CUYAMA BASIN GROUNDWATER SUSTAINABILITY AGENCY

STANDING ADVISORY COMMITTEE

Committee Members

Roberta Jaffe (Chair) Brad DeBranch Joe Haslett

Brenton Kelly (Vice Chair) Louise Draucker Mike Post

Claudia Alvarado Jake Furstenfeld Hilda Leticia Valenzuela
AGENDA

November 29, 2018

Agenda for a meeting of the Cuyama Basin Groundwater Sustainability Agency Standing Advisory Committee
to be held on Thursday, November 29, 2018 at 4:00 PM, at the Cuyama Valley Family Resource Center, 4689
CA-166, New Cuyama, CA 93254. To hear the session live, call (888) 222-0475, code: 63751954

The order in which agenda items are discussed may be changed to accommodate scheduling or other needs of
the Committee, the public or meeting participants. Members of the public are encouraged to arrive at the
commencement of the meeting to ensure that they are present for Committee discussion of all items in which
they are interested.

In compliance with the Americans with Disabilities Act, if you need disability-related modifications or
accommodations, including auxiliary aids or services, to participate in this meeting, please contact Taylor
Blakslee at (661) 477-3385 by 4:00 p.m. on the Friday prior to this meeting. Agenda backup information and any
public records provided to the Committee after the posting of the agenda for this meeting will be available for
public review at 4689 CA-166, New Cuyama, CA 93254. The Cuyama Basin Groundwater Sustainability Agency
reserves the right to limit each speaker to three (3) minutes per subject or topic.
1. Callto Order
2. Roll Call
3. Pledge of Allegiance
4. Approval of Minutes
5. Groundwater Sustainability Plan
a. Groundwater Sustainability Plan Update
b. Groundwater Conditions Chapter Adoption
c. Discussion on Data Management Chapter
d. Review of Preliminary Threshold Numbers
e. Technical Forum Update
f. Stakeholder Engagement Update
6. Groundwater Sustainability Agency
a. Report of the Executive Director

b. Board of Directors Agenda Review



c. Report of the General Counsel
7. Items for Upcoming Sessions
8. Committee Forum

9. Public comment for items not on the Agenda

At this time, the public may address the Committee on any item not appearing on the agenda that is within
the subject matter jurisdiction of the Committee. Persons wishing to address the Committee should fill out a
comment card and submit it to the Executive Director prior to the meeting.

10. Adjourn
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Cuyama Basin Groundwater Sustainability Agency
Standing Advisory Committee Meeting

November 1, 2018

Draft Meetings Minutes

Cuyama Valley Family Resource Center, 4689 CA-166, New Cuyama, CA 93254

PRESENT:

Jaffe, Roberta — Chair

Kelly, Brenton — Vice Chair
Alvarado, Claudia
DeBranch, Brad

Draucker, Louise
Furstenfeld, Jake

Post, Mike (telephonically)
Valenzuela, Hilda Leticia
Beck, Jim — Executive Director
Hughes, Joe — Legal Counsel

ABSENT:
Haslett, Joe

1. call to Order
Chair Roberta Jaffe called the Standing Advisory Committee (SAC) to order at 4:00 p.m.

Chair Jaffe reported that Santa Barbara County Water Agency’s Water Resources Program Manager Matt
Young was present telephonically and available as a technical advisor to the SAC.

2. Rollcall
Hallmark Group Project Coordinator Taylor Blakslee called roll of the Committee (shown above).

3. Pledge of Allegiance
The pledge of allegiance was led by Chair Jaffe.

4. Approval of Minutes
Cuyama Basin Groundwater Sustainability Agency (CBGSA) Executive Director Jim Beck presented the
September 27, 2018 SAC minutes. A motion was made by Committee member Jake Furstenfeld to adopt
the minutes and seconded by Committee Member Louise Draucker. A roll call vote was made, and the
motion passed.

5. Groundwater Sustainability Plan
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a. Groundwater Sustainability Plan Update
Woodard & Curran (W&C) Project Manager Brian Van Lienden provided an update on Groundwater
Sustainability Plan (GSP) activities, which is included in the SAC packet.

1. GSP Schedule and Outline
Mr. Van Lienden presented a GSP component slide, along with a GSP outline, to assist the
Committee in understanding the GSP development process.

Chair Jaffe asked if the Counties need to approve the GSP prior to final CBGSA adoption. CBGSA
Executive Director Jim Beck said yes and he expects CBGSA participants to receive authorization
from their governing Boards prior to CBGSA Board adoption.

Chair Jaffe asked when the missing components of the released chapters and sections will be
completed. Mr. Van Lienden said when the GSP public draft is released. He stated the SAC and
Board will have an opportunity to review and comment on the GSP public draft prior to
adoption.

Vice Chair Brenton Kelly arrived at 4:22 pm

W&C Senior Hydrogeologist John Ayers provided an update on the Tritium study that was
performed by the USGS. Mr. Ayres reported that water with Tritium in it is typically considered
younger water due to the atmospheric accumulation of Tritium caused by nuclear testing in the
1960s and 70s. Mr. Ayres demonstrated how Tritium is not always a reliable test of determining
if water recovery is occurring from older water aquifers.

Ms. Wooster said USGS worked with Santa Barbara County to test for water quality. Prior to
testing, she said they pumped the well multiple times. Mr. Ayers said when taking a proper
water sample, water is typically purged three volumes of the casing volume, but this amount is
not enough to affect Tritium levels.

Landowner Steve Gliessman said the reason the Tritium study arose was because they primarily
wanted to know the age of water. Mr. Ayres said old water can be present and accessed for a
really long time, and if you are pulling up old water, new water can be sucked down to the well
perforations.

Landowner Ann Myhre said the reason new water does not reach the bottom of the basin is
because it is full. Mr. Ayres stated there is recharge occurring in the Basin and W&C is running a
model to figure out how much.

Chair Jaffe asked if we are interested in the age of the water because of the potential heavy
metals being drawn up and the effect on water quality. Mr. Ayres said we do not have nearly

2
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enough data to determine this because water quality changes by depth and location. He said the
basin’s data issue is a supply issue. Mr. Ayres recommended making groundwater levels the
main focus of the conversation. He reminded the group that other issues, such as water quality,
need to be addressed, but we need to understand groundwater levels and how to stabilize them
first.

Cuyama Valley Family Resource Center Executive Director Lynn Carlisle asked if Mr. Ayres thinks
Tritium and the age of water is an issue. Mr. Ayres said he does not think it is a factor since the
Sustainable Groundwater Management Act (SGMA) is about regional water management and
the Tritium study focuses on a few localized wells. Mr. Ayres stated the presence of Tritium does
not mean deep well percolation is not occurring.

UC Santa Barbara Associate Professor of Sociocultural Anthropology Casey Walsh asked if we are
tracking the Vadose zone. Mr. Ayres said we have not tracked the Vadose zone because it is very
expensive, and those costs could be avoided by tracking groundwater levels.

Vice Chair Kelly thanked Mr. Ayres for the Tritium presentation. He asked where percolated
water is accounted for and if it is called recharge within the water budget. Mr. Ayres replied the
water budget is being calculated by the numeric groundwater model, in which represents
physical conditions and various factors within the basin. The model estimates how much water
is being pumped, along with storage capacity.

2. Sustainability Discussion
Mr. Beck reported that Management Areas were discussed last month at the September 27,
2018 SAC meeting with Mr. Ayres present. At the October 3, 2018 Board meeting, several Board
members had questions regarding management areas and the need for them.

Mr. Beck informed the group that the basis for management areas is for setting different
thresholds for different regions. Mr. Ayres commented that management areas and
sustainability thresholds are so intertwined that we need to talk about them simultaneously.
Mr. Ayres reported that if your groundwater levels are below the minimum threshold, you are
experiencing undesirable results. Minimum thresholds are set using a rationale to reach a
quantitative threshold and this occurs at each monitoring well. He stated that minimum
thresholds are applied to representative wells in the monitoring network. He reported that 49
out of 88 wells are representative wells.

Chair Jaffe said the representative wells in Cottonwood Canyon are located in the riverbed but
are functioning significantly different from nearby wells. Mr. Ayres said he can look into it and
make a change if appropriate. Mr. Ayres said if one representative well is not perfect, that is not
a big deal because the California Department of Water Resources (DWR) does not encourage
management of a discrete portion of the basin as they relate to individual monitoring wells. Mr.
Beck commented that representative wells can be changed in the future if a need is determined.
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Vice Chair Kelly asked if there are only six wells in the Ventucopa area in the monitoring network
section. Mr. Ayres said the wells located in the Ventucopa area are the only ones being provided
by Ventura County in 2017.

Ms. Myhre said there are only four wells being used as representative wells in the San Juan
basin. These wells were tracked for 20 years and she said their water levels should not move by
more than 25 feet. She reported her well decreased by as much as 100 feet in a year, but her
overall deviation was only 12 feet. She recommended management areas because of the
complexity of the Cuyama basin.

Ms. Carlisle asked why five years of storage was chosen for the Margin of Operational Flexibility.
Mr. Ayres said five years is the approximate length of a drought period, however this is a
subjective value that can be changed.

Mr. Walsh asked if the same rationale is needed for every representative well. Mr. Ayres said no
and that is why they want to use management areas.

Ms. Wooster asked if the threshold can be set with how much water is in each well and Mr.
Ayres said that is possible. Mr. Ayres commented that using the shallowest well method for
setting thresholds does not work as well in canyons or areas with elevation changes.

3. Update on Management Areas
Mr. Ayres provided background on why the recommended management areas were suggested
last month. He said setting thresholds based on the same rationale does not make sense if the
conditions are different. He reported that he chose the term “management areas” because
DWR defines the use of management areas for setting different minimum thresholds and
measurable objectives. Mr. Ayres stated we can use any term where we apply threshold
rationales. He said he can narratively describe the separate monitoring areas if areas delineated
on a map are of concern to the CBGSA Board.

Mr. Beck asked Mr. Ayres to address why they want to use management areas for setting
thresholds as opposed to setting thresholds for each of the 49 representative wells. Mr. Ayres
said setting thresholds for each well would be a very challenging and expensive process, and he
would anticipate a number of cases where they would have to be calculated estimates.

Committee members Claudia Alvarado and Hilda Leticia Valenzuela left at 6:00 pm

Mr. Ayres reported that management areas were generally selected where land use and
conditions were similar.

Ms. Wooster said there is a lot of concern about setting management areas in the central basin
since new development is occurring in the Ventucopa area and punitive actions may be

4
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enforced in the central basin to restrict pumping. Mr. Beck said those are valid issues that will
need to be discussed in the near future with the Board.

Ms. Myhre said the use of the term “management areas” is semantics and maybe we can use a
different term.

Mr. Young read the DWR Management Areas definition and disagreed with W&C’s
interpretation of their purpose, since in his interpretation, DWR’s definition implies different
operations may occur with management areas.

Ms. Carlisle asked if there is potential that the GSP can be produced by 2020 without
management actions, and Mr. Beck replied that management actions will be addressed in the
GSP.

Ms. Myhre said the term management areas should be used over threshold regions to be in sync
with other GSAs and DWR’s terminology.

Mr. Beck said W&C needs direction from the Board on management areas because this decision
will impact the schedule. Mr. Ayres presented several options for potential threshold regions
and reported that they preferred option D, which is illustrated on page 56 of the SAC packet.
This would separate the basin into six regions for the purpose of setting rationales for
determining minimum thresholds and measurable objectives.

Vice Chair Kelly said he generally agreed with Option D, however he commented that there are
significant data gaps in the river corridor of the Ventucopa area. Mr. Ayres agreed that
additional monitoring is needed in the Ventucopa area.

Committee member Furstenfeld agreed with W&C's approach.

Chair Jaffe asked for clarification on why the westside of the basin was broken into two areas.
Mr. Ayres said they looked at the shallowest wells within the area, and to be protective of
dewatering those shallow wells, they separated the deep and shallow wells into two areas. This
will allow a separate methodology to incorporate the conditions in the uphill area and the area
downhill. If conditions uphill were to deteriorate while land use remains consistent, then we
know the thresholds downhill are too low and potentially affecting them.

Chair Jaffe asked if the western region was kept all the same, could the minimum threshold be
set at 2015 levels. Mr. Ayres said in 2015 groundwater levels in the western basin were about 20
feet below the surface, which is not significantly undesirable.

Ms. Wooster commented that if you start new farming operations you cannot expect levels to
stay the same, so using 2015 conditions as a minimum threshold does not make sense.
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Mr. Gliessman said their well levels have been decreasing in the last couple years but have not
for years prior which, to him, indicates some connectivity. Mr. Ayres said he will present an
overview of a spike of water moving down the Cottonwood Canyon he found in the data at next
month’s SAC meeting he thinks can explain Mr. Gliessman’s observation of water level changes.

Ms. Wooster said we do not know if we will manage these areas differently in the future but
there is a need to figure out the data first. Mr. Beck said because the term management areas is
emotionally charged, he thinks threshold regions or sub-regions should be used. Mr. Ayres
clarified that each region will have the same rationale for determining representative well
sustainability thresholds.

Ms. Carlisle asked what thresholds will be applied to each representative well. Mr. Ayres said he
will present recommended thresholds for the SAC to review, which will ultimately go to the
Board for approval.

Chair Jaffe said the well measurements from their wells have not been included in the Data
Management System. Mr. Van Lienden said W&C included all the data received. He said every
well in the western basin could be made as a representative well if the CBGSA Board would like
to do that.

Ms. Wooster said she is concerned with putting the Russel Fault area in the central basin region
threshold. Mr. Ayres said he is comfortable that we will be able to come up with a solution to
present an appropriate rationale for determining thresholds across the basin.

Chair Jaffe suggested making two motions: 1) support threshold regions, 2) direct W&C to use
threshold region boundaries.

1) Vice Chair Kelly made a motion to recommend threshold regions be adopted. The motion
was seconded by Committee Member Furstenfeld and passed unanimously. Committee
member Post was not able to participate at this time in the meeting and therefore, roll call was
not needed.

2) Vice Chair Kelly made a motion to direct Woodard & Curran to use Option D to develop
preliminary threshold numbers. The motion was seconded by Committee Member Draucker
and passed unanimously.

b. Discussion on Monitoring Networks Chapter
Mr. Ayres provided an overview on the Monitoring Networks and what that chapter includes.

Mr. Kelly asked what the certainty of the model is given the data gaps. Mr. Van Lienden said the
model will be composed initially with the data we have, but as we move forward we will gather
more data.

Chair Jaffe said there are many groundwater dependent ecosystems in the canyons and it is
6
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C.

d.

important that we keep that in mind.

DWR Technical Support Services Update
Mr. Beck reported that the memo is in the SAC packet and could be discussed if there are any
questions.

Technical Forum Update
Mr. Beck reported that the memo is in the SAC packet and could be discussed if there are any
questions.

Stakeholder Engagement Update
Mr. Beck reported that the memo is in the SAC packet and could be discussed if there are any
questions.

6. Groundwater Sustainability Agency

Report of the Executive Director
Mr. Beck reported the December SAC meeting will likely conflict with the Christmas Holiday
schedule and we will need to move those dates.

Board of Directors Agenda Review
Mr. Beck reported that the memo is in the SAC packet and could be discussed if there are any
questions.

Report of the General Counsel
Nothing to report.

7. Items for Upcoming Sessions

Nothing to report.

8. Committee Forum

Nothing to report.

9. Public comment for items not on the Agenda

Nothing to report.

10. Adjourn
Chair Jaffe adjourned the meeting at 7:51 p.m.

[, Jim Beck, Executive Director of the Cuyama Basin Groundwater Sustainability Agency, do hereby certify that
the foregoing is a fair statement of the proceedings of the meeting held on Thursday, November 1, 2018, by the
Cuyama Basing Groundwater Sustainability Agency Standing Advisory Committee.

Jim Beck
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Dated: November 29, 2018



TO: Standing Advisory Committee
Agenda Item No. 5a

FROM: Brian Van Lienden, Woodard & Curran (W&C)
DATE: November 29, 2018

SUBJECT: Groundwater Sustainability Plan Update
Issue

Update on the Cuyama Basin Groundwater Sustainability Agency Groundwater Sustainability Plan.

Recommended Motion
None —information only.

Discussion
Cuyama Basin Groundwater Sustainability Agency Groundwater Sustainability Plan (GSP) consultant
Woodard & Curran’s GSP update is provided as Attachment 1.

11
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November GSP Accomplishments
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Distributed revised Groundwater Conditions GSP section

Revised potential management / threshold areas for discussion
Developed potential sustainability thresholds for discussion
Distributed draft Data Management GSP section

Refined historical calibration of GSP numerical model

Updated Data Management System data in response to comments
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1. Introduction
1.1 GSA Authority & Structure
1.2 Plan Area
1.3 Outreach Documentation

2. Basin Settings
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2.3 Water Budget
Appendix: Numerical GW Model
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3. Undesirable Results
3.1 Sustainability Goal
3.2 Narrative/Effects
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4.
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Monitoring Networks
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4.2 GSP Monitoring Networks

Sustainability Thresholds
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5.2 Minimum Thresholds, Measurable
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Flexibility, Interim Milestones

Data Management System
Appendix: DMS User Guide

Projects & Management Actions
GSP Implementation
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November 26, 2018 Cuyama Basin Groundwater Sustainability Plan - Preparation Checklist for GSP Submittal

Cuyama Basin Groundwater Sustainability Plan - Preparation Checklist for GSP Submittal

GSP
Regulations
Section

Water Code
Section

GSP Section and
Status

Requirement Description

Article 3. Technical and Reporting Standards

352.2 Monitoring

Protocols

Section 4 Monitoring
Networks - Appendix C
(not yet developed)

e Monitoring protocols adopted by the GSA for
data collection and management

e Monitoring protocols that are designed to detect changes
in groundwater levels, groundwater quality, inelastic
surface subsidence for basins for which subsidence has
been identified as a potential problem, and flow and
quality of surface water that directly affect groundwater
levels or quality or are caused by groundwater extraction
in the basin

Article 5. Plan Contents, Subarticle 1. Administrative Information

354.4 General e Executive Summary Executive Summary
Information e List of references and technical studies (not yet developed)

354.6 Agency Information| e GSA mailing address Section 1.1 GSA

e Organization and management structure Authority and

e Contact information of Plan Manager Structure (not yet

o Legal authority of GSA developed)

e Estimate of implementation costs
354.8(a) 10727.2(a)(4) | Map(s) e Area covered by GSP Section 1.2 Plan Area

e Adjudicated areas, other agencies within the basin, (adopted by GSA

and areas covered by an Alternative Board)

e Jurisdictional boundaries of federal or State land
e Existing land use designations
e Density of wells per square mile

Cuyama Basin Groundwater Sustainability Agency
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GSP Water Code GSP Secti d
Regulations S Requirement Description ection an
Section Status
Article 5. Plan Contents, Subarticle 1. Administrative Information (Continued)
354.8(b) Description of e Summary of jurisdictional areas and other features Section 1.2 Plan Area
the Plan Area (adopted by GSA
Board)
354.8(c) 10727.2(g) Water Resource e Description of water resources monitoring Section 4 Monitoring
354.8(d) Monitoring and and management programs Net.works (under
Management e Description of how the monitoring networks of those review by GSA Board)
354.8(e) Programs plans will be incorporated into the GSP
e Description of how those plans may limit
operational flexibility in the basin
e Description of conjunctive use programs
354.8(f) 10727.2(g) Land Use Elements | e« Summary of general plans and other land use plans Section 1.2 Plan Area

or Topic Categories
of Applicable
General Plans

e Description of how implementation of the GSP may change
water demands or affect achievement of sustainability and
how the GSP addresses those effects

e Description of how implementation of the GSP may
affect the water supply assumptions of relevant land use
plans

e Summary of the process for permitting new or
replacement wells in the basin

¢ Information regarding the implementation of land use
plans outside the basin that could affect the ability of
the Agency to achieve sustainable groundwater
management

(adopted by GSA
Board)

Cuyama Basin Groundwater Sustainability Agency
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GSP
Regulations
Section

Water Code
Section

Requirement

Description

GSP Section and
Status

Article 5. Plan Contents,

Subarticle 1. Administrative Information (Continued)

354.8(g)

10727.4

Additional
GSP
Contents

Description of Actions related to:

e Control of saline water intrusion

e Wellhead protection

e Migration of contaminated groundwater

e Well abandonment and well destruction program

e Replenishment of groundwater extractions

e Conjunctive use and underground storage

e Well construction policies

e Addressing groundwater contamination cleanup,
recharge, diversions to storage, conservation, water
recycling, conveyance, and extraction projects

o Efficient water management practices

e Relationships with State and federal regulatory agencies

e Review of land use plans and efforts to coordinate with
land use planning agencies to assess activities that
potentially create risks to groundwater quality or
quantity

¢ Impacts on groundwater dependent ecosystems

Section 8. GSP
Implementation (not
yet developed)

354.10

Notice and
Communication

e Description of beneficial uses and users

e List of public meetings

e GSP comments and responses

Decision-making process

Public engagement

e Encouraging active involvement

Informing the public on GSP implementation progress

Section 8. GSP
Implementation (not
yet developed)

Cuyama Basin Groundwater Sustainability Agency
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GSP
. Water Code . L i
Regulations F— Requirement Description GSP Section and
Section Status
Article 5. Plan Contents, Subarticle 2. Basin Setting
354.14 Hydrogeologic Description of the Hydrogeologic Conceptual Model Section 2.1
Conceptual Two scaled cross-sections Hydrogeologic
Model Map(s) of physical characteristics: topographic Conceptual Model
information, surficial geology, soil characteristics, surface (adopted by GSA
water bodies, source and point of delivery for imported Board)
water supplies
354.14(c)(4) 10727.2(a)(5) | Map of Map delineating existing recharge areas that Section 2.3 Water
Recharge substantially contribute to the replenishment of the Budgets (not yet
Areas basin, potential recharge areas, and discharge areas developed)

10727.2(d)(4)

Recharge Areas

Description of how recharge areas identified in the plan

Section 2.3 Water

substantially contribute to the replenishment of the Budgets (not yet
basin developed)
354.16 10727.2(a)(1) | Current and Groundwater elevation data Section 2.2
Historical Estimate of groundwater storage Groundwater
10727.2(a)(2 .-
@) Groundwater Seawater intrusion conditions Cond!tlons (draft
Conditions Groundwater quality issues S‘ébrr}[{ttedbforGSA
Land subsidence conditions adoption by
e . Board)
Identification of interconnected surface water systems
Identification of groundwater-dependent ecosystems
354.18 10727.2(a)(3) | Water Description of inflows, outflows, and change in storage Section 2.3 Water
Budget Quantification of overdraft Budgets (not yet
Information Estimate of sustainable yield developed)
Quantification of current, historical, and projected
water budgets
10727.2(d)(5) | Surface e Description of surface water supply used or available Section 2.3 Water
Water for use for groundwater recharge or in-lieu use Budgets (not yet
Supply developed)

Cuyama Basin Groundwater Sustainability Agency
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November 26, 2018 Cuyama Basin Groundwater Sustainability Plan - Preparation Checklist for GSP Submittal
GSP
Regulations Water.Code Requirement Description GSP Section and
Section Section Status
Article 5. Plan Contents, Subarticle 2. Basin Setting (Continued)
354.20 Management Areas| e Reason for creation of each management area Section 2.4
e Minimum thresholds and measurable objectives for Management Areas
each management area (not yet developed)
e Level of monitoring and analysis
e Explanation of how management of management areas
will not cause undesirable results outside the
management area
e Description of management areas
Article 5. Plan Contents, Subarticle 3. Sustainable Management Criteria
354.24 Sustainability Goal | e Description of the sustainability goal Section 3.1
Sustainability Goal
(not yet developed)
354.26 Undesirable Results| e Description of undesirable results Section 3.2
e Cause of groundwater conditions that would lead Undesirable Results
to undesirable results Narrative (revised
e Criteria used to define undesirable results for draft under
each sustainability indicator development)
e Potential effects of undesirable results on beneficial
uses and users of groundwater
354.28 10727.2(d)(1) | Minimum e Description of each minimum threshold and how they Section 5.2 Minimum
10727.2(d)(2) Thresholds were established for each sustainability indicator Thresholds,
' e Relationship for each sustainability indicator Measurable _
e Description of how selection of the minimum ObJeCt'_Ves' Margin of
Operational

threshold may affect beneficial uses and users of
groundwater

e Standards related to sustainability indicators

e How each minimum threshold will be
guantitatively measured

Flexibility, Interim
Milestones (not yet
developed)

Cuyama Basin Groundwater Sustainability Agency
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GSP
. Water Code . . i
Regulations : Requirement Description GSP Section and
Section Section Status

Article 5. Plan Contents,

Subarticle 3. Sustainable Management Criteria (Continued)

354.30

10727.2(b)(1)
10727.2(b)(2)
10727.2(d)(1)
10727.2(d)(2)

Measurable
Objectives

e Description of establishment of the measureable
objectives for each sustainability indicator

e Description of how a reasonable margin of safety
was established for each measureable objective

e Description of a reasonable path to achieve and
maintain the sustainability goal, including a description
of interim milestones

Section 5.2 Minimum
Thresholds,
Measurable
Objectives, Margin of
Operational
Flexibility, Interim
Milestones (not yet
developed)

Article 5. Plan Contents,

Subarticle 4. Monitoring Networks

354.34

10727.2(d)(1)
10727.2(d)(2)
10727.2(e)
10727.2(f)

Monitoring
Networks

e Description of monitoring network

e Description of monitoring network objectives

e Description of how the monitoring network is designed to:
demonstrate groundwater occurrence, flow directions,
and hydraulic gradients between principal aquifers and
surface water features; estimate the change in annual
groundwater in storage; monitor seawater intrusion;
determine groundwater quality trends; identify the rate
and extent of land subsidence; and calculate depletions of
surface water caused by groundwater extractions

e Description of how the monitoring network
provides adequate coverage of Sustainability
Indicators

e Density of monitoring sites and frequency of
measurements required to demonstrate short-
term, seasonal, and long-term trends

e Scientific rational (or reason) for site selection

e Consistency with data and reporting standards

e Corresponding sustainability indicator, minimum
threshold, measureable objective, and interim milestone

Section 4 Monitoring
Networks (under
review by GSA Board)

Cuyama Basin Groundwater Sustainability Agency
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GSP
Regulations Water.Code Requirement Description GSP Section and
Section 2ai el Status
(Monitoring Networks Continued)
e 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
Description of technical standards, data collection
methods, and other procedures or protocols to
ensure comparable data and methodologies
354.36 Representative Description of representative sites Section 4 Monitoring
Monitoring Demonstration of adequacy of using groundwater Networks (under
elevations as proxy for other sustainability review by GSA Board)
indicators
Adequate evidence demonstrating site reflects
general conditions in the area
354.38 Assessment and Review and evaluation of the monitoring network Section 4 Monitoring
Improvement of Identification and description of data gaps Networks (under
Monitoring Description of steps to fill data gaps review by GSA Board)
Network Description of monitoring frequency and density of sites

Cuyama Basin Groundwater Sustainability Agency
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November 26, 2018 Cuyama Basin Groundwater Sustainability Plan - Preparation Checklist for GSP Submittal
GSP
. Water Code . —— i
Regulations : Requirement Description GSP Section and
Section Section Status

Article 5. Plan Contents,

Subarticle 5. Projects and Management Actions

354.44

Projects and
Management
Actions

Description of projects and management actions that
will help achieve the basin’s sustainability goal
Measureable objective that is expected to benefit

from each project and management action
Circumstances for implementation

Public noticing

Permitting and regulatory process

Time-table for initiation and completion, and the accrual
of expected benefits

Expected benefits and how they will be evaluated

How the project or management action will be
accomplished. If the projects or management actions rely
on water from outside the jurisdiction of the Agency, an
explanation of the source and reliability of that water
shall be included.

Legal authority required

Estimated costs and plans to meet those costs
Management of groundwater extractions and recharge

Section 7. Projects
and Management
Actions (not yet
developed)

354.44(b)(2)

10727.2(d)(3)

Overdraft mitigation projects and management actions

Section 7. Projects
and Management
Actions (not yet
developed)

Cuyama Basin Groundwater Sustainability Agency
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Department
together with the
GSPs for the basin
and, if approved,
shall become part of
the GSP for each
participating
Agency.

e Responsibilities of each Agency
e Procedures for the timely exchange of
information between Agencies
e Procedures for resolving conflicts between Agencies
e How the Agencies have used the same data
and methodologies to coordinate GSPs
e How the GSPs implemented together satisfy
the requirements of SGMA
e Process for submitting all Plans, Plan
amendments, supporting information, all
monitoring data and other pertinent information,
along with annual reports and periodic
evaluations
e A coordinated data management system for the basin
e Coordination agreements shall identify adjudicated
areas within the basin, and any local agencies that
have adopted an Alternative that has been accepted by
the Department

GSP Water Code -
Regulations S Requirement Description GSP Section and
Section Status
Article 8. Interagency Agreements
357.4 10727.6 Coordination Coordination Agreements shall describe the following: The Cuyama Basin
Agreements - Shall | e A point of contact does not need a
be submitted to the coordination

agreement because
the basin is using a
single GSP

Cuyama Basin Groundwater Sustainability Agency



TO: Standing Advisory Committee
Agenda Item No. 5b

FROM: Brian Van Lienden, Woodard & Curran (W&C)
DATE: November 29, 2018

SUBJECT: Groundwater Conditions Chapter Adoption
Issue

Recommend adoption of the Groundwater Conditions chapter.

Recommended Motion
Adopt the Groundwater Conditions chapter.

Discussion

An overview of the Groundwater Conditions chapter is provided as Attachment 1.
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Groundwater Conditions GSP Section

= Revised GSP Section provided to SAC and Board for review as part of
Board Packet on August 24t

= Revised section reflects responses to comments received on August
Draft version

= Description of Plan Area describes:

Groundwater trends

Changes in groundwater storage (placeholder)

Land subsidence

Groundwater quality

Interconnected surface water systems (placeholder)
Groundwater dependent ecosystems (placeholder)

= Seeking SAC recommendation for approval by Board at Dec 3 meeting
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Chapter 2 Chapter 2.2 Groundwater Conditions

This document includes the Groundwater Conditions Section that will be included as part of a report
section in the Cuyama Basin Groundwater Sustainability Plan that satisfies § 354.8 of the Sustainable
Groundwater Management Act Regulations. Water budget components will be included in the upcoming
Groundwater Sustainability Plan (GSP) Section titled “Water Budgets”. The amounts of water moving
through the basin, consumptive uses, and inflows and outflows of the basin, comparisons of extractions to
recharge, and other components, will be presented in the water budget section.

The majority of published information about groundwater in the Cuyama Valley Groundwater Basin has
been focused on the central part of the basin, roughly from an area a few miles west of New Cuyama to
roughly Ventucopa. The eastern uplands and western portion of the basin has been studied less, and
consequentially, fewer publications have been written about those areas, and less historical information is
available in those areas.

There are a small number of sub-sections that are not complete at this time, due to requiring either
groundwater modeling results or field work to complete the sub-section. These subsection titles are
highlighted yellow and a list of the subsections intended contents is listed.

2.1 Acronyms

Basin Cuyama Valley Groundwater Basin
bgs below ground surface
CUVHM Cuyama Valley Hydrologic Model
DWR Department of Water Resources
ft. feet
ft/day feet per day
GAMA Groundwater Ambient Monitoring and Assessment
GPS global positioning system
GRF Graveyard Ridge Fault
GSE Ground Surface Elevation
GSP Groundwater Sustainability Plan
InSAR Interferometric Synthetic-Aperture Radar
MCL Maximum Contaminant Level
RWQCB Regional Water Quality Control Board
SBCF Santa Barbara Canyon Fault
SBCWA Santa Barbara County Water Agency
SGMA Sustainable Groundwater Management Act
TDS Total Dissolved Solids
Page 2.2-3
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TTRF Turkey Trap Ridge Fault
UNAVCO University NAVSTAR Consortium
USGS United States Geological Survey
WSE Water Surface Elevation

2.2 Groundwater Conditions

This section describes the historical and current groundwater conditions in the Cuyama Valley
Groundwater Basin (Basin). As defined by the GSP regulations promulgated by the Department of
Resources (DWR), the groundwater conditions section is intended to:

e Define current and historical groundwater conditions in the Basin
Describe the distribution, availability, and quality of groundwater

o Identify interactions between groundwater, surface water, groundwater-dependent ecosystems,
and subsidence

o Establish a baseline of groundwater quality and quantity conditions that will be used to monitor
changes in the groundwater conditions relative to measurable objectives and minimum thresholds

e Provide information to be used for defining measurable objectives to maintain or improve
specified groundwater conditions

e Support development of a monitoring network to demonstrate that the GSP is achieving
sustainability goals of the Basin

The groundwater conditions described in this section are intended to convey the present and historical
availability, quality, and distribution of groundwater and are used elsewhere in the GSP to define
measurable objectives, identify sustainability indicators, and establish undesirable results. Groundwater
conditions in the Basin vary by location. To assist in discussion of the location of specific groundwater
conditions, Figure 2.2-1 shows selected landmarks in the Basin to assist discussion of the location of
specific groundwater conditions. Figure 2.2-1 shows major faults in the basin in red, highways in yellow,
towns as orange dots, and canyons and Bitter Creek in purple lines that show their location.

2.2.1 Useful Terminology

The groundwater conditions section includes descriptions of the amounts, quality, and movement of
groundwater, among other related components. A list of technical terms and a description of the terms are
listed below. The terms and their descriptions are identified here to guide readers through the section and
are not a definitive definition of each term:

e Depth to Groundwater — This is the distance from the ground surface to groundwater, typically
reported at a well.

o Horizontal gradient — The gradient is the slope of groundwater from one location to another
when one location is higher, or lower than the other. The gradient is shown on maps with an
arrow showing the direction of groundwater flow in a horizontal direction.

e Vertical gradient — A vertical gradient describes the movement of groundwater perpendicular to
the ground surface. Vertical gradient is measured by comparing the elevations of groundwater in
wells that are of different depths. A downward gradient is one where groundwater is moving
down into the ground, and an upward gradient is one where groundwater is upwelling towards the
surface.

e Contour Map — A contour map shows changes in groundwater elevations by interpolating
groundwater elevations between monitoring sites. The elevations are shown on the map with the
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use of a contour line, which indicates that at all locations that line is drawn, it represents
groundwater being at the elevation indicated. There are two versions of contour maps shown in
this section:
0 Elevation of groundwater above mean sea level (msl), which is useful because it can help
identify the horizontal gradients of groundwater, and
0 Depth to water (i.e. the distance from the ground surface to groundwater), which is useful
because it can help identify areas of shallow or deep groundwater.

e Hydrograph — A hydrograph is a graph that shows the changes in groundwater elevation over
time for each monitoring well. Hydrographs show how groundwater elevations change over the
years and indicate whether groundwater is rising or descending over time.

e MCL — Maximum Contaminant Levels (MCLs) are standards that are set by the State of
California for drinking water quality. An MCL is the legal threshold limit on the amount of a
substance that is allowed in public water systems. The MCL is different for different constituents.

¢ Elastic Land Subsidence - is the reversible and temporary fluctuation in the earth’s surface in
response to seasonal periods of groundwater extraction and recharge.

e Inelastic Land Subsidence — is the irreversible and permanent decline in the earth’s surface
resulting from the collapse or compaction of the pore structure within the fine-grained portions of
an aquifer system

2.2.2 Groundwater Elevation Data Processing

Groundwater well information and groundwater level monitoring data were compiled from four public
sources, with additional data compiled from private landowners. These include the following:

United States Geologic Survey (USGS)
Department of Water Resources (DWR)

Santa Barbara County Water Agency (SBCWA)
San Luis Obispo County

Private Landowners

Data provided by these sources included well information such as location, well construction, owner,
ground surface elevation and other related components, as well as groundwater elevation data including
information such as date measured, depth to water, groundwater surface elevation, questionable
measurement code, and comments. At the time that this analysis was performed, groundwater elevation
data was available for the time period from 1949 to June 2018.! There are many wells with monitoring
data from some time in the past, but no recent data, while a small number of wells have monitoring data
recorded for periods of greater than 50 years. Figure 2.2-2 through Figure 2.2-5 show the locations of well
with available monitoring data as well as the entity that maintains monitoring records at each well. The
figures also show in a larger, darker symbol if the monitoring well has been measured in 2017 or 2018.

Figure 2.2-2 shows the locations of well data received from the DWR database. As an assessment of
which wells have been monitored recently, the wells with monitoring data collected between January
2017 and June 2018 were identified. Roughly half of the wells from DWR’s database contain monitoring
data in 2017-18, with roughly half the wells having no monitoring data during this period. Wells in
DWR’s database are concentrated in the central portion of the basin, east of Bitter Creek and north of the

! The analysis shown in this section was performed in the summer of 2018 and does not reflect data that may have
been collected after June 2018. In addition, the analysis reflects the available data as provided by each entity - an
assessment has not been performed on the standards and protocols followed by each entity that compiles and
maintains the available datasets.
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Santa Barbara Canyon Fault (SBCF). Many wells in DWR’s database have been typically measured bi-
annually, with one measurement in the spring, and one measurement in the fall.

Figure 2.2-3 shows the locations of well data received from the USGS database. It should be noted that
many of these wells are duplicative of wells contained in the DWR database. The majority of wells from
the USGS database were not monitored in 2017-18. Wells that were monitored in 2017-18 are
concentrated in the western portion of the basin, west of New Cuyama, with a small number of
monitoring wells in the central portion of the basin and near Ventucopa. Many wells in the USGS
database haves been typically measured bi-annually, with one measurement in the spring, and one
measurement in the fall.

Figure 2.2-4 shows the locations of well data received from the Santa Barbara and San Luis Obispo
Counties. The wells from both counties were monitored in 2017-18. Wells monitored by Santa Barbara
County are concentrated in the western portion of the basin west of Bitter Creek. The two wells monitored
by San Luis Obispo County are located in the central portion of the basin and also appeared in the USGS
database. Data is collected in many of these wells on a bi-annual basis, with one measurement in the
spring, and one measurement in the fall, with some measurements at some wells occurring on a quarterly
basis.
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Figure 2.2-3: Cuyama GW Basin
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Figure 2.2-5 shows the locations of well data received from private landowners. The majority of wells
provided by private landowners are located in the central portion of the basin, between the Cuyama River
and Highway 33, generally running along Highway 166. Additional wells provided by private landowners
are located along the Cuyama River and Highway 166, near the Russell Ranch Oilfields. Associated data
provided with private landowners varies by source. Some data and measurements were taken annually,
while other well owners were taken biannually or quarterly.

Figure 2.2-6 shows the locations of collected data from all entities by their last measured date. Wells with
monitoring data in 2017-2018 are shown in bright green triangles. There are recent measurements in
many different parts of the Basin:

e Near the Cuyama river in the eastern uplands and near Ventucopa

o In the central portion of the basin, especially north of Highway 166 but with some wells located
in the southern portion of the central basin

e In the western portion of the basin east of Aliso Canyon. An additional concentration of recent
monitoring points is present along the Cuyama River near the Russell Ranch Oilfields.

Figure 2.2-7 shows a comparison of data provided by private landowners and data compiled from the
DWR and the USGS databases in the central portion of the Basin. This figure was developed to provide
information on the consistency between data from these differing sources. The figure shows the location
of compared wells, and the measurements on those wells by source. The measurements of groundwater
elevation among the measured wells indicate that the monitoring by the private landowners and agencies
approximately match in tracking historical trends from the public databases.

Figure 2.2-8 shows a comparison of data collected from other private landowners, and data collected from
SBCWA. This figure was developed to provide information on the consistency between data from these
differing sources. The figure shows the location of compared wells, and the measurements on those wells
by source. A long-term comparison is not possible due to the shorter measurement period of the Santa
Barbara County wells, but the measurements of groundwater elevation among the measured wells indicate
that the monitoring by private landowners in the western portion of the Basin and the county are similar in
elevation, with the county’s data showing slightly higher elevations.
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2.2.3 Groundwater Trends

This section describes groundwater trends in the basin generally from the oldest available studies and data
to the most recent. Groundwater conditions vary widely across the Basin. In the following sections, some
historical context is provided by summarizing information contained in relevant reference studies about
conditions during the 1947-1966 period, followed by discussion of how groundwater conditions have
changed based on available historical groundwater level monitoring data.

Historical Context - 1947 to 1966 Groundwater Trends

This section discusses public reports about conditions from 1947-1966. Information about groundwater
conditions in the basin in this period are limited to reports that discuss the central portion of the basin and
scattered groundwater elevation measurements in monitoring wells.

The report Water Levels in Observation Wells in Santa Barbara County, California (USGS 1956)
discussed groundwater elevation monitoring in the Cuyama Valley Groundwater Basin. The report states
that prior to 1946, there was no electric power in the valley, which restricted intensive irrigation, and that
groundwater levels in the central portion of the basin remained fairly static until 1946. The report states
that:

“Declines in groundwater began after 1946” (USGS 1956). Groundwater declined “as much as 8.8 feet
from the spring of 1955 to 1956; the average decline was 5.2 feet. The decline of water levels at the lower
and upper ends of the valley during this period was not so great as in the middle portion and averaged 1.7
and 2.2 feet respectively. Since 1946, water levels in observation wells have decline on the average about
27 feet.”

The report Hydrologic Models and Analysis of Water Availability in the Cuyama Valley, California
(USGS 2015) presents two maps generated by the Cuyama Valley Hydrologic Model (CUVHM)
simulated data. Figure 2.2-9 shows the estimated drawdown in the central portion of the basin from 1947
to 1966. Figure 2.2-9 shows that estimated drawdown ranged from zero at the edges of the central basin to
over 160 feet in the southeastern portion of the central basin. Figure 2.2-10 shows the estimated contours
of groundwater elevation for September 1966. These contours show a low area in the central portion of
the central basin, and a steep groundwater gradient in the southeast near Ventucopa and in the highlands.
A gentle groundwater gradient occurs in the southwestern portion of the central basin, generally matching

topography.
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Figure 2.2-9: USGS 2015 — Water Level Drawdown Contours 1966 - 1947
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Figure 2.2-10: USGS 2015 — Water Level Contours 1966

Groundwater Trends from Available Monitoring Data

To understand how groundwater conditions have changed in the Basin in recent decades, groundwater
hydrographs, vertical gradients and contours have been developed and analyzed. These are discussed in
the sections below.
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Groundwater Hydrographs

Groundwater hydrographs were developed to provide indicators of groundwater trends throughout the
Basin. Measurements from each well with historical monitoring data were compiled into one hydrograph
for each well. These hydrographs are presented in Appendix X,

In many cases, changes in historical groundwater conditions at particular wells have been influences by
climactic patterns in the Basin. Figures showing historical precipitation and flows in the Basin will be
included in the Water Budgets section. The historical precipitation is highly variable, with several
relatively wet years as well as some multi-year droughts.

Groundwater conditions generally vary in different parts of the Basin. Figure 2.2-11 shows hydrographs
in select wells in different portions of the basin. These wells were selected because of their representative
nature of Basin conditions in their areas. In general:

e In the area southeast of Round Springs Canyon, near Ozena Fire Station (e.g. well 89) -
Groundwater levels have stayed relatively stable with a small decline in the 2012-2015 drought
and quick recovery.

¢ In the vicinity of Ventucopa (e.g. well 62) - Groundwater levels followed climactic patterns and
have generally been declining since 1995.

o Just south of the SBCF (e.g. well 101) — Groundwater levels have been fairly stable and are closer
to the surface than levels in Ventucopa.

e North of the SBCF and east of Bitter Creek in the central portion of the basin (e.g. wells 55 and
615) - Groundwater levels have been declining consistently since 1950.

e In the area west of Bitter Creek (e.g. wells 119 and 830) — groundwater levels are near ground
surface in the vicinity of the Cuyama riveR; and deeper below ground in the area to the south,
uphill from the river; and have been generally stable since 1966.

Figure 2.2-12 shows selected hydrographs for wells in the area near Ventucopa. In the area southeast of
Round Springs Canyon, near Ozena Fire Station, the hydrograph for Well 89 is representative of
monitoring wells in this area, and groundwater levels have stayed relatively stable with a small decline in
the 2012-2015 drought and quick recovery. Near Ventucopa, hydrographs for Wells 85 and 62 show the
same patterns and conditions from 1995 to the present and show that groundwater levels in this area
respond to climactic patterns, but also have been in decline since 1995 and are currently at historic low
elevations. The hydrograph for Well 85 shows that prior to 1985 groundwater levels responded to drought
conditions but recovered during wetter years. Well 40 is located just south of the SBCF and its
hydrograph indicates that groundwater levels in this location have remained stable from 1951 to 2013,
when monitoring ceased. Wells 91 and 620 are north of the SBCF and their hydrographs show more
recent conditions, where depth to water has declined consistently and is below 580 below ground surface

(bgs).

Figures 2.2-13 and 2.2-14 show hydrographs of discontinued and currently monitored wells in the central
portion of the basin, north of the SBCF and east of Bitter Creek. The hydrographs of discontinued wells
in this area are shown in Figure 2.2-13. These hydrographs show consistent declines of groundwater
levels and little to no responses to either droughts or wetter periods. The hydrograph for Well 35 shows a
consistent decline from 1955 to 2008, from 30 feet bgs to approximately 150 feet bgs. Well 472 shows a
decline from approximately 5 feet bgs in 1949 to approximately 85 feet bgs in 1978.

Figure 2.2-14 shows hydrographs of currently monitored wells in the central portion of the basin. In
general, these hydrographs show that groundwater levels are decreasing, with the lowest levels in the
southeast portion of the area just northwest of the SBCF, as shown in the Well 610 hydrograph, where
groundwater levels were below 600 feet bgs. Levels remain lowered along the Cuyama River, as shown in
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the hydrographs for Wells 604 and 618, which are currently approximately 500 feet bgs. Groundwater
levels are higher to the west (Well 72) and towards the southern end of the area (Well 96). However,
almost all monitoring wells in this area show consistent declines in elevation.

Figure 2.2-15 shows hydrographs of monitoring wells in the western portion of the basin, west of Bitter
Creek. Hydrographs in this area show that generally, groundwater levels are near the surface near the
Cuyama River, and further from the surface to the south, which is uphill from the river. The hydrograph
for Well 119 shows a few measurements from 1953-1969, as well as three recent measurements, all
measurements on this well show a depth to water of 60 feet bgs. The hydrograph for Well 846 shows that
in 2015 depth to water was slightly above 40 feet and is slightly below 40 feet in 2018. The hydrograph
for Well 840 shows a groundwater level near ground surface in 2015, and a decline to 40 feet bgs in 2018.
Hydrographs for wells uphill from the river (Wells 573 and 121) show that groundwater is roughly 70 feet
bgs in this area. Hydrographs for wells 571 and 108, at the edge of the basin only have recent
measurements, show groundwater levels that range from 120 to 140 feet bgs.
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Vertical Gradients

A vertical gradient describes the movement of groundwater perpendicular to the ground surface. The
vertical gradient is typically measured by comparing the elevations of groundwater in a well with multiple
completions that are of different depths. If groundwater elevations in the shallower completions are
higher than in the deeper completions, the gradient is identified as a downward gradient. A downward
gradient is one where groundwater is moving down into the ground. If groundwater elevations in the
shallower completions are lower than in the deeper completions, the gradient is identified as an upward
gradient. An upward gradient is one where groundwater is upwelling towards the surface. If groundwater
elevations are similar throughout the completions, there is no vertical gradient to identify. Knowledge
about vertical gradients is required by Regulation 354.16(a) and is useful for understanding how
groundwater moves in the Basin.

There are three multiple completion wells in the Basin. A multiple completion well includes perforations
at multiple perforation intervals and therefore provides information at multiple depths at the well location.
The locations of the multiple completion wells are shown in Figure 2.2-3. The three multiple completion
wells are located in the central portion of the basin, north of the SBCF and east of Bitter Creek.

Figure 2.2-16 shows the combined hydrograph for the multiple completion well CVFR, which was
installed by the USGS?. CVFR is comprised of four completions, each at different depths:

CVFR-1 is the deepest completion with a screened interval from 960 to 980 feet bgs
CVFR-2 is the second deepest completion with a screened interval from 810 to 830 feet bgs
CVFR-3 is the third deepest completion with a screened interval from 680 to 700 feet bgs
CVFR+4 is the shallowest completion with a screened interval from 590 to 610 feet bgs

The hydrograph of the four completions shows that they are very close to the same elevation at each
completion, and therefore it is unlikely that there is any vertical gradient at this location.

Figure 2.2-17 shows the combined hydrograph for the multiple completion well CVBR, which was
installed by the USGS. CVBR is comprised of four completions, each at different depths:

CVBR-1 is the deepest completion with a screened interval from 830 to 850 feet bgs
CVBR-2 is the second deepest completion with a screened interval from 730 to 750 feet bgs
CVBR-3 is the third deepest completion with a screened interval from 540 to 560 feet bgs
CVBR-4 is the shallowest completion with a screened interval from 360 to 380 feet bgs

The hydrograph of the four completions shows that at the deeper completions, groundwater elevations are
slightly lower than the shallower completions in the winter and spring, and deeper completions are
generally lower than the shallower completion in the summer and fall. This indicates that during the
irrigation season, the deeper portions of the aquifer are likely to be where pumping occurs. This pumping
removes water from the deeper portion of the aquifer, creating a vertical gradient during the summer and
fall. By the spring, enough water has moved down or horizontally to replace removed water, and the
vertical gradient is significantly smaller at this location in the spring measurements.

Figure 2.2-18 shows the combined hydrograph for the multiple completion well CVKR, which was
installed by the USGS. CVKR is comprised of four completions, each at different depths:

e (CVKR-I is the deepest completion with a screened interval from 960 to 980 feet bgs
e (CVKR-2 is the second deepest completion with a screened interval from 760 to 780 feet bgs

2 All three multiple completion wells were installed by the USGS as part of the Cuyama Valley Water Availability
Study in cooperation with SBCWA
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e CVKR-3 is the third deepest completion with a screened interval from 600 to 620 feet bgs
o CVKR-+4 is the shallowest completion with a screened interval from 440 to 460 feet bgs

The hydrograph of the four completions shows that at the deeper completions are slightly lower than the
shallower completions in the spring at each completion, and deeper completions are generally lower in the
summer and fall. This indicates that during the irrigation season, the deeper portions of the aquifer are
likely to be where pumping occurs. This pumping removes water from the deeper portion of the aquifer,
creating a vertical gradient during the summer and fall. By the winter and spring, enough water has
moved down to replace removed water, and the vertical gradient is very small at this location in the spring
measurements.
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Figure 2.2-16: Hydrographs of CVFR1-4
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Figure 2.2-17: Hydrographs of CVBR1-4
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Figure 2.2-18: Hydrographs of CVKR1-4
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Groundwater Contours

Groundwater contour maps were prepared to improve understanding of recent groundwater trends in the
basin. Data collected in Section 2.2.2 was used to develop the contour maps. A contour map shows
changes in groundwater elevations by interpolating groundwater elevations between monitoring sites. The
elevations are shown on the map with the use of a contour line, which indicates that at all locations that
line is drawn, it represents groundwater being at the elevation indicated. There are two versions of
contour maps used in this section, one which shows the elevation of groundwater above msl, which is
useful because it can be used to identify the horizontal gradients of groundwater, and one which shows
contours of depth to water, the distance from the ground surface to groundwater, which is useful because
it can identify areas of shallow or deep groundwater.

Groundwater contour maps were prepared for both groundwater elevation and depth to water for the
following periods and are described below: Spring 2018, Fall 2017, Spring 2017, Spring 2015, and Fall
2014. These years were selected for contours to provide analysis of current conditions, and to identify
conditions near January 1, 2015, the date whenthe Sustainable Groundwater Management Act (SGMA)
came into effect.

Each contour map follows the same general format. Each contour map is contoured at a 50 foot contour
interval, with contour elevations indicated in white numeric labels, and measurements at individual
monitoring points indicated in black numeric labels. Areas where the contours are dashed and not colored
in are inferred contours that extend elevations beyond data availability and are included for reference
only. The groundwater contours prepared for this section were based on several assumptions in order to
accumulate enough data points to generate useful contour maps:

e Measurements from wells of different depths are representative of conditions at that location and
there are no vertical gradients. Due to the limited spatial amount of monitoring points, data from
wells of a wide variety of depths were used to generate the contours.

e Measurements from dates that may be as far apart temporally as three months are representative
of conditions during the spring or fall season, and conditions have not changed substantially from
the time of the earliest measurement used to the latest. Due to the limited temporal amount of
measurements in the basin, data from a wide variety of measurement dates were used to generate
the contours.

These assumptions make the contours useful at the planning level to understand groundwater levels across
the basin, and to identify general horizontal gradients and regional groundwater level trends. The contour
maps are not indicative of exact values across the basin because groundwater contour maps approximate
conditions between measurement points, and do not account for topography. Therefore, a well on a ridge
may be farther from groundwater than one in a canyon, and the contour map will not reflect that level of
detail.

Expansion and improvement of the monitoring network in order to generate more accurate understandings
of groundwater trends in the basin is discussed in Section Z: Monitoring Networks

Figure 2.2-19 shows groundwater elevation contours for spring of 2018, along with arrows showing the
direction of groundwater flow. In the southeastern portion of the basin near Ventucopa, groundwater has a
horizontal gradient to the northwest. The gradient increases in the vicinity of the SBCF and flows to an
area of lowered groundwater elevation southeast of the town of Cuyama. From the town of New Cuyama
to the west, groundwater has a horizontal gradient that generally flows to the northeast, from areas with
higher elevation topography towards areas with lower elevation topography where the Cuyama River is
located.
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Figure 2.2-20 shows depth to groundwater contours for spring of 2018.. Just south the SBCF,
groundwater is near 100 feet bgs. North of the SBCF, depth to groundwater declines rapidly and is over
600 feet bgs. Depth to groundwater reduces to the west towards New Cuyama, where groundwater is
around 150 feet bgs. West of Bitter Creek, groundwater is shallower than 100 feet bgs in most locations,
and is shallower than 50 feet bgs in the far west and along the Cuyama River.
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Contour maps for spring 2017, fall 2017, spring 2015, and fall 2014 are included in Appendix Y. These
dates were selected to show the changes over the most recent period of 3 years for which data was
available in the Spring (from 2015 to 2018) and from the Fall (from 2014 to 2017). Each contour map is
described in this section.

Figure Y-1 shows groundwater elevation contours for fall of 2017. Because more data was available in
this time frame, the contour map has increased detail in some areas. In the southeastern portion of the
basin near the Ozena fire station, groundwater gradients appear to indicate flows that follow the Cuyama
River. The contour map shows a steep gradient across the SBCF and flows to an area of lowered
groundwater elevation northeast of the town of Cuyama. From the town of New Cuyama to the west,
groundwater has a horizontal gradient that generally flows to the northeast, from areas with higher
elevation topography towards areas with lower elevation topography where the Cuyama River is located.

Figure Y-2 shows depth to water contours for fall of 2017. Because more data was available in this time
frame, the contour map has increased detail in some areas. In the southeastern portion of the basin near
the Ozena fire station, depth to water is under 50 feet bgs. There is a steep gradient near the SBCF, and
groundwater is below 600 feet bgs immediately northwest of the SBCF. The central portion of the basin
generally has a depth to water between 400 and 500 feet bgs, with depth to groundwater decreasing to the
west of New Cuyama. West of Bitter Creek, groundwater is generally shallower than 100 feet below bgs,
and is shallower than 50 feet bgs along the Cuyama River in most cases.

Figure Y-3 shows groundwater elevation contours for spring of 2017. Because more data was available in
this time frame, the contour map has increased detail in some areas. In the southeastern portion of the
basin near the Ozena fire station, groundwater gradients appear to indicate flows that follow the Cuyama
River. The contour map shows a steep gradient across the SBCF and flows to an area of lowered
groundwater elevation northeast of the town of Cuyama. From the town of New Cuyama to the west,
groundwater has a horizontal gradient that generally flows to the northeast, from areas with higher
elevation topography towards areas with lower elevation topography where the Cuyama River is located.

Figure Y-4 shows depth to water contours for spring of 2017. In the southeastern portion of the basin near
the Ozena fire station, depth to water is under 50 feet bgs. Depth to groundwater near Ventucopa is
between 150 and 200 feet bgs. There is a steep gradient near the SBCF, and groundwater is below 600
feet bgs immediately northwest of the SBCF. The central portion of the basin generally has a depth to
water between 350 and 500 feet bgs, withdepth to groundwdater decreasing to the west of New Cuyama.
West of Bitter Creek, groundwater is generally shallower than 100 feet below bgs, and is shallower than
50 feet bgs along the Cuyama River in most cases.

Figure Y-5 shows groundwater elevation contours for spring of 2015. In the southeastern portion of the
basin near the Ozena fire station, groundwater gradients appear to indicate flows that follow the Cuyama
River. The contour map shows a steep gradient across the SBCF and flows to an area of lowered
groundwater elevation northeast of the town of Cuyama. From the town of New Cuyama to the west, the
limited number of data points restrict strong interpretation of the gradient, which is to the northwest.

Figure Y-6 shows depth to water contours for spring of 2015. In the southeastern portion of the basin near
the Ozena fire station, depth to water is under 50 feet bgs. Depth to groundwater near Ventucopa is
between 150 and 200 feet bgs. There is a steep gradient near the SBCF, and groundwater is below 600
feet bgs immediately northwest of the SBCF. The central portion of the basin generally has a depth to
water between 350 and 450 feet bgs, with groundwater levels rising to the west of New Cuyama. These
depths are in general less severe than those shown for the spring of 2017, reflecting deepening depth to
groundwater conditions in the central portion of the Basin. Interpretation from New Cuyama to
monitoring points in the northwest is hampered by a limited set of data points.
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Figure Y-7 shows groundwater elevation contours for fall of 2014. In the southeastern portion of the basin
near the Ozena fire station, groundwater gradients appear to indicate flows that follow the Cuyama River.
The contour map shows a steep gradient across the SBCF and flows to an area of lowered groundwater
elevation northeast of the town of Cuyama.

Figure Y-8 shows depth to water contours for fall of 2014. In the southeastern portion of the basin near
the Ozena fire station, depth to water is under 50 feet bgs. There is a steep gradient near the SBCF, and
groundwater is below 600 feet bgs immediately northwest of the SBCF. The central portion of the basin
generally has a depth to water between 350 and 500 feet bgs, with groundwater levels rising to the west of
New Cuyama. These depths are in general less severe than those shown for the fall of 2017, reflecting
depth to groundwater conditions in the central portion of the Basin.. Interpretation from New Cuyama to
monitoring points in the northwest is hampered by a limited set of data points.
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2.2.4 Change in Groundwater Storage

This section is under development and will feature outputs from model development. This section will
include the following:

e Change in groundwater storage for the last 10 years

How change in storage was calculated

Estimates of annual use

Water year types and their relationship to changes in storage
Cover conditions at Jan 1 2015, or as close as possible

2.2.5 Seawater Intrusion
Seawater intrusion is not an applicable sustainability indicator, because seawater intrusion is not present

in the Basin and is not likely to occur due to the distance between the Basin and the Pacific Ocean, bays,
deltas, or inlets.
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2.2.6 Land subsidence

The USGS measured land subsidence as part of its technical analysis of the Cuyama Valley in 2015. The
USGS used two continuous global positioning systems (GPS) sites and five reference point
interferometric synthetic-aperture radar (InSAR) sites, shown in Figure 2.2-21 (USGS, 2015). There are
308 monthly observations from 2000 to 2012, and total subsidence over the 2000 to 2012 period ranged
from 0.0 to 0.4 feet. The USGS simulated subsidence using CUVHM, and estimated that inelastic
subsidence began in the late 1970s (USGS, 2015).

Subsidence data was collected from the University NAVSTAR Consortium (UNAVCO) database.
UNAVCO maintains data on five GPS monitoring stations in the area in and around the basin. Figure 2.2-
22 shows the monitoring stations and their measurements since 1999. Three stations (P521, OZST, and
BCWR) are located just outside the basin. The three stations’ measurements show ground surface level as
either staying constant or slightly increasing. The increase is potentially due to tectonic activity in the
region. Two stations (VCST and CUHS) are located within the basin. Station VCST is located near
Ventucopa and indicates that subsidence is not occurring in that area. Station CUHS indicates that 300
millimeters (approximately 12 inches) of subsidence have occurred in the vicinity of New Cuyama over
the 19 years that were monitored. The subsidence at this station increases in magnitude following 2010,
and generally follows a seasonal pattern. The seasonal pattern is possibly related to water level
drawdowns during the summer, and elastic rebound occurring during winter periods.

A white paper that provides information about subsidence and subsidence monitoring techniques is
included in Appendix Z.
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Source: USGS, 2015

Figure 2.2-21: Locations of Continuous GPS and Reference InSAR Sites in the Cuyama Valley
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2.2.7 Groundwater Quality

This section presents groundwater quality information in the basin, including a discussion of available
water quality data and references, analysis of water quality data that was performed for the GSP, and a
literature review of previous studies of water quality in the Basin.

Reference and Data Collection

References and data related to groundwater quality were collected from a variety of sources. Data was
collected from:

e National Water Quality Monitoring Council (USGS)- Downloaded 6/1/2018 from
https://www.waterqualitydata.us/portal/

e  GeoTracker GAMA (DWR)- Downloaded 6/5/2018, for each county, from
http://geotracker.waterboards.ca.gov/gama/datadownload

e (alifornia Natural Resources Agency (DWR) downloaded 6/14/2018 from
https://data.cnra.ca.gov/dataset/periodic-groundwater-level-measurements
County of Ventura

e Private landowners

Data was compiled into a database for analysis.

References containing groundwater quality information were also compiled. The information included in
these references are used to enhance understanding of groundwater quality conditions beyond available
data. References used in this section include:

e Singer and Swarzensky, 1970 — Pumpage and Ground-Water Storage Depletion in Cuyama
Valley, 1947-1966. This report focused on groundwater depletion, but also included information
about groundwater quality.

e USGS, 2008 - Groundwater-Quality Data in the South Coast Interior Basins Study Unit, 2008:
Results from the California Groundwater Ambient Monitoring and Assessment (GAMA)
Program. This study performed water quality testing on 12 wells in the Cuyama Valley and tested
for a variety of constituents.

e SBCWA 2011 — Santa Barbara County 2011 Groundwater Report. This report provided
groundwater conditions throughout the County, and provided water quality information for the
Cuyama Valley.

e USGS 2013c — Geology, Water-Quality, Hydrology, and Geomechanics of the Cuyama Valley
Groundwater Basin, California, 2008-12. This report investigated a wide variety of groundwater
components including water quality.

Data Analysis

Collected data was analyzed for Total Dissolved Solids (TDS), nitrate, and arsenic. These three
constituents have been included because they were cited during public meetings as being of concern to
stakeholders in the Basin.

Figure 2.2-23 shows TDS of groundwater measured in wells in 1966. In 1966, TDS was above the MCL
of 1,500 micrograms per liter (mg/L) in over 50% of measurements. TDS was over 2,000 mg/L near the
Cuyama River in the southeast portion of the basin near the Ozena Fire Station, Santa Barbara Canyon,
and upper Quatal Canyon, indicating that high TDS water was entering the basin from the watershed
above these measurement points. TDS measurements were over the Maximum Contaminant Level (MCL)
throughout the central portion of the basin where irrigated agriculture was operating, and near the towns
of Cuyama and New Cuyama, and along the Cuyama River to the northwest of New Cuyama. TDS was
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less than 500 mg/L in a number of measurements between Bitter Creek and Cottonwood Canyon,
indicating that lower TDS water was entering the basin from the watersheds in this area.

Figure 2.2-24 shows TDS of groundwater measured in wells between 2011 and 2018. Multiple years of
collected data were used to generate enough mapped data density for comparison to 1966 data. In the
2011-2018 period, TDS was above the MCL in over 50% of measurements. TDS was over 1,500 mg/L
near the Cuyama River in the southeast portion of the basin near the Ozena Fire Station, and in Santa
Barbara Canyon, indicating that high TDS water was entering the basin from the watershed above these
measurement points. TDS measurements were over the MCL throughout the central portion of the basin
where irrigated agriculture was operating. A number of 500-1,000 mg/L. TDS concentrations were
measured near New Cuyama and in upper Quatal Canyon, and along the Cuyama River between
Cottonwood Canyon and Schoolhouse Canyon.

Figure 2.2-25 shows measurements of TDS for selected monitoring points over time. Monitoring points
were selected by the number of measurements, with higher counts of measurements selected to be plotted.
The charts indicate that TDS in the vicinity of New Cuyama has been over 800 mg/L. TDS throughout the
period of record, and that TDS has either slightly increased or stayed stable over the period of record. The
chart for Well 85 at the intersection of Quatal Canyon and the Cuyama River is generally below 800 mg/L
TDS with rapid spikes of TDS increases above that level. The timing of rapid increases in measured TDS
correspond with Cuyama River flow events, indicating a connection between rainfall and stream flow and
an increase in TDS. This is the only location where this trend was detected.

Figure 2.2-26 shows measurements of nitrate in 1966. Figure 2.2-26 shows that data collected in 1966
was below the MCL of 10 mg/L throughout the basin, with some measurements above the MCL in the
central portion of the basin where irrigated agriculture was operating,.

Figure 2.2-27 shows measurements of nitrate of groundwater measured in wells between 2011 and 2018.
Multiple years of collected data were used to generate enough mapped data density for comparison to
1966 data. Figure 2.2-27 shows that data collected over this period was generally below the MCL, with
two measurements that were over 20 mg/L.

Figure 2.2-28 shows arsenic measurements from 2008-2018. Data was not available prior to this time
period in significant amounts. Figure 2.2-28 shows that arsenic measurements were below the MCL of 10
ug/L in the majority of the Basin where data was available. However, high arsenic values exceeding 20
ug/L were recorded at three well locations in the area to the South of the town of New Cuyama — all of
these high concentration samples were taken at depths of 700 feet or greater; readings in the same area
taken at shallower depths were below the MCL level.

Figure 2.2-29: shows the results of a query with the Regional Water Quality Control Board (RWQCB)’s
Geotracker website. Geotracker documents contaminant concerns that the RWQCB is or has been
working with site owners to clean up. As shown in Figure 2.2-29, in most of these sites gas, oil and/or
diesel have been cited as the contaminant of concern.
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Figure 2.2-28: 2008-2018 Average Well
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Literature Review

In 1970, Singer and Swarzenski reported that TDS in the central basin was in the range of 1,500 to 1,800
mg/L TDS, and that the cations that contributed to the TDS and the amount of TDS varied by location in
the basin. They reported that TDS was lower (400 to 700 mg/L) in areas downstream from the Sierra
Madre Mountains where TDS was made up of sodium or calcium bicarbonate, and higher (3,000-6,000
mg/L) in wells close to the Caliente Range and in the northeastern part of the valley. They stated that the
high TDS is generated by mixing of water from marine rocks with more recent water from alluvium. They
determined that groundwater movement favors movement of brackish water from the north of the
Cuyama River towards areas of groundwater depletion, and that return of some water applied during
irrigation and needed for leaching the soil carries dissolved salts with it to the water table (Singer and
Swarzensky, 1970).

In 2008, the USGS reported the results of the GAMA study, which sampled 12 wells for a wide variety of
constituents. The locations of the wells provided in the GAMA study are shown in Figure 2.2-30. The
study identified that specific conductance, which provides an indication of salinity, ranged from 637 to
2,380 uS/cm across the study’s 12 wells. The GAMA study reported that the following constituents were
not detected at levels above the MCL for each constituent in any samples for the following constituents:

Pesticides or pesticide degradates

Gasoline and refrigerants

Aluminum, antimony, barium, beryllium, boron, cadmium, copper, iron, and lead

Ammonia and phosphate

Lithium, Molybdenum, Nickel, Selenium, Strontium, Thallium, Tungsten, Uranium, Vanadium,
and Zinc

e Bromide, Calcium, Chloride, Fluoride, lodide, Magnesium, Potassium, Silica, and Sodium

The GAMA study reported that there were detections at levels above the MCL for the following
constituents:

Manganese exceeded its MCL in two wells.
Arsenic exceeded the MCL in one well.
Nitrate exceeded the MCL in two wells
Sulfate exceeded its MCL in eight wells
TDS exceeded its MCL in seven wells
VOCs detected in one well.
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Figure 2.2-30: Locations of GAMA Sample Locations
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In 2011, SBCWA reported that TDS in the basin typically ranges from 1,500 to 1,800 mg/L in the main
part of the basin, while the eastern portion of the Cuyama Badlands near Ballinger, Quatal, and Apache
Canyons has better water quality with TDS typically ranging rom 400 to 700mg/L. SBCWA noted spikes
in TDS in the Badlands Well following the wet rainfall years of 1969 and 1994 and state that the spikes
are attributable to overland flow from rainfall which is flushing the upper part of the basin after dry
periods.

SBCWA reported that boron is generally higher in the upper part of the basin and is of higher
concentration in the uplands than in the deeper wells in the central part of the basin. Toward the northeast
end of the basin at extreme depth there exists poor quality water, perhaps connate (trapped in rocks during
deposition) from rocks of marine origin.

SBCWA also reported: “There was little change in TDS, calcium, magnesium, nitrates and sulfates during
the 2009- 2011 period. In some cases, concentrations of these nutrients actually fell during the period,
most likely due to a lack of rainfall, recharge and flushing of the watershed. As the Cuyama watershed is
mostly dry, water quality data must be examined with caution as sometimes overland flow from rainfall
events “flushes” the watershed and inorganic mineral concentrations actually peak during storm flows.
Typically, in other areas of Santa Barbara County mineral concentrations are diluted during widespread
storm runoff out of natural watersheds.”

In 2013, USGS reported that they collected groundwater quality samples at 12 monitoring wells, 27
domestic wells, and 2 springs for 53 constituents including: field parameters (water temperature, specific
conductance, pH, DO, alkalinity), major & minor ions, nitrate, trace elements, stable isotopes of hydrogen
and oxygen, tritium and carbon-14 activities, arsenic, iron, and chromium. The USGS sampling locations
are presented in a figure from the report in Figure 2.2-31. The USGS reported the results of the sampling
as:

Groundwater in the alluvial aquifer system has high concentrations of TDS and sulfate
97% of samples had concentrations greater than 500 mg/L for TDS

95% of samples had concentrations greater than 250 mg./L for sulfate

13% of samples had concentrations greater than 10 mg/L for nitrate

12% of samples had concentrations greater than 10 ug/L for arsenic

1 sample had concentrations greater than the MCL for fluoride

5 samples had concentrations greater than 50 mg/L for manganese

1 sample had concentration of iron greater than 300 mg/L for iron

1 sample had concentration of aluminum greater than 50 mg/L

The USGS reported that nitrate was detected in five locations above the MCL of 10 mg/L. Four wells
where nitrate levels were greater than the MCL were in the vicinity of the center of agricultural land-use
area. Irrigation return flows are possible source of high nitrate concentrations. There was a decrease in
concentrations with depth in the agricultural land use area which indicated the source of higher nitrate
concentrations likely to be near the surface. The lowest nitrate levels were outside the agricultural use
area, and low concentrations of nitrate (less than 0.02 mg/L) in surface water samples indicated surface
water recharge was not a source of high nitrate

The USGS reported that arsenic was found in greater concentration than the MCL of 10 ug/L in 4 of the
33 wells sampled, and samples of total chromium ranged from no detections to 2.2 ug/L, which is less
than the MCL of 50 ug/L. Hexavalent chromium ranged from 0.1 to 1.7 ug/L which is less than the MCL
of 50 ug/L.
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USGS 2013c

Figure 2.2-31: USGS 2013c Water Quality Monitoring Sites
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2.2.8 Interconnected Surface Water Systems

This section is under development and will feature outputs from model development. This section will
include the following:

Identification of interconnected surface water systems

Estimates of timing and quantity of depletions

Map of interconnected surface water systems

Consideration of ephemeral and intermittent streams, and where they may cease to flow if
applicable
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2.2.9 Groundwater Dependent Ecosystems

This section is under development and study is being performed by a biologist. This section will include
the following:

e Summary of Groundwater Dependent Ecosystem (GDE) analysis
e Describe locations and types of GDEs
e Map of GDEs

Page 2.2-55
Cuyama Basin Groundwater Sustainability Agency Woodard & Curran
Groundwater Sustainability Plan — Draft Groundwater Conditions November 2018



86

2.2.10 Data Gaps

This subsection will be used to document identified data gaps in the groundwater conditions section of the
GSP. Feedback from stakeholders is essential in identifying data gaps.
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Appendix X - Hydrographs

This appendix presents hydrographs of every monitoring well with groundwater elevation data that was
collected during development of the GSP. Each hydrograph has been assigned a database number, and the
maps at the front of this section should be used to find the location of hydrographs of interest to the
reader. The beginning of this appendix presents a map showing the locations of four detailed maps with
the well identification numbers. The four location maps are intended to facilitate identifying the location
of a specific hydrograph.
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Appendix Y - Groundwater Contours

This appendix includes groundwater elevation and depth to water contour maps for the following periods:

Figure Y-1: Fall 2017 Groundwater Elevation
Figure Y-2: Fall 2017 Depth to Water

Figure Y-3: Spring 2017 Groundwater Elevation
Figure Y-4: Spring 2017 Depth to Water

Figure Y-5: Spring 2015 Groundwater Elevation
Figure Y-6: Spring 2015 Depth to Water

Figure Y-7: Fall 2014 Groundwater Elevation
Figure Y-8: Fall 2014 Depth to Water

Descriptions of each contour map are included in 2.2.3 Groundwater Trends.
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Appendix Z - Subsidence Information White Paper
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Groundwater Conditions Section Exhibits

Due to the number of pages in the exhibits, the links have been included below:

o Appendix X — Hydrographs - This file contains hydrographs of groundwater elevation data.

http://www.cuyamabasin.org/assets/pdf/Cuyama-GSP-Appendix-X-Hydrographs.pdf

e Appendix Y — Groundwater Contours — This file contains groundwater elevation and depth

contour maps. http://www.cuyamabasin.org/assets/pdf/Cuyama-GSP-Appendix-Y-

Groundwater-Contours.pdf

e Appendix Z — Subsidence White Paper — This file contains on information of subsidence.
http://www.cuyamabasin.org/assets/pdf/Cuyama-GSP-Appendix-Z-Subsidence-White-Paper.pdf




TO: Standing Advisory Committee
Agenda Item No. 5c

FROM: Brian Van Lienden, Woodard & Curran (W&C)
DATE: November 29, 2018

SUBIJECT: Discussion on Data Management Chapter
Issue

Discussion on the Data Management chapter.

Recommended Motion
None —information only.

Discussion
An update on the Data Management chapter is provided as Attachment 1.
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Cuyama Basin Groundwater Sustainability Agency

Data Management Update

November 29, 2018
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Review of GSP Data Collection Effort

= Conducted from
Jan-June 2018

= Data/information
received from:

= State/Federal
agencies

= Local
agencies/counties

" Private
Landowners



94

Review of Data Management System

= Draft Data Management System (DMS) for the Cuyama Groundwater
Basin posted to GSA website on September 20

= Data Management System includes information on
= Groundwater wells
= Groundwater elevations and quality
= Streamflows
= Precipitation
= Subsidence

= |ncludes a quick start guide with instructions on how to use the
DMS
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DMS Groundwater Well Information

= Which groundwater wells are included in the DMS?

= |Includes wells that have been included in groundwater elevation and
groundwater quality datasets

= Does not include all production wells
= |Includes some wells previously used for monitoring that no longer exist

= DMS well information includes data provided electronically for
each well

= Some information on well completion reports (e.g. perforation intervals)
may not be included
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DMS Data Sources: Groundwater Elevations

Data Source Date Collected Activities Performed

Removed duplicate records

Il R (L, AU Recalculated GSE based on DEM on select wells

California Department of Water
Resources (DWR) CASGEM/Water 4/18/2018
Data Library (WDL)

Removed duplicate records
Recalculated GSE based on DEM on select wells

Removed duplicate records

=10 (1B P (s 4L Recalculated GSE based on DEM on select wells

Removed duplicate records

SentlES Bargie sty e Recalculated GSE based on DEM on select wells

. Removed duplicate records
Ventura County Eee Recalculated GSE based on DEM on select wells
Removed duplicate records

LTS LG GITGr Ve Recalculated GSE based on DEM on select wells
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DMS Data Sources: Groundwater Quality

Date Collected Activities Performed

Removed duplicate records
San Luis Obispo County 4/2/2018 . Recalculated GSE based on DEM on select
wells

Removed duplicate records

Ventura County 3/8/2018 . Recalculated GSE based on DEM on select
wells
ettt LD s o 6/14/2018 . Removed duplicate records

Water Resources (DWR)

6/5/2018 . Removed duplicate records

California Environmental Data

Exchange Network (CEDEN) 8/29/2018 . Removed duplicate records

National Water Quality
Monitoring Council

6/1/2018 . Removed duplicate records

Removed duplicate records
Private Landowners Various . Recalculated GSE based on DEM on select
wells
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DMS Data Sources:
Streamflows, Precipitation and Subsidence

Data Source Datasets Collected Date Collected Activities Performed

U.S. Geological Survey (USGS) AN 5/4/2018 0 Remossfdplieiie e
] Precipitation
B .
Santa Barbara County Water . S 3/27/2018 . Removed duplicate records
Agency
Ventura County . Precipitation 3/8/2018 . Removed duplicate records

UNAVCO O G 3/12/2018 e  None
Elevation
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Data Management System Draft GSP Section

= Draft GSP Section provided to SAC and Board for review on
November 16t

= Data Management System GSP section describes:
= Qverview of the data management system
= Functionality of the data management system
= Data included in the data management system

= Comments are due on December 14th
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Discussion on the Data Management System

* Do any components of the Cuyama Basin Data Management
System need further clarification?

= Do any of the components of the GSP Data Management
System section need further clarification?

= Qverview of the data management system
= Functionality of the data management system
= Data included in the data management system
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TO: Standing Advisory Committee
Agenda Item No. 5d

FROM: John Ayres, Woodard & Curran (W&C)
DATE: November 29, 2018

SUBJECT: Review of Preliminary Threshold Numbers
Issue

Review of preliminary Threshold numbers.

Recommended Motion
None —information only.

Discussion
An update on the preliminary Threshold numbers is provided as Attachment 1.
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Cuyama Basin Groundwater Sustainability Agency

Detailed Monitoring Analysis in
Schoolhouse Canyon




What Does a Spike in Groundwater Elevations in

Schoolhouse Canyon Tell Us?

= Qccursin 7 wells
= (QOccurs over the summer of 2017

= Appears to be a recharge and discharge
phenomenon

= Wet Season in Spring 2017
" Pulse moves down the canyon me 60

——
-

>
-
Depth to Water (ft.)

80

2015
2017




Downhill

Upm{
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Cuyama Basin Groundwater Sustainability Agency

Review of Preliminary Threshold Numbers

November 29, 2018



Why Minimum Thresholds?

= Required by SGMA
= Establish Range of Operation in Groundwater Basin
" Protect other Groundwater Pumpers

= For Example:

Keep Groundwater Levels High Enough to:
1. Ensure adjacent pumpers have access to groundwater
2. Protect access to groundwater in Community Services District well



Minimum Thresholds and Measurable Objectives

Example

Groundwater Elevation

Undesirable Results



Board Direction on Minimum Thresholds

Approved Motion from November 7, 2018 Board Meeting

Direct Woodard & Curran to use Option D
to develop preliminary threshold numbers.



Boundary used a mid-slope

delineation to separate Cuyama

River and Hillside wells.

Boundary delineated using

Dib
line

blee identified Russell Fault

Boundary delineated using
Santa Barbara Canyon Fault,
continued in a straight line
across the Basin.

Boundary delineated using
ridgeline on the north side of
the basement rock outcropping.

Boundary delineated using
location of irrigation activities
and topography




Schedule for Thresholds Discussion

= Tech Forum —Oct 23 N
= SAC-—Novl — Input and Discussion

= Board—- Nov 7 J

= Tech Forum — Nov 28 —
= SAC-Nov?29

= Board—Dec3

= Public Workshop — Dec 3

= Board Direction on Sustainability Thresholds —Jan 9

= Release Thresholds GSP Section —Jan 18
= SAC—Jan 31 _}—Discussion on Draft GSP Section

— |nitial Recommendations




Today’s Goal

= Develop consensus on preliminary thresholds for each region



Threshold Rationale Components Example

Hydrograph Refresher

Ground Surface Level

Measurement Point

N\

Elevation above sea level
J91epn 01 yidag

Years



Threshold Rationale Components Example

Nearest to January 1, 2015

March,
2015

J91epn 01 yidag

Elevation above sea level

Years



Threshold Rationale Components Example

5 Years of Storage - 5 years before 2015
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Threshold Rationale Components Example

20% of Range

2 Historic

> .

Q High

© 5
g . 3
3 L >
S C £ g ©
© 20% of = o Q2 5
c o of Range = a0 O u= )
2 6 feet S 2 L o
S s Historic =
@ = Low

— /o

Years



Southeastern
Region
!




Southeastern

Region

Propose 20%
of Range

Measurable Objective — 5-years of
Storage

O Minimum Threshold — 20% of Range
below 1/1/2015 Measurement




Southeastern Region - Advantages/ Disadvantages

20% of Range as Basis for Minimum Thresholds

Advantages Disadvantages

= Maintains 5 years of storage = Maintains groundwater
between minimum threshold elevations 6 feet below 2015
and measurable objective levels

= Maintains groundwater
elevations 6 feet below 2015
levels



Eastern Region

/



Eastern

Region

Propose 20%

of Range B ——

Measurable Objective — 5-years of
O Storage

Minimum Threshold — 20% of Range
below 1/1/2015 Measurement




Eastern Region - Advantages/ Disadvantages

20% of Range as Basis for Minimum Thresholds

Advantages Disadvantages
= Maintains 5 years of storage = May not restore groundwater
between minimum threshold levels to 2015 conditions

and measurable objective



Central Region

/



Three Minimum Threshold Options for

Central Region

= Use 20% of Range below 1/1/2015 measurement
= Use 2015 measurement as minimum threshold
= Use 2015 measurement as measurable objective



Central

Region
20% of Range

Measurable Objective — 5-years of
Storage

O Minimum Threshold — 20% of Range
below 1/1/2015 Measurement




Central

Region
2015 as MT

Measurable Objective — 5-years of
Storage

Minimum Threshold — Measurement
Closest to (but after) January 1, 2015




Central

Region

2015 as MO

Measurable Objective — 1/1/2015 (or
closest Measurement, or calculated)
Minimum Threshold — 5-years of
drought storage




Central Region - Advantages/ Disadvantages

of Three Options for Minimum Thresholds

Advantages Disadvantages

= Recognizes current conditions = Lower long-term groundwater levels

= Attempts to regain 2015 " Current levels are below minimum
groundwater levels threshold

= Provides flexibility to adjust = Lower long-term groundwater levels
land and water use practices



=
/

Western Region



Western

Region

2018 as MO,
— 10 feet as MT

Measurable Objective — 2/1/2015
O Measurement

Minimum Threshold — 10 feet below
Measurable Objective




Western Region - Advantages/ Disadvantages

of Using 2015 for Measurable Objective

Advantages Disadvantages
= Recognizes lack of historic data

= Provides flexibility for moving
forward, can adjust as needed

= Maintains estimated 5 years of
storage between minimum
threshold and measurable
objective






Two Minimum Threshold Options for

Northwestern Region

= Use 2015 measurement as minimum threshold
= Use 2015 measurement as measurable objective



Northwestern

Region

MT=2015

Measurable Objective — 5-years of

Storage
Minimum Threshold — Measurement

'® Closest to (but after) January 1, 2015




Northwestern

Region

Use 2015 as
MO

Measurable Objective — 1/1/2015 (or
closest Measurement, or calculated)
Minimum Threshold — 5-years of

O drought storage




Northwestern Region - Advantages/ Disadvantages

of Three Options for Minimum Thresholds

Disadvantages

Advantages
= Attempts to regain 2015 " Current levels are below minimum
groundwater levels threshold

= Provides flexibility to adjust = Lower long-term groundwater levels
land and water use practices



Next Steps

" Prepare thresholds for wells in Representative Monitoring Network
for board approval at January 2019 board meeting

" Prepare Thresholds Section
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TO: Standing Advisory Committee
Agenda Item No. 5e

FROM: Brian Van Lienden, Woodard & Curran (W&C)
DATE: November 29, 2018

SUBJECT: Technical Forum Update

Issue

Update on the Technical Forum.

Recommended Motion
None —information only.

Discussion

At the request of Cuyama Valley landowners, Cuyama Basin Groundwater Sustainability Agency
Groundwater Sustainability Plan (GSP) consultant Woodard & Curran (W&C) has been meeting monthly
with technical consultants representing landowners to discuss W&C’s approach and to provide input
where appropriate.

A summary of the topics discussed at the October 23, 2018 technical forum meeting is provided as
Attachment 1, and the next forum date is to be determined.



Attachment 1

COMMITMENT & INTEGRITY 1545 River Park Drive | Suite 425
DRIVE RESULTS Sacramento, California 95815
www.woodardcurran.com

MEETING MEMORANDUM

PROJECT: Cuyama Basin Groundwater Sustainability Plan Development

MEETING: Technical Forum Conference Call

ATTENDEES: Matt Young (Santa Barbara County Water Agency)
Fray Crease (Santa Barbara County Water Agency)
Matt Klinchuch (Cuyama Basin Water District)

Neil Currie (Cleath-Harris Geologists)
Tim Cleath (Cleath-Harris Geologists)
John Fio (EKI)

Jeff Shaw (EKI)

Anona Dutton (EKI)

Matt Naftaly (Dudek)

Brian Van Lienden (Woodard & Curran)
Sercan Ceyhan (Woodard & Curran)
Ali Taghavi (Woodard & Curran)

Micah Eggleton (Woodard & Curran)

T 916.9?_%8700

MEETING DATE:
10/23/2018

1. AGENDA

o  GSP Development Process and GSP Outline Update
e Update on Management Areas

e  Sustainability Thresholds Overview

o  Numerical Model Development Update

o Next Steps
2. DISCUSSION ITEMS

The following table summarizes comments raised during the conference call and the response and plan

for resolution (if appropriate) identified for each item.

[tem Commenter

each threshold region?

No Comment Response/Plan for Resolution

1 Would the rationale used | Jeff Shaw The intent is to use the threshold regions to
for sustainability help identify rationales used to set the
indicators be similar with sustainability indicators in each region.

‘management areas” may
be confusing

2 Using the term “threshold | Matt Young Comment noted. The terminology used will
regions” as opposed to need to be clarified going forward.
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3 Why a straight line Neil Currie The intent of the boundary is just to separate
instead of using a out wells in different regions. The exact
hydrogeologic barrier in boundary line can be adjusted in the future.
Northeast boundary?

4 We should separate out | Multiple This proposal has been included in the options
all of the undeveloped to be presented to the SAC and Board.
area in the eastern basin
into a separate region.

5 In the central basin, we Anona Dutton | This will be considered as an option as the
should consider using the proposed thresholds are developed.

2015 levels as the
measurable objective
rather than the minimum
threshold.

6 The shallowest well Anona Dutton | This limitation has been added to the
rationale is limited presentation materials for the SAC and Board.
because we don't have
good data on which wells
are still active.

7 Undesirable results for Tim Cleath Comment noted. These will be described in the
each sustainability relevant GSP section.
indicator need to be
clearly defined.

8 We should describe the Anona Dutton | Descriptions for each rationale will be added to
reasoning behind each the SAC and Board presentations.
rationale in the
presentations to the SAC
and Board

9 Why were the wells in the | Jeff Shaw The wells used in the presentation are just
presentation selected? example wells selected to demonstrate how

each potential rationale would work.

10 | Instead of using a Jeff Shaw It would be very difficult to develop a single
different rationale in each | and Anona function that can be applied basin-wide. Using
region, W&C should use | Dutton different rationales in each region provides
a step function to more flexibility to define thresholds and
implement the criteria that objectives for each well in a reasonable way.
can be applied The reasoning for why rationales were selected
throughout the Basin. in each region will be described in the relevant

GSP section.

Cuyama Basin Groundwater Sustainability Plan
Technical Forum Meeting Notes

2 Woodard & Curran

October 23, 2018



Cuyama Basin Groundwater Sustainability Agency

?

Technical Forum Update

November 29, 2018
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November 27t Technical Forum Discussion

= Review of Preliminary = Next Meeting in
Threshold Numbers December — date TBD

= Numerical Model
Development Update

= Next Steps
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Technical Forum Members

= Catherine Martin, San Luis Obispo County

= Matt Young, Santa Barbara County Water Agency

= Matt Scrudato, Santa Barbara County Water Agency
= Matt Klinchuch, Cuyama Basin Water District

= Jeff Shaw, EKI

= Anona Dutton, EKI

= John Fio, EKI

= Dennis Gibbs, Santa Barbara Pistachio Company

= Neil Currie, Cleath-Harris Geologists

= Matt Naftaly, Dudek
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TO: Standing Advisory Committee
Agenda ltem No. 5f

FROM: Mary Currie, Catalyst Group
DATE: November 29, 2018

SUBJECT: Stakeholder Engagement Update
Issue

Update on the Cuyama Basin Groundwater Sustainability Agency Groundwater Sustainability Plan
stakeholder engagement.

Recommended Motion
None —information only.

Discussion
Cuyama Basin Groundwater Sustainability Agency (CBGSA) Groundwater Sustainability Plan (GSP)
outreach consultant the Catalyst Group’s stakeholder engagement update is provided as Attachment 1.
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Cuyama Basin Groundwater Sustainability Agency

Groundwater Sustainability Plan
Stakeholder Engagement Update

November 29, 2018



146

Cuyama Basin Groundwater Sustainability Plan — Planning Roadmap

Planning

Roadmap

SGMA
Background

Groundwater (English and Spanish
101

Cuyama Valley & * GSA Board [Meeting

Basin Conditions * Standing Advisory Committee Meeting

Conceptual
Water Model

e K Ak K * Kk khk k kk Kk kK
&3 B E LR

Basin Model, Forecasts
& Water Budget

Sustainability . Sustainability
Vision ' Goals & Criteria

Management Actions
Action ldeas &

& Priorities
Y
Problem Implementation
Statement Plan

Groundwater Groundwater Sustainability Plan
Sustainability Plan Approvals

2018 2019
Jan Apr Jul Oct Jan Apr Jul Oct Jan
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Update on Outreach Activities

=  Community Workshops - Monday, December 3, 6:30 p.m. to 8:30 p.m.
= New Cuyama High School Cafeteria — English Language
Adjacent Classroom — Spanish Language
Food Sponsor is Sunridge Farms
Topics and Discussions will include:
= Water Model Update and Water Budget
= Sustainability Goals and Thresholds
= Comment Forms will include Questions for Community Input

= Next Newsletter — January/February 2019



Attachment 1
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TO: Standing Advisory Committee

Agenda Item No. 6b
FROM: Jim Beck, Executive Director
DATE: November 29, 2018
SUBJECT: Board of Directors Agenda Review
Issue
Review of the December 3, 2018 Cuyama Basin Groundwater Sustainability Agency Board of Directors
agenda.

Recommended Motion
None —information only.

Discussion
The December 3, 2018 Cuyama Basin Groundwater Sustainability Agency Board of Directors agenda is
provided as Attachment 1 for review.
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JOINT MEETING OF CUYAMA BASIN
GROUNDWATER SUSTAINABILITY AGENCY BOARD
OF DIRECTORS AND STANDING ADVISORY
COMMITTEE

Board of Directors

Derek Yurosek Chairperson, Cuyama Basin Water District Paul Chounet Cuyama Community Services District
Lynn Compton Vice Chairperson, County of San Luis Obispo George Cappello Cuyama Basin Water District

Das Williams Santa Barbara County Water Agency Byron Albano Cuyama Basin Water District

Cory Bantilan Santa Barbara County Water Agency Jane Wooster Cuyama Basin Water District

Glenn Shephard County of Ventura Tom Bracken Cuyama Basin Water District

Zack Scrivner County of Kern

Standing Advisory Committee

Roberta Jaffe Chairperson Jake Furstenfeld
Brenton Kelly Vice Chairperson Joe Haslett

Claudia Alvarado Mike Post

Brad DeBranch Hilda Leticia Valenzuela

Louise Draucker

AGENDA
December 3, 2018

Agenda for a meeting of the Cuyama Basin Groundwater Sustainability Agency Board of Directors to be held on Monday,
December 3, 2018 at 4:00 PM, at the Cuyama Valley Family Resource Center, 4689 CA-166, New Cuyama, CA 93254. To hear
the session live call (888) 222-0475, code: 63751954.

The order in which agenda items are discussed may be changed to accommodate scheduling or other needs of the Board or
Committee, the public, or meeting participants. Members of the public are encouraged to arrive at the commencement of
the meeting to ensure that they are present for discussion of all items in which they are interested.

In compliance with the Americans with Disabilities Act, if you need disability-related modifications or accommodations,
including auxiliary aids or services, to participate in this meeting, please contact Taylor Blakslee at (661) 477-3385 by 4:00
p.m. on the Friday prior to this meeting. Agenda backup information and any public records provided to the Board after the
posting of the agenda for this meeting will be available for public review at 4689 CA-166, New Cuyama, CA 93254. The
Cuyama Basin Groundwater Sustainability Agency reserves the right to limit each speaker to three (3) minutes per subject or
topic.

Call to Order
Roll Call
Pledge of Allegiance

S

Approval of Minutes
a. November 7, 2018

v

Report of the Standing Advisory Committee
6. Technical Forum Update

7. Groundwater Sustainability Plan



10.
11.
12.

13.

14.

a. Groundwater Sustainability Plan Update 150
i. Data Management Chapter Release
b. Groundwater Conditions Chapter Adoption
c. Review of Preliminary Threshold Numbers
d. Stakeholder Engagement Update
Groundwater Sustainability Agency
a. Report of the Executive Director
b. Progress & Next Steps
c. Report of the General Counsel
Financial Report
a. Financial Management Overview
b. Financial Report
c. Hallmark Group Task Order Adoption
d. Payment of Bills
Reports of the Ad Hoc Committees
Directors’ Forum
Public comment for items not on the Agenda

At this time, the public may address the Board on any item not appearing on the agenda that is
within the subject matter jurisdiction of the Board. Persons wishing to address the Board should
fill out a comment card and submit it to the Board Chair prior to the meeting.

Public Workshops (6:30 pm) — New Cuyama High School Cafeteria, 4500 CA-166, New
Cuyama, CA 93254

Adjourn (8:30 pm)
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