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AGENDA

SPECIAL COMMITTEE MEETING
Thursday, January 31, 2013, 2:00 p.m.

Agricultural Commissioner’s Office/UCCE Conference Room
1710 Soscol Avenue, Napa CA

1. CALL TO ORDER & ROLLCALL

2. WELCOME & OPENING REMARKS
(Staff, Consultant, Committee)

3. ORGANIZATIONAL ITEMS (10 min)
(Staff, Consultant, Committee)

a. ELECTION OF OFFICERS

b. ADOPTION OF 2013 REGULAR MEETING CALENDAR

c. APPROVAL OF ACTION MINUTES & MEETING SUMMARY
d. REVIEW MEETING AGENDA AND PROCESS

4. PUBLIC COMMENT

In this time period, anyone may comment to the Committee regarding any subject over which the Committee has jurisdiction,
or request consideration to place an item on a future Agenda. No comments will be allowed involving any subject matter that
is scheduled for discussion as part of this Agenda. Individuals will be limited to a three-minute presentation. No action will
be taken by the Committee as a result of any item presented at this time. (Chair)

5. PRESENTATIONS AND DISCUSSION ITEMS:

COMMITTEE REVIEW, DISCUSSION & DIRECTION

a. CONSIDER ADOPTION OF THE GROUNDWATER MONITORING INFORMATIONAL

BROCHURE AND OUTREACH MATERIALS (20 min) (Michael Haley/Ad-Hoc Committee)
e  REPORT ON RECOMMENDATIONS FROM THE AD HOC COMMITTEE

e REVIEW RECOMMENDED FINAL DRAFT BROCHURE & OUTREACH MATERIALS
e Q&A -Discuss GRAC QUESTIONS

b. CONSIDER ACCEPTANCE OF THE NAPA COUNTY GROUNDWATER
MONITORING PLAN AND RECOMMEND PRESENTATION TO THE BOARD OF
SUPERVISORS (20 min) (Vicki Kretsinger Grabert (LSCE)

e REVIEW FINAL DRAFT GROUNDWATER MONITORING PLAN
o Q&A -Discuss GRAC QUESTIONS

http://www.countyofnapa.org/bos/grac/




5. PRESENTATIONS AND DISCUSSION ITEMS: (cont’d)

> COMMITTEE BREAK ( CHAIR TO CALL)

c. REPORT ON UPDATED HYDROGEOLOGIC CONCEPTUALIZATION AND CHARACTERIZATION

OF CONDITIONS (90 min) (Vicki Kretsinger Grabert/LSCE, and Lee Bergfeld/MBK)
e OVERVIEW OF REPORT
e  PRESENTATION ON GROUNDWATER RECHARGE AND
STREAM/AQUIFER INTERCONNECTIVITY
o  Q&A -Discuss GRAC QUESTIONS

6. OTHER BUSINESS

a. UPDATE ON GROUNDWATER DATA MANAGEMENT& DISCLOSURE GUIDANCE DOCUMENT (5 min)
(Phil Miller, Deputy Director/Public Works; Patrick Lowe, Natural Resources Manager/Public Works)

b. UPDATE ON DWR GRANT APPLICATION FOR GROUNDWATER MONITORING WELLS (5 min)
(Patrick Lowe, Natural Resources Manager/Public Works)

7. ANNOUNCEMENTS
a. UPCOMING EVENTS OR ITEMS OF INTEREST FROM THE COMMITTEE AND STAFF (5 min)

8. FUTURE AGENDA ITEMS

a. Discuss the Board of Supervisors Update/Presentation

9. ADJOURNMENT to the NEXT REGULAR MEETING (Chair)
e Meeting Date: Thursday, February 28, 2013 - 2:00PM

Note: Where times are indicated for agenda items they are approximate and intended as estimates only, and may be shorter or longer, as needed. If
requested, the agenda and documents in the agenda packet shall be made available in appropriate alternative formats to persons with a disability. Please
contact Greg Morgan at 707-259-8621, 804 First St., Napa CA 94559 to request alternative formats.
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ACTION MINUTES
NAPA COUNTY GROUNDWATER RESOURCES ADVISORY COMMITTEE MEETING
October 25, 2012

1. CALLTO ORDER & ROLL CALL

The Napa County Groundwater Resources Advisory Committee (GRAC) met in regular session on
Thursday, October 25, 2012 with the following members present:
Alan Galbraith; Don Gleason; Michael Haley; Chair Peter McCrea; Charles Slutzkin;
Steve Soper; Marilee Talley; Bill Trautman; Jim Verhey; Susanne von Rosenberg; Duane Wall;
and Dale Withers. Michelle Benvenuto and Dave Graves arrived during Item 3.c; and
Vice-Chair Tucker Catlin arrived during item 5.a.

2. WELCOME & INTRODUCTIONS

Not formally discussed.

3. ORGANIZATIONAL ITEMS
a. REVIEW MEETING AGENDA AND PROCESS

Dorian Fougeres, Ph.D., Mediator, Center for Collaborative Policy, CSUS, briefly reviewed the
background and purpose of each agenda item.

b. APPROVAL OF ACTION MINUTES AND MEETING SUMMARY

Action Minutes and Meeting Summary of the August 23, 2012 regular meeting approved.

MB TC AG DGl DG2 MH PM CS SS MmMT BT v SVR DWwW1l DW2
X X X

c. REVIEW ACCOMPLISHMENTS & ADOPT UPDATED WORK PLAN/SCHEDULE

Dorian Fougeéres, Ph.D., Mediator, Center for Collaborative Policy, CSUS, went over a large
printout of a timeline that coincides with the work plan included in the agenda packet. The
printout charts the GRAC’s accomplishments since October 2011 to date and the tasks that will be
carried out in the future. Some of the highlights of the past year’s work include adoption of the
Mission Statement; working on the characterization of groundwater conditions; an ad hoc
subcommittee’s work to further refine the priorities and objectives of the Groundwater
Monitoring Plan; and adoption of a communication and education plan as a working document.
Goals for next year include finalization of the data disclosure outline and outreach materials
(January); adoption of the Groundwater Monitoring Plan (January/February); work on outreach
efforts and the Groundwater Ordinance (February/June); report to the Board of
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Item 3.c...Continued

Supervisors on the GRAC’s work plan, accomplishments to date, and upcoming outreach efforts
(February); and a joint meeting with the Watershed Information Conservancy and Center (July).
The focus for 2014 will be on the GRAC’s charge of developing sustainability objectives and
incentives. Patrick Lowe, Natural Resources Conservation Program Manager, Public Works, stated
the GRAC would receive a smaller version of the printout via email. The work plan was adopted
as presented.

MB TC AG DGl DG2 MH PM CS SS MmMT BT v SVR DW1l DW2
X

4. PUBLIC COMMENT

None.

5. PRESENTATIONS AND DISCUSSION ITEMS
a. GROUNDWATER MONITORING DATA

Phil Miller, Deputy Director-Flood Control and Water Resources, presented a PowerPoint
presentation on an outline that would be referred to as a data management and disclosure
guidance document. The outline provides goals and objectives; intended audiences; the voluntary
and non-voluntary groundwater monitoring programs used for data collection; the types of data
collected; the manner in which the County processes the data; and how the County and other
agencies will publish the data and how it would be used. Appendices to the guidance document
include data management procedures, reference to the relevant State Water Code sections, public
website addresses, and a sample Right of Entry agreement. Along with a revised version of the
outline that was provided in the agenda packet, Mr. Miller distributed a handout that displayed
the level of program participation according to County and State groundwater monitoring
programs in a tabular format. Discussion arose on how confidentiality is addressed in the
outreach materials, as well as the clarity of information. Chair Peter McCrea suggested the
comments made could be reviewed by the ad hoc subcommittee for further revisions to the
materials. Tom Adams, Senior Counsel, Dickenson Peatman & Fogarty, presented a PowerPoint
presentation of his own perspective based on his experience in dealing with landowners on water
rights and land issues and their typical concerns. Examples of some concerns are the necessity of
groundwater monitoring, what are the benefits of groundwater monitoring and being proactive,
and how much information is enough. Other more specific concerns pertain to confidentiality,
groundwater monitoring data being used against the landowner, and the next steps that may
impact landowners.

b. DRAFT NAPA COUNTY GROUNDWATER MONITORING PLAN

Vicki Kretsinger Grabert, Principal Hydrologist, LSCE, presented a PowerPoint presentation on the
most recent draft of the Groundwater Monitoring Plan and noted the GRAC's previous reviews of
Sections 1 through 3 in June and Sections 1 through 6 in August. A redlined version that showed
the most recent revisions less the appendices and the complete clean version were included in the
agenda packet. The most recent revisions pertained to clarifying tables and the definitions of



Item 5.b...Continued

acronyms, groundwater balance, additional background on quality issues, and simplifying Section
5. Ms. Kretsinger Grabert responded to previous questions on how the Groundwater Monitoring
Plan would address mining and wastewater, which would apply only if a local/environmental
health department recognized a site-specific interest to be of concern and if broader, non-point
kinds of land uses were occurring at a recycled water use area near an area of interest. Topics of
discussion included the most recent revisions to the Groundwater Monitoring Plan; a recap of
objectives, priorities and areas of interest for groundwater level and quality monitoring; and the
next steps. Groundwater balance and how the inflows and outflows affect storage was also
discussed. It was recommended that the groundwater reporting by the County doesn’t have to
occur annually. The next steps focused on identifying the 18 areas of interest — how they relate to
the education and outreach program and how there are some potential wells that might become
the focus of volunteer participants. Although most of the areas of interest contain wells located
within the same area where LSCE has conducted extensive geologic work, there are six areas of
interest outside of the LSCE geologic work area that have unlocated wells. The information
received from drillers’ reports doesn’t provide information on the current owner. A goal would be
to link the located wells to the current owners and to locate the unlocated wells and then link to
those owners. The Groundwater Monitoring Plan will be finalized and brought back to the GRAC
at their January meeting. The draft report on Updated Hydrogeologic Characterization and
Conceptualization will also be presented to the GRAC at their January/February meetings. Hillary
Gitelman, Director, PBES, suggested that any GRAC members who have additional comments on
the draft Groundwater Monitor Plan to submit them to staff via email.

c. REVIEW OF THE COMMUNICATION & EDUCATION VOLUNTARY GROUNDWATER LEVEL
MONITORING INFORMATIONAL BROCHURE AND OUTREACH MATERIALS

Member Michael Haley requested the GRAC provide general comments about the brochure and
inserts during the meeting, whereas Patrick Lowe, Natural Resources Conservation Program
Manager, Public Works, would send an email to the GRAC asking for more specific comments.
Many of the GRAC members concurred that the outreach materials should address the purpose
and goal of groundwater monitoring, as well as list the possible risks. Mr. Haley stated the
subcommittee will look at possibly rearranging some of the content of the brochure to give other
subjects higher priorities and that confidentiality needs to be clear. Mr. Lowe added the intent of
the brochure is to act as a framing piece while the inserts provide additional information that
focus on different aspects of the Groundwater Monitoring Program and allow the GRAC members
flexibility on what best to share with property owners. Chair Peter McCrea, Vice-Chair Tucker
Catlin, and members Michelle Benvenuto and Susanne von Rosenberg volunteered and were
appointed to the existing ad hoc subcommittee.

6. OTHER BUSINESS
None.

7. ANNOUNCEMENTS

None.



8. FUTURE AGENDA ITEMS

Review of Updated GRA Committee Workplan
Review/possible finalization of Groundwater Monitoring Plan
Finalize education and outreach materials

Recruit members for outreach efforts

Chair Peter McCrea asked when staff would be reporting to the Board of Supervisors. Patrick
Lowe, Natural Resources Conservation Program Manager, Public Works, replied that staff was
planning for February since the Groundwater Monitoring Plan would hopefully be wrapped up in
January, and it would be a good time to update the Board at that point on where the GRAC is at in
terms of the work plan, what has been accomplished, and that the GRAC is beginning outreach
efforts.

9. ADJOURNMENT to the NEXT MEETING
The regularly scheduled meeting of Thursday, December 13, 2012 has been cancelled. Adjourned

to the next special meeting of the Napa County Groundwater Resources Advisory Committee on
Thursday, January 31, 2013 at 2:00 p.m.

PETER MCcCREA, Chairperson
ATTEST:

PATRICK LOWE, Secretary

By: GREG MORGAN, Supervising Office Assistant

Voting Key
If not unanimous, member votes will be tallied (N = No; X = Excused; A = Abstained) using the following Committee
Member abbreviations:
MB = Michelle Benvenuto; TC = Tucker Catlin; AG = Alan Galbraith; DG1 = Don Gleason; DG2 = Dave Graves;
MH = Michael Haley; PM = Peter McCrea; CS = Charles Slutzkin; SS = Steve Soper; MT = Marilee Talley;
BT = Bill Trautman; JV = Jim Verhey; SVR = Susanne von Rosenberg; DW1 = Duane Wall; DW2 = Dale Withers

Example Key:
MB TC AG DGl DG2 MH PM CS SS MT BT v SVR DW1 DW2



MEETING SUMMARY
Napa County Groundwater Resources Advisory Committee Meeting

October 25, 2012
Produced by the Center for Collaborative Policy, CSUS

Meeting Synopsis

The Napa County Groundwater Resources Advisory Committee (GRAC) held its eighth meeting
on October 25, 2012. The Committee adopted an updated work plan for 2013, including
solicitation of voluntary groundwater monitoring program participants and groundwater
ordinance updates. Mr. Phil Miller, Napa County Public Works, presented an updated outline
for data management and disclosure. Discussion focused on the associated communication and
outreach materials. The County and Ad Hoc Communication & Education Committee (CEC) will
refine materials based on comments. Guest speaker Mr. Tom Adams, Dickenson Peatman &
Fogarty, presented likely concerns that landowners might have about the monitoring activities
and voluntary monitoring program. This included explaining the necessity of collecting data,
and the potential impact that misuse of data could have on landowners in the future. The
County and Ad Hoc/CEC will incorporate these issues in the revised communication and
outreach materials.

Ms. Vicki Kretsinger Grabert, Luhdorff and Scalmanini Consulting Engineers (LSCE), presented
the updates to the final draft of the Groundwater Monitoring Plan. This included refined
objectives and priorities for groundwater level and quality monitoring, and the location of the
areas of interest (AOls) for monitoring. Mr. Michael Haley, Ad Hoc/CEC, presented the revised
Communication and Education brochure and associated inserts. The Committee emphasized
that the purpose, existing information foundation, and landowner risks should be more clearly
stated, and must be presented concisely and candidly. The Ad-Hoc/CEC added four new
members and will meet in November to address comments and direction provided by the
Committee. The Committee agreed to move its next meeting from December to Thursday,
January 31, 2013, and then resume its regular bi-monthly meeting schedule beginning on
February 28, 2013.

Please see the GRAC’s webpage (www.countyofnapa.org/bos/grac) for copies of the October

25, 2012, presentations and handouts.
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Action Items

1. ALL COMMITTEE MEMBERS to review outreach materials and provide any additional
comments to Patrick Lowe.

2. COUNTY STAFF to consider relationship between groundwater data and CEQA, and follow
up with David Graves and GRAC.

3. COUNTY STAFF to distribute a copy of the timeline graphic.



4. PATRICK LOWE to send email reminder to Committee to provide any remaining feedback on
outreach materials.

5. AD HOC COMMUNICATION COMMITTEE to revise outreach materials based on GRAC
comments.

6. PATRICK LOWE will send an email around with date options for the Ad Hoc Communication
Committee to meet.

1. Call to Order & Roll Call
All members of the Napa County Groundwater Resources Advisory Committee (GRAC) were
in attendance.

2. Welcome & Opening Remarks
Chair Peter McCrea opened the session.

3. Organizational Items

a. Review Meeting Agenda and Process
Chair McCrea and Facilitator Dorian Fougeres reviewed the agenda.

b. Approval of Action Minutes & Meeting Summary
No corrections were suggested to the August 23, 2012 meeting minutes and meeting
summary.

_ The August 23, 2012 meeting minutes and meeting summary were
unanimously approved.

c¢. Review Accomplishments & Adopt Updated Work Plan/Schedule
Mr. Fougeres reviewed the GRA Committee Work Plan, updated for October 25, 2012.
The work plan was also displayed as a timeline graphic.

Several committee members observed that a lot of progress has been made, and
thanked the ad hoc and communication committees for their work.

_ The GRAC unanimously adopted the Work Plan/Schedule as presented.

4. Public Comment
Chair McCrea invited public comments. No public comments were provided.



5. Presentations and Discussion Items

a. Groundwater Monitoring Data

Groundwater Data Management & Disclosure

Phil Miller, Deputy Director/Public Works-Flood, presented the “Data Management and
Disclosure Guidance Document Outline.” The outline was updated from the one sent in
the mail packet, and was provided as a hand-out. The presentation outlined the data
collection, data processing, and data and results publication procedures. This newer
version of the outline was based on the GRAC’s August discussion about confidentiality
and incorporates input received from committee members.

Particular attention was given to two graphics in the presentation. These were the
“Groundwater Data Collection, Management, Use & Reporting” graphic (sheet 9 of the
presentation) and the “Publication of Data Results” graphic (on sheet 14 of the
presentation). On request of the committee the latter graphic was also represented in
tabular format.

Mr. Miller asked for feedback on how to improve the graphics for use when explaining
the process and programs. The newest version of the “sample right of entry” form was
also presented.

QUESTIONS AND DISCUSSION:

e Groundwater Quality. Question: Why is the GRAC collecting groundwater quality
data, where does this come from and why is it in the volunteer program? Answer:
Collecting data on groundwater quality comes from the charge from the Board of
Supervisors, and has been in all drafts of the Groundwater Monitoring Plan (and
previous monitoring program related documents). Whether such data is actually
gathered will depend on the availability of County funds.

0 Charge of the work group. Question: It appears that collecting the
groundwater quality data is already being done by the Department of Health.
So how does measuring that fit in the scope of our work with levels of
groundwater levels? The previous answer was reiterated. (Note: additional
comments are found in agenda item 5.b.)

O Liability issue when County handles pump/well equipment to do testing.
Concern: Groundwater quality testing procedures as outlined entail more
than measuring only the groundwater levels, and may not be necessary.
Well equipment could be also damaged during testing.



Alerting landowner that his specific data has been requested. Question: Can the
County set up a mechanism in which a participant of the programs is alerted when

the public makes a request for his/her data? Answer:

(0]

The County will look into this possibility. Additionally, the information
resides in a confidential database, so the only way someone could access it is
by asking the County and taking legal action. If the County were forced to
disclose the information, all participants would have been notified earlier of
the suit.

Naming of document. Recommend calling the document a “manual”, rather than

“guidance”. The General Plan is the guidance. Answer: This document is not a “how

to” document, which generally a manual is; instead, this is a “what we do”

document involving procedures. The naming can be worked out later.

Outreach materials. A number of comments concerning the graphics and the inserts

were provided. (Note: additional comments are found in agenda item 5.c.)

ACTION ITEM: ALL COMMITTEE MEMBERS to review outreach materials and
provide any additional comments to Patrick Lowe.

General Feedback from Committee concerning graphics and documents:

(0]

Comment: The “Publication of Data & Results” graphic actually shows the
confidentiality of data and results. It does not show “low” to “high”, but
shows “lack of” confidentiality. It shows that there is no confidentiality at all
at the state level. Response: It depends on how you interpret it. Some people
see a “high” risk involved with full disclosure, others don’t see a risk
associated with that. This choice of “high” and “low” was made for this
graphic.

Comment: The graphic “Groundwater Data Collection, Management, Use, &
Reporting” (sheet 9 of the presentation) is particularly useful.

Comment: The Table: “Data Management and Disclosure Procedures” is a
good back-up for the bar chart “Publication of Data Results”.

Comment: The flow chart, “Groundwater Data Collection, Management, Use
& Reporting” graphic, gives the impression that all data is equally
confidential. This graphic would not be accessible to a landowner.

Comment: The text in “Data Management and Disclosure” is helpful.



0 Comment: The graphics and documents seem to be a number of different
version displaying the same information. The “Data Management and
Disclosure Procedures” table most clearly identifies the implications are of
taking part in the programs, although may not be complete.

0 Comment: The materials that go out should be streamlined to display the
effort that this committee is charged with. Materials need to be clear and
simple in the message concerning the voluntary program. In this manner the
interaction with landowners could be more focused on the voluntary
program and the risks involved with this program, rather than on all possible
programs. Peripheral pieces could include information about other programs
such as CASGEM so that landowners know how those programs relate to the
voluntary program. This could also be used at those specific locations where
gaps in the data for CASGEM need to be filled, but otherwise omitted.

e General Feedback from the public: Comment: There are other groundwater
programs that the County and GRAC should be aware of, if programs are going to be
listed in the plan. For example, there is a GRACE (Gravity Recovery and Climate
Exchange) program, which is a partnership between EPA and NOAA. It does
groundwater level monitoring using satellite imagery.

e Relationship between County Groundwater Data and California Environmental
Quality Act (CEQA) Review: Question: The data gathered is going to be used to
prepare a bigger picture of what is going on with groundwater in the county. In what
way could this information be used for a CEQA process for a use permit, for
example, while being confidential enough to protect the concerns of the
landowners? How much of the groundwater information can be disclosed to prove
that the data is reliable without compromising the confidentiality?

e ACTION ITEM: COUNTY STAFF to consider relationship between groundwater data
and CEQA, and follow up with David Graves and GRAC.

What participation means for well owners

Tom Adams, Senior Counsel, DP&F, presented his perspective of the concerns that
landowners may have about groundwater monitoring. His presentation characterized
questions that landowners may have and may want answered. The intent of this
presentation was not to debate the questions, but to better anticipate some of these
concerns in outreach materials.

Mr. Adams raised the following concerns:

6



Is data that is deemed critical truly essential, or does it serve a different
purpose? For example, he noted ongoing debates about instream flow
standards, frost protection, and endangered fish species that involved the state.
Will six groundwater/surface water wells be sufficient to characterize
groundwater in the valley? The nexus between these water levels may not
appear as obvious to the landowners as it does to the County and consultants.
What is the relationship between this monitoring effort and the 2050 Napa
Valley Water Resources Study and its conclusions? Is that a reference point or
driver for this work?

Why does the County feel the need to initiate this program?

What are the potential future risks and impacts for landowners who participate
in the program?

Mr. Adams recommended that the County be clear and honest about possible

consequences of participating in the program.

QUESTIONS AND DISCUSSION:

2050 Napa Valley Water Resources Study.

0 Comment: The results of the 2050 NVWR study were striking and
guestionable, which is why the County is now focusing time and attention on
groundwater measuring and monitoring. The first phase of LSCE’s work, the
consultant, demonstrates that the 2050 NVWR conclusions for 2020 were
inaccurate. The County seeks to clarify where concerns are legitimate.

0 Comment: The shortcomings and need to improve upon the 2050 NVWR
study need to be communicated in outreach efforts.

Outreach materials. (These comments are also relevant for agenda items 5.c.)

0 Comment: We will need to set up an educational component in which we
explain the connection between groundwater and surface water.

0 Comment: The County needs to be clear on why it is making this effort.
= QOur main brochure only includes “what” we’re doing.

= The agricultural sector should be nervous not about the County, but
about the state. The County needs to have sufficient factual
information to respond to what the state proposes about regulations
and to be able to properly represent the agricultural sector in the
county.



0 Comment: The County needs to be careful not to argue either side of the
case in the educational material. The County wants to identify concerns and
provide full disclosure. It would be good if a simple statement can explain
what is proposed.

0 Comment: The County needs to acknowledge the risk that a landowner may
one day lose groundwater. Landowners must be well informed about
whether they want to support this effort.

0 Comment: It appears that the landowners are going to be afraid that they
will be regulated individually. Outreach materials need to acknowledge this
and communicate that policies and regulations are county-wide; they do not
apply to single individuals.

0 Comment: There is a fine line between identifying risks and scaring people
away. The County needs to find a balance between informing people and
encouraging them to participate. The challenge is to fine-tune language and
messaging without misleading people.

e Disclosing confidential information. Mr. Charles Slutzkin gave an example of where
the Resource Conservation District and agricultural community worked together to
respond to a research request without disclosing confidential information.

b. Draft Napa County Groundwater Monitoring Plan (Plan)

Vicki Kretsinger Grabert of Luhdorff and Scalmanini Consulting Engineers (LSCE)
reviewed the updated draft Plan, which included the revisions made based on the
Committee comments and questions from the August 2012 meeting. Significant
revisions included: Section 5 has been streamlined; tables have been clarified; a short
discussion about water “balancing” and water “budgeting” has been included to clarify
why that topic is important (see section 2.3.3.); and a brief statement was included
about how the plan addresses mining and waste water (see section 4.2.2.5). Concerning
water quality, the intent of the plan is not to cover local water quality issues but to look
at broader geographical trends.

Ms. Kretsinger Grabert recapped the objectives and priorities of groundwater level and
groundwater quality monitoring, and the location of the areas of interest (AOls) for
monitoring. The draft also addresses how to implement the Plan and what information
can be gathered from the data. This data will serve as a “snap shot indicator” of
groundwater levels, as well as input for analysis of the trends in the Groundwater
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Balance that take place from season to season, from year to year and over a longer

period of time. The data will help understand the response of the groundwater system

to climate and other factors, including level fluctuations at the water table and also

water level responses deeper in the aquifer system.

QUESTIONS AND DISCUSSION:

Surface water and Groundwater Quality.

O Question: There is a perception that the surface water/groundwater interaction

is a county-wide phenomenon that is not relevant to a particular parcel or well.
Answer: It can be viewed from the county scale, which is the driving interest of
being better informed about the actual physical conditions and knowing how
those water levels are connected or not. The monitoring program could tie
surface water with groundwater and could help show where in the area such
interactions do or do not exist. In that manner we can make sure that we do not
jump to the “wrong” conclusions about certain trends that are observed in wells.

For clarity, landowners will not be asked to participate and volunteer
their wells for this portion of the monitoring program. These wells will be ones
located on public property. Regardless, the County will still need to make
mention of these wells in the communication documents.

Depth of Surface Water/Groundwater wells.

O Question: How deep are the Surface/Groundwater wells going to be? Answer: At

a single borehole (site) there will be two shallow wells that will be separated by a
seal so that there is no connection between the two wells through the gravel
envelope. The relatively deeper one will be up to about 60 feet deep.

Comment: It was mentioned that the data from the those wells would be
collected more frequently than daily in order to understand seasonal change, the
degree of that change per season, and to be able to relate that to what is going
on deeper in the aquifer system. It appears that the resulting information would
be a local conclusion, so what is the degree of confidence for the larger area?
Response: The wells are spread through the valley floor. The new data will be
coupled with what is known about the geology of the subsurface, and with the
data from the 81 current sites, in order to generalize from those wells. In January
2013 LSCE hopes to have a presentation about the complexity of the
hydrogeology in the valley.



Groundwater Level Monitoring

0 Comment: The tables that are in the Plan (sheets 8, 12 and 13 of the

presentation) summarize why there is a need for monitoring in a sub-area, what
the objectives are, what is known about the overall condition, trends, etc.

Comment: The 18 areas of interest (AlOs) are located in the relatively higher
priority areas. County-wide, however, there are more areas where there is not a
lot of data and also not a lot of groundwater development. Yet if there is interest
from the public to volunteer their wells and they have the drillers report for their
well, then those wells could be considered for inclusion if it also happens to be in
an area where there is that additional data interest.

Groundwater Quality Data

0 Comment: Through the monitoring program it would be possible to achieve a

baseline of what is naturally occurring. It could be of interest for the public to
know what minerals and metals already occur in their water naturally, based on
the gathered monitoring data.

Comment: It was recently learned that USGS had been doing some groundwater
guality sampling in Napa and Sonoma Counties. The County is trying to learn
more about the wells where testing was done, to the extent possible under
confidentially clauses, because those landowners have already shown interest
and may be beneficial for our program as well. It would be beneficial to identify
the connection between those wells and what the County is doing.

Question: What would the costs be of analyzing a sample of the water from
those wells? Does that mean that when a landowner indicates they want a free
water sample test, that the County pays for that? Answer: The costs are quite
high. If there is sampling interest the County will have to evaluate whether the
full suite of metals and minerals need to be tested, which depends on location,
and to determine what the potential is of dovetailing that sampling with other
programs. For example, DWR had indicated earlier that they may have funds for
sampling.

Mr. Steve Lederer, Director, Public Works Department: To answer the earlier
guestion about how groundwater quality monitoring fits in the committee scope
of looking at groundwater levels; it is in the Resolution stating:

“WHEREAS, Action Item CON WR-8 further requires the County to
use monitoring data ‘to determine baseline water quality
conditions, track groundwater levels, and identify where

10



problems may exist” and work collaboratively with property
owners and other stakeholders where there is a demonstrated
need for actions to address groundwater problems;”

o Question: There is already a lot of data on groundwater quality, from when the
wells are drilled and from all the other programs. Why would the County then
make it possible for landowners to get their quality tested and to spend money
on testing the quality? Answer: Just because there is a possibility for landowners
to indicate that they would want water quality testing, does not necessarily
mean that it will be tested. Testing may take place depending on whether the
well is located is an area in which the County would be willing to have a sample
tested. Secondly, some changes have been observed in the water quality of the
wells in the county. It would therefore be worthwhile to measure the water
quality trends.

e Drillers’ reports: Comment: In sheet 23 a table is shown that indicates the number
of “unlocated wells.” A number of wells were “located” for geological purposes.
These “unlocated” wells are situated in or near the areas of interest and are wells
for which the County has drillers’ reports. They are not part of the program right
now because the County hasn’t started the outreach yet. The County will need to
determine whether these unlocated wells could be potential outreach opportunity
based on drillers’ reports and historical information and current information.

e Suggestions for additions to Plan:

0 Comment: Section 6 should be expanded upon. A number of suggestions for
additions and changes are:

= include a data report, such as a water management report, that is sent
out;

= include recommendations, particularly in reference to the monitoring
network in the Plan;

®= make a connection and share information with other plans, for example
by including a section on “County/Regional wide reporting.” In the goals
the plan states that the County will work together with the cities, the
Urban Water Management Plan, Integrated Regional Water Management
Plans, Basin Plans, etc. In its reporting the County could characterize the
conditions of groundwater levels and quality and communicate our
information with these other programs/stakeholders;

= in 6.3 make clear that reporting on “county-wide groundwater

11



conditions” means reporting on groundwater levels and quality;

include a progress report. Since the County is talking about
recommended additions to the program network, in the subsequent
years a progress report could help keep track of the recommendations
that have been made.

Sub area specific information. Question: What was the specific objective of the

Area of Interest in Pope Valley? Answer: There wasn’t a high priority to include Pope

Valley, but it became an area of interest because of DWR’s CASGEM interest in that

area.

Comment: For outreach purposes there are three places in the Plan document that

contain information about the objectives of monitoring:

Communication and educational materials.

0 Rather than communicating that information is going to be shared with “other

bureaucrats,” the County should make clear what the actual outputs of the

process are going to be. This should include:

What we are going to do;
The level of detail of information that will be shared;

For whom our information will become available, and what they will/can
do with it;

What has happened over the years, i.e., trends;
Indication of whether or not we should be concerned, and why; and

What will happen when data shows results of concern.

0 Comment from the public: The public is interested in the indicators -- particular

numbers for a particular measure -- not all the specific well data. Similarly, at the

moment a lot of groups and communities -- surface water or groundwater

related -- in the county are going to establish their sustainability objectives and

indicators.

0 Comment: The County is trying to establish “baselines and trends”, which are

related to indicators. It needs to be made clear what a baseline or a trend is.

0 Request to Committee: Please give all scribbled comments to staff (i.e. - Hillary

Gitelman or Patrick Lowe via email).

12



e ACTION ITEM (REPEATED): ALL COMMITTEE MEMBERS to review outreach materials
and provide any additional comments to Patrick Lowe.

e ACTION ITEM: COUNTY STAFF to distribute a copy of the timeline graphic.

COMMITTEE BREAK
None; Committee members took breaks individually, as needed.

c¢. Review of Communication & Education Voluntary Groundwater Level
Monitoring Informational Brochure and Outreach Materials.

Mr. Michael Haley (and other members of the Ad-Hoc Committee), Ms. Deborah Elliott
(Water Resources Specialist, Napa County) and Mr. Patrick Lowe (Natural Resources
Conservation Manager, Napa County) presented the Communication and Education
brochure and additional handouts/inserts for use with the brochure. These included the
Proposed Groundwater Monitoring Areas of Interest (18), Data Management &
Disclosure, Frequently Asked Questions (FAQs), and other summary/outreach
information. All materials incorporated comments and direction received to date from
the Committee.

A number of these documents were already discussed earlier in the meeting. Rather
than wordsmithing, Committee members were asked to provide general feedback,
which the Ad Hoc Committee would then consider when revising the documents. Any
feedback provided after the meeting was asked to be sent to Patrick Lowe for sharing
with the Ad Hoc Committee.

e ACTION ITEM: PATRICK LOWE to send email reminder to Committee to provide any
remaining feedback on outreach materials.

e ACTION ITEM: AD HOC COMMUNICATION COMMITTEE to revise outreach materials
based on GRAC comments.

QUESTIONS AND DISCUSSION:

The following comments and suggestions were given during this agenda item. (Note
that additional suggestions and comments were given earlier during agenda items 5.a
and 5.b.)

e General Comments:

0 It should be made clear which materials are to be used as reference for GRAC
members during specific outreach activities, and which materials are to be used
for communication with the general public.

13



(0]

The brochure should be brief yet informative, and all extra and more detailed
information placed in inserts or other documents.

e Comments concerning the brochure:

(0}

(0}

The brochure has been greatly improved upon.

The brochure still needs to revised to be simpler, less repetitive, and not
misleading. It should become the “talking piece” and help explain what the
County is trying to accomplish.

The brochure is missing the overall purpose of the monitoring program.

= |t needs to start out with the context -- what is the County doing? why is
the County doing it? -- and then follow with what the County already
knows.

= The brochure misses the point that the County needs information to
respond to state regulations.

= The brochure does not clearly acknowledge and respond to likely
landowner questions and concerns.

e Comments concerning inserts:

(0}

The inserts should help during the outreach and include various information
depending on specific outreach goals.

A full discussion of confidentiality may not be necessary in the main brochure,
and could instead be included as an insert.

There is still a little confusion about what the confidentially actually is.

The inserts need to be adjusted to make clear whether it is specific for outreach
purposes or for general purposes.

Details that are still on the inserts now need to be removed where applicable,
such as the numbers and details on the map on the “Proposed Groundwater
Monitoring Areas of Interest” insert.

The insert “Questions Asked” was provided to Bill Trautman for use in the fall
newsletter for Silverado Property Owners Association.

e More specific comments:

(0}

On page 2 of the brochure in the last paragraph (“Groundwater and its
importance in Napa County”), the list “agricultural, commercial and residential
water demands” should also include “environmental water demands.”
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0 The risk topic needs to be addressed specifically. The County needs to make sure
that the information in the brochures and inserts helps the public feel secure.

0 The original Report from Luhdorff and Scalmanini Consulting Engineers (LSCE),
for example, has a lot of good and positive information in it, which the County
should stress as well.

= The original report or its conclusions should be mentioned somewhere in
the outreach documents. It is the baseline for the County’s program.

AGREEMENT: Mr. Peter McCrea, Ms. Susanne von Rosenberg, Ms. Michelle Benvenuto, and
Mr. Tucker Catlin will join the Ad Hoc Communication Committee and help to incorporate the
comments and suggestions of GRAC members from today’s meeting and written feedback
provided subsequently to the County.

ACTION ITEM: PATRICK LOWE will send an email around with date options for the Ad Hoc
Communication Committee to meet.

6. Other Business
No other business needed to be attended to.

7. Announcements

a. Upcoming Events or Items of Interest from the Committee and Staff
e An update on the Committee’s progress and the start of outreach will be provided to
the County Board of Supervisors at a February 2013 meeting.
e Ajoint GRAC-Watershed Information Center and Conservancy will be held in July
2013. Volunteer outreach should be completed by that time.

8. Future Agenda Items
A final draft Groundwater Monitoring Plan will be reviewed in the January meeting, as will
the outreach information. The Committee will decide whether the Plan can be adopted at
that time. At the January meeting, the Committee will also discuss how to divide the
outreach labor so that the outreach process can start in February.
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9. Adjournment to the Next Meeting
Meeting Cancelled: Thursday, December 13, 2012 — 2:00 p.m. to 5:00 p.m.
Special Meeting: Thursday, January 31, 2013 —2:00 p.m. to 5:00 p.m.
Regular Meeting: Thursday, February 28, 2013 — 2:00 p.m. to 5:00 p.m.

All meetings will be held at the Agricultural Commissioner’s Office/UCCE Conference
Room, 1710 Soscol Avenue, in Napa.

Attendees

Groundwater Advisory Committee Members

1. Michelle Benvenuto 9. Steve Soper

2. Tucker Catlin 10. Marilee Talley

3. Alan Galbraith 11. William Trautman

4. Donald Gleason 12. James Verhey

5. David Graves 13. Susanne von Rosenberg
6. Michael Haley 14. Duane Wall

7. Peter McCrea 15. Dale Withers

8. Charles Slutzkin

Public Attendees
16. Warren Flint 17. Nancy Gressinger

Guest Presenters
18. Tom Adams, Senior Counsel/DP&F

County Staff Members and Consultant Attendees

19. Deborah Elliott 25. Patrick Lowe

20. Dorian Fougeres, CCP 26. Phil Miller

21. Hillary Gitelman 27. Greg Morgan

22. Vicki Kretsinger Grabert, LSCE 28. Jeff Sharp

23. Steve Lederer 29. Martine Schmidt-Poolman, CCP
24. Daisy Lee 30. Rick Thomasser
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Groundwater
Resources
Advisory
Committee

Napa County
Groundwater Resources
Advisery Committee

e —— e N
g g

Michelle Benvenuto

Tucker Catlin
Alan Galbraith
Donald Gleason

David Graves The GRAC members were appointed by

the Napa County Board of Supervisors
to assist County staff and technical con-
sultants with recommendations regard-
ing: (&) Synthesis of existing information
and identification of critical data needs;
(b) Development and implementation of
an ongoing non-regulatory groundwater
monitoring program; (c) Development of
revised well pump test protocols and re-
lated revisions to the County’s ground-

water ordinance; (d) Conceptualization
of hydrogeologic conditions in various ar-
eas of the County and an assessment of
groundwater resources as data becomes
available; (e) Development of groundwa-
ter sustainability objectives that can be
achieved through voluntary means and
incentives; and (f) Building community
support for these activities and next
steps. The GRAC works collaboratively
to fulfill its charge.

Michael Haley
Peter McCrea
Charles Slutzkin
Steve Soper
Marilee Talley
William Trautman

James Verhey

Who We Are

Susanne von Rosenberg
_AK

:EOUFNTY
Duane Wall

Dale Withers

GRAC Meetings

Meetings are held bi-monthly on the fourth
Thursday of each month at 2:00pm at the
Napa County Agriculture Commissioner's
Office/UC Cooperative Extension located
at 1710 Soscol Avenue, Suite 3, Napa CA.

Map of Groundwater
Subareas in Napa County

YOLO
COUNTY

Napa Valley Floor
Calistoga

GRAC Contact Information
804 First Street Napa, CA 94559-2623
Telephone 707-259-8600

Napa Valley Floor .
St. Helena

Patrick Lowe

Natural Resources Conservation
Program Manager

Department of Public Works SONOMA
Patrick.Lowe@countyofnapa.org ) ape vty Fioar
Or Yountville
Phil Miller

Deputy Director

Flood Control & Water Resources
Department of Public Works
Phillip.Miller@countyofnapa.org

Napa Valley Floor Napa Valley Floor
MST

SOLANO
COUNTY

Legend

:_-_-_' Subarea Boundary
4@4&““&5“\ The County thanks the California [ county Boundary
i 2 Department of Water Resources for F— ; ’NX \
{  their support and funding of the GRAC

meeting facilitator.
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Jur Groundwater Re
In Napa County

A Tradition of Stewardship
A Commitment to Service

onitoring for Sustainab

Groundwater and Its Importance in Napa County

Groundwater is water below ground which is contained in formations known as aquifers, that supply significant
quantities of water to wells and springs. Groundwater is a vital source of water supply in Napa County.
Many residents, businesses and agriculturalists rely on groundwater, as do native fish, wildlife and natural
habitats. These water demands make it essential that we:

o Preserve the quality and availability of local and imported water supplies;

e Sustain groundwater supplies and meet water needs during drought conditions;

e Anticipate and avoid potential environmental effects due to groundwater use; and

e Anticipate and avoid potential changes in long-term groundwater availability and quality.

What we know

Napa County and other public agencies have been monitoring our groundwater
resources since the mid 1900’s. Based on studies by the County’s consultant, LSCE*
and MBK Engineers, the County continues to work on current efforts to:
e Expand voluntary groundwater monitoring in key locations to provide better
data and fill data gaps.

¢ Develop better groundwater data collection procedures.
e Report on annual groundwater conditions and trends.

o Estimate the rates of aquifer replenishment and study groundwater and @
surface water interaction.

feet). The northern Milliken-Sarco-Tulocay
(MST) subarea showed declining levels in
the 1960-70s, but have stabilized over the
last 30 years. The central MST sub-area
exhibits general long-term declines, with
increasing declines since 1990. The
southern MST subarea is historically
stable with shallow groundwater depth.
Groundwater Quality:

Less data is available for groundwater
quality; however, overall quality is good
except in very select areas in the most
northern and southern parts of the County. §§

What Are We Trying to Learn?

¢ How does groundwater move through our aquifer system?
o What is the overall status of the groundwater aquifers within the County?
e What are the amounts of loss and replenishment to creeks, rivers and aquifers?

*LSCE: Luhdorff & Scalmanini
Consulting Engineers.

Groundwater Subareas:

To help better our understanding of
groundwater conditions within Napa
County, seventeen groundwater sub-
areas have been delineated, five of which
are located on the floor of the Napa Valley
(see map/back cover).

Groundwater Levels:

In general, groundwater levels along the
floor of the Napa Valley sub-area have
shown stable long-term trends and a
shallow depth to groundwater level(10-30

http://www.countyofnapa.org/bos/qgrac/
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untary G roundwater Proposed Monitoring Well Areas of Interest

Where is additional groundwater level data
rogram

needed?
Overview

Priority water level monitoring Areas of Interest
(AOI) have been determined (see map at left).

Will someone curtail my use if | participate?
No. The Voluntary Groundwater Level Monitoring
Program is a non-regulatory, voluntary program
that measures the depth to groundwater (level
only). Groundwater use is not being measured or
monitored as part of this program.

The Voluntary Groundwater Level Monitoring Program measures groundwater elevation twice per year
(spring and fall). These measurements improve the understanding of groundwater for the owner and the County.
A comprehensive network of privately owned volunteer wells, along with publically owned wells, provide a greater
understanding of Napa County aquifers. The program will be strengthened by expanding the voluntary well net-
work to areas where data is lacking or nonexistent.

What Participation Means for Well Owners Will my well information be kept confidential?

Napa County will make every effort to maintain the
confidentiality of a well owner’s information. How-
ever, such information could be accessed through
a public records request. In such a case, the
county would notify the well owner.

A well owner who decides to participate in the voluntary groundwater level monitoring
program will:

e Receive accurate groundwater level readings twice per year (spring and fall);
e See seasonal and long-term groundwater level trends for their well;

. . . . o How long is the voluntary groundwater level
o Receive water quality data for their well (if testing is agreed to and conducted); and g yd

monitoring program going to last?

The monitoring program will last as long as fund-
ing is available. Well owners may leave the pro-
gram at anytime.

e Receive notification if anyone submits a public records request for information.

Who is eligible to participate?

If your well is within a priority sub-basin and well
construction information is available, your well
may be eligible to participate in the program.

5 Proposed Monitoring Well Areas of Interest
= Napa River
CZMunicipal Boundaries

[JSubarea Boundary
—— '\ Ty How will the collected information be used?
S ilos N "‘"“‘1{’;’“ The information will be used to monitor and track

groundwater levels to help the County: understand
relationships between surface water and ground-
water; maintain a centralized data management
Groundwater well system; and improve the accuracy and reliability
of relevant water resource models.

Where can | find additional information?
For more information about the Voluntary Ground-

water Level Monitoring Program, and a glossary of
terminology, please visit the GRAC website:
www.countyofnapa.org/bos/grac.

Groundwater level monitoring
by property owner

Photo: Jéff Tangen
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ty’s Voluntary Grc

| Monitoring Prog

A Tradition of Stewardship
A Commitment to Service

Frequently Asked Questions for Well Owners

What is the Voluntary Groundwater Level Monitoring Program and why is it important?

The Voluntary Groundwater Level Monitoring Program provides the opportunity to measure the depth to
groundwater in wells throughout the County twice per year, to improve understanding of groundwater in
the County. The network of privately owned volunteer wells augments County data from publicly moni-
tored wells. Monitoring groundwater elevation helps assess the overall status of Napa County aquifers.

What is required to participate?

Participating well owners must sign an agreement allowing 1) the release of depth to groundwater data
and 2) access to the property, allowing Napa County Department of Public Works or its contractor to ac-
cess the well to measure the groundwater elevations twice per year (in the spring and fall).

How will the collected information be used?
The information will be used to monitor and track groundwater levels; understand the relationship be-

tween surface water and groundwater; maintain a central database of monitoring results; and improve the
accuracy and reliability of relevant water resource models.

What does participation mean to well owners?
Volunteers will: 1) receive accurate groundwater level readings twice per year (spring and fall); 2) be able
to see seasonal and long-term groundwater level trends of their well; 3) receive water quality data if testing
is agreed to and conducted; and 4) gain improved understanding of our groundwater resources commu-
nity-wide.

Who collects the well measurements.and how often are measurements taken?

Groundwater measurements are taken by the Napa County Department of Public Works or its contractor.
Measurements generally take place twice per year in (in the spring and fall).

Will the County measure how much water I use?

No. The amount of groundwater used is not measured. The only measurement taken is the depth to
groundwater in the well (water level). If water quality testing is available and agreed to, a sample of well
water will be collected and sent to an independent testing laboratory for analysis.

Will someone try to curtail my groundwater use if I participate in the program?

No. The Voluntary Groundwater Level Monitoring Program is a non-regulatory, volunteer program that
only measures the groundwater elevation/level (and quality if available and agreed to) in volunteer wells.
Groundwater use is not being measured or monitored as part of this program.

Is well level data confidential?

The County will make every effort to keep data confidential; however, the County cannot guarantee that
data provided will be kept confidential if a public records request is filed (California Water Code §13751,
§13752 prohibits distributing well completion reports to anyone but the landowner, his or her designee, or
a government agency without the owner's permission) If information is requested through a County Public
records request, the County will notify the well owner.

http://www.countyofnapa.org/bos/qgrac/
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y’s Voluntary G
Monitoring Pro

There are three levels in the Napa County’s groundwater data management and disclosure procedures. Well own-
ers participating in the Napa County voluntary groundwater monitoring program may opt in to the other programs
if desired.

1) Napa County Program

Groundwater level measurements are collected twice a year (spring and fall) and reported to the well owner.

Well construction details, well location, reference and ground surface elevations and water elevation data will
NOT be made available to the public. The water elevation data will used internally by the County to gain an
understanding of general groundwater level fluctuations across the basin.

Groundwater quality testing (if applicable) is conducted twice a year (spring and fall) and reported to the well
owner.

The County will make every effort to keep data confidential; however, the County cannot guarantee that data
provided will be kept confidential if a public records request is filed (California Water Code §13751, §13752
prohibits distributing well completion reports to anyoneé but the landowner, his or her designee, or a govern-
ment agency without the owner's permission) If information.is requested through a County Public records re-
quest, the County will notify the well owner.

2) California Water Data Library

Groundwater level measurements are collected twice a year (spring and fall) and reported to the well owner.

Well location information (coordinates), the well type (i.e., domestic, monitoring, irrigation, etc.), reference and
ground surface elevation, water elevation data and historic water level measurements will be made available
to the public via websites (State and County) or through other means. This data is currently available on the
Water Data Library website (http://www.water.ca.gov/waterdatalibrary/) for many of the County’s monitoring
wells.

All information other than well completion reports (California Water Code §13751, §13752 prohibits distribut-
ing well completion reports to anyone but the landowner, his or her designee, or a government agency without
the owner's permission) provided to the California Water Data Library should be assumed to be available to
the public.

3) California Statewide Groundwater Elevation Monitoring Program (CASGEM)

Groundwater level measurements are collected twice a year (spring and fall) and reported to the well owner.

Well construction detail (including: completion type, total depth, construction data, screen intervals (if avail-
able), if a well completion report available (y/n), report # (if available), well location, reference and ground sur-
face elevation, and water elevation data will be made available to the public via websites (State and County) or
through other means. Data is available on the CASGEM website at http://www.water.ca.gov/groundwater/

casgem/.
All information other than well completion reports (California Water Code §13751, §13752 prohibits distribut-

ing well completion reports to anyone but the landowner, his or her designee, or a government agency without
the owner's permission) provided to CASGEM should be assumed to be available to the public.

http://www.countyofnapa.org/bos/grac/
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Data Management and Disclosure Procedures

Monitoring Low Level of Intermediate Level of ) ] Groundwater ] o
. ) ] High Level of Disclosure ) ) Data Confidentiality
Activity Disclosure Disclosure Quality Testing
e Groundwater Well construction | Well location Well construction detail, | Groundwater The County will make every
level detail, location, information, well type completion type, total quality testing effort to keep the data
measurements ground surface (i.e. domestic, depth, construction data, | (if applicable) confidential, however the

collected twice
annually in April
and October and
reported to the
well owner.

e For those sites

elevation, and
water elevation
data NOT made
available to the
public. Data

collected will be

monitoring, irrigation,
etc.), ground surface
elevation, water elevation
and historic water level
measurements made

available to the public via

screen intervals (if
available), if a well
completion report is
available (y/n), report #
(if available), well

location, ground surface

conducted twice
annually in
April and
October and
reported to the

well owner.

County cannot guarantee that

data provided sill-can be
kept confidential if a public

records request is filed ina

eourtoftaw-(California Water

Code §13751, §13752

Program that also measure | used internally internet websites (State elevation, and water prohibits distributing well
Elements water quality, by the County to | and/or County) or elevation data made completion reports to anyone
samples will be understand through other means. available to the public but the landowner, his or her
taken, concurrent | general Data currently available | via internet websites designee, or a government
with water level groundwater on the DWR Water Datae | (State and/or County) or agency without the owner's
measurements. level fluctuations | Library (WDL) website: through other means. permission). If information is
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Proposed Groundwater Monitoring Areas of Interest

The Napa County Groundwater Monitoring Plan, recom-
mends 18 Areas of Interest (AOI) for additional groundwater
monitoring to better understand groundwater resources in
Napa County. The AQOIs are located in 9 of the 17 County Su-
bareas. In each of the AOIs, at least one well is desired for both

groundwater level and groundwater quality monitoring.

Napa County is currently looking for volunteer wells to moni-
tor groundwater elevations in the area between Oakville
Grade and Yount Mill Roead, near Highway 29.

The red squares on the map indicate wells that are potential
candidates for the voluntary groundwater monitoring pro-
gram. Minimum criteria for a well selected for inclusion in the
monitoring program include: a driller’s report that shows the
depth and screened interval(s) of the well; access at the well-
head that accommodates equipment for measuring water lev-
els; and a location near the wellhead for the collection of
groundwater quality samples (or owner’s permission to install

a valve/tap).

http://www.countyofnapa.org/bos/grac/
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GRAC Ad Hoc Communication & Education Committee (CEC)
Meeting Summary - November 29, 2012
Flood District Office, 804 First St, Napa

Attendees

Ad-Hoc Committee Members

1. Michael Haley 5. Susanne von Rosenberg
2. Jim Verhey 6. Tucker Catlin
3. Don Gleason 7. Michelle Benvenuto (absent)

4, Peter McCrea

County Staff Members
1. Patrick Lowe 4. Hillary Gitelman
2. Deborah Elliott 5. Greg Morgan

3. Jeff Sharp

Summary

The GRAC Ad Hoc Communication and Education Committee met with County staff on Thursday,
November 29, 2012. The purpose of the meeting was to review the brochure and inserts and discuss
any additional changes that might improve the materials, incorporate recommended changes into a final
draft and bring back to the GRAC for their consideration at the January 31, 2013 meeting.

Staff provided the current draft of the brochure and inserts, which already incorporated some of the
Committee suggested edits from the GRAC’s October 25, 2012 meeting, along with additional Ad Hoc
Committee recommendations received since the meeting. Staff also provided handouts of the Ad Hoc
Committee suggested edits received from Jim Verhey, Susanne von Rosenberg, and Tucker Catlin.

After some general discussion, focus then turned to the brochure with the following additional changes
to the brochure recommended:

Page 1/Cover:

e Remove the first paragraph titled “Why Study Groundwater?” in its entirety.
e Move the paragraph titled “Groundwater and its Importance in Napa County” from Page 2 to
Page 1 with the following edits:
0 Add “...as do native fish” to the end of the second sentence. Remove the fourth and
fifth sentences and replace with “These water demands make it essential to: ...”
0 Change the second bullet point to read “Sustaining groundwater supplies and recharge.’
0 Add “Anticipate and avoid” to the beginning of the third and fourth bullet points and
possibly combine the two bullet points into one.
e Under “Groundwater Quality,” change “Less is known...” to “Less data is available...” and add
“Quality appears to be good.”
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Move “What we don’t know” and “Current Efforts in Napa County” to the second page with the
following edits:
0 Change the title “What we don’t know” to “What are we trying to learn.”
0 Change the third bullet point under “What are we trying to learn” to “What are the
amounts needed to replenish the aquifers and the amounts of loss” and replace
“recharge” with reference to aquifers wherever appropriate.

Page 2 (Overview):

Expand upon first sentence.

Add another bullet under “Current Efforts in Napa County” that mentions the current studies or
add “...based on ongoing studies” at the end of the first sentence.

Reference that the new monitoring program is a continuation of current efforts.

Page 3 (Answers to Questions):

Check that language used here is consistent with any changes made to other sections.

Page 4/Back cover:

Add a reference to the bottom thanking DWR for their funding to help implement Napa County’s
Groundwater Monitoring Program.

The Ad Hoc Committee then reviewed the inserts, along with the written comments provided from Ad

Hoc Committee members and concurred with incorporating comments provided by Susanne von

Rosenberg, as well as the following:

Do not include the charts titled “Publication of Data and Results” and “Groundwater Data
Collection, Management, Use, & Reporting” in the outreach materials.

Data Management and Disclosure:

Change the title of Item 2 to read “California Water Data Library.”
Reference the Data Management and Disclosure Procedures table (to be placed on the opposite
page) where confidentiality is mentioned.

Proposed Groundwater Monitoring Areas of Interest:

Note that the smaller areas of interest map will not show well locations for the public version.

FAQs:

Check that language used here is consistent with any changes made to other sections.

The Ad Hoc Committee requested that staff make the changes as discussed and agreed upon and that
Michael Haley, as Ad Hoc Committee Chair, provide a review of the updated draft before bringing the
final draft Brochure and inserts back to the GRAC at the January 31, 2013 meeting.

With no further business or discussion, the meeting was adjourned.

(Note: Mr. Haley reviewed the updated drafts and made final clean-up edits on December 13, 2012.)
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EXECUTIVE SUMMARY

Groundwater and surface water are highly important natural resources in Napa County. Long-
term, systematic monitoring programs are essential to provide data that allow for improved
evaluation of water resources conditions and to facilitate effective water resources planning. In
2009, Napa County embarked on a countywide project referred to as the “Comprehensive
Groundwater Monitoring Program, Data Review, and Policy Recommendations for Napa
County’s Groundwater Resources” (Comprehensive Groundwater Monitoring Program), to meet
identified action items in the 2008 General Plan update. The program emphasizes developing a
sound understanding of groundwater conditions and implementing an expanded groundwater
monitoring and data management program as a foundation for future coordinated, integrated
water resources planning and dissemination of water resources information.

The purpose of this Napa County Groundwater Monitoring Plan 2012 (Plan) is to formalize and
augment current groundwater monitoring efforts [levels and quality] to better understand the
groundwater resources of Napa County, aid in making the County eligible for public funds
administered by the California Department of Water Resources (DWR), and regularly evaluate
trends to identify changes in levels and /or quality and factors related to those changes that
warrant further examination to ensure sustainable water resources. The Plan is considered a
living document that will be updated based upon the data collected and County/community
needs. It is envisioned that groundwater conditions and recommended modifications to the
countywide groundwater monitoring program would be reported triennially or as needed.

Recent studies by Napa County have found that there are many areas in the county where further
efforts to establish or refine groundwater monitoring, using existing or new monitoring facilities,
will improve the understanding of groundwater resource conditions and availability. This Plan
summarizes groundwater monitoring priorities and recommendations for addressing these
priorities. This Plan also summarizes the overarching groundwater level and quality monitoring
objectives defined by the County and the Groundwater Resources Advisory Committee (GRAC).

Existing groundwater level and quality monitoring sites are described and recommendations are
made for additional monitoring locations of interest to fill data gaps. As additional monitoring
sites are considered, or existing monitoring facilities are further evaluated, the groundwater level
and quality monitoring objectives will be used to evaluate the suitability of the existing or
proposed facilities to ensure that the data being (or planned to be) collected can address these
objectives.

The recommended monitoring sites can be addressed in several ways, including:

1) Investigating the potential to restart monitoring where historical records are available
but monitoring was discontinued,

2) identifying existing wells of suitable construction that might be volunteered for
inclusion through County and GRAC education and outreach efforts (this may include
wells that are already being monitored for groundwater quality); and

3) Constructing new dedicated monitoring wells if suitable existing wells either do not
exist in the area of interest or are otherwise not available.

LUHDORFF & SCALMANINI, CONSULTING ENGINEERS 1
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This Plan includes recommendations for 18 areas of interest for focused education and outreach
efforts to identify existing wells suitable for meeting the monitoring objectives. Additionally, this
Plan describes six groundwater monitoring sites located along the main Napa Valley Floor from
the City of Napa north to St. Helena adjacent to the Napa River system. These recommended
sites would provide the necessary information to further characterize in greater detail the
interrelationship between groundwater and surface water resources.

LUHDORFF & SCALMANINI, CONSULTING ENGINEERS 2
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As part of this investigation, a series of eight cross valley geologic sections were constructed
utilizing water well drillers’ reports extending up to 2011 (Figure 2-3). Cross-section locations
were chosen based on perceived geologic relationships and the availability of sufficient well
control. About -tetal-6f1;0871,300 water well drillers’ reports were reviewed and located on
topographic base maps; 19181 of these were selected for use in the cross sections. Geologic
correlations seen on the cross-sections were then extended between sections by available well
control and surficial geologic maps. From the geologic cross-sections and correlations of other
water well drillers’ reports, the Quaternary alluvium was separated from underlying units, and an
isopach (contours of equal thickness) map was constructed.

The alluvium is divided into three facies on the map based on lithologic character. From the area
just north of the City of Napa and southward, the alluvium is characterized as the basin fill facies
consisting of thin sand and gravels with some thicker channel deposits interbedded with thicker
beds of silt and clays of floodplain, marshland and possibly, estuary deposits in the Suscol area.
This area is not well defined because of lack of well control. North of this area, the Napa Valley
alluvium is subdivided into two facies: the fluvial facies and the alluvial plain facies. A narrow
band of the fluvial facies consists of thick-bedded sand and gravel channels with interbedded
floodplain silts and clays. The total thickness is up to 300 feet near Yountville and thins
southward. The fluvial facies remains thick (up to 200 feet) northward to near Rutherford, and
then thins to a thickness of 100 feet or less near the St. Helena area. The area between
Rutherford and Oak Knoll Avenue is where the highest well yields are reported. Outside of the
fluvial facies towards the valley sides occur the alluvial plain facies of thin sand and gravel beds
of tributary streams interbedded with thicker, alluvial fan flood-flow sandy gravelly clays. These
deposits appear to thin from a thickness of over 100 feet near the fluvial facies, with which they
interfinger, to zero thickness near the valley sides. The alluvial plain facies deposits appear to be
modest to low water yielding in pre-1970 wells, but more recently constructed wells extend into
deeper units.

Beneath the alluvium is a complex sequence of Tertiary sedimentary deposits (Huichica
Formation) and igneous deposits of the Sonoma Volcanics. These units are strongly deformed
by folding and faulting and have complex stratigraphic relationships. From the geologic cross-
sections, lateral correlations, and surficial map relationships, a structure contour map (elevations)
of the top of these units and the subcrop® pattern were developed (LSCE and MBK Engineers,
2013 in progress). From north of the City of Napa and southward, these deposits are dominated
by fine-grained basin fill with few sand and gravels of floodplain, estuary origin. North towards
Yountville, sedimentary deposits of the Huichica Formation appear to overlie Sonoma Volcanics
andesites and tuffs. Sonoma Volcanics and the older Mesozoic Great Valley sequence are
exposed in a structural uplift area in the small hills in the Yountville area.

Further north, a Sonoma Volcanics andesite flow breccia appears to transition into a sedimentary
conglomerate along the center of the valley. This unit is encountered in deep, high yielding
wells also completed in the overlying alluvium fluvial facies, but it is not clear if this unit also is
high yielding. Overlying the conglomerate/breccia on the east is the sedimentary Huichica
Formation of sandstones and mudstones (?). To the west of the unit occur older Sonoma
Volcanics andesites, tuffs in the south, and younger (?) Sonoma Volcanics tuffs interbedded with
Huichica Formation (?) sedimentary deposits of sand and gravels and clays. All of the Tertiary

! Occurrence of strata in contact with the undersurface of a stratigraphic unit, which in this case includes the strata
beneath the alluvium.
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units beneath the Napa Valley Floor appear to be low to moderately water yielding with poor
aquifer characteristics.

Linking Well Construction Information to Groundwater Monitoring Data

As part of the updated hydrogeologic characterization, existing monitoring well construction data
from all available public sources were reviewed to determine the distribution of aquifer-specific
monitoring data in Napa Valley. This effort addresses recommendations of the Comprehensive
Groundwater Management Program to identify and fill data gaps that will allow for analysis of
groundwater occurrence and flow as a more robust understanding of the extent of groundwater
resources in the county is developed. A major component of this work has been to identify
construction information for previously monitored wells in Napa Valley.

Groundwater level monitoring needs identified through the Comprehensive Groundwater
Management Program include improved spatial distribution of groundwater level monitoring,
additional characterization of subsurface geologic conditions in county subareas to identify
aquifer characteristics, further examination of well construction information to define which
portion of the aquifer system is represented by water levels measured in the currently monitored
wells (and in many cases to link construction information to the monitored wells), and improve
the understanding of surface water/groundwater interactions and relationships.

To address these needs, the Data Management System (DMS) created as part of the
Comprehensive Groundwater Management Program was used along with a set of over 6,000 well
drillers’ reports for wells drilled in the county through 2011. Location and other data about wells
where water level data have been collected within the Napa Valley Floor were extracted from the
Napa DMS by a query that returned 938 wells. Four hundred sixty-eight of those are wells
constructed for monitoring regulated soil and groundwater contamination sites. Of the remaining
470 wells, nine have a record of destruction or abandonment in the DMS. Many more of the 470
non-requlated monitoring wells are likely duplicate entries accumulated in the DMS as a result of
records compiled from multiple monitoring entities.

Well construction information for these wells was identified by comparing data about the wells
available in the Napa DMS with the actual drillers’ reports that contain the well driller’s record
of subsurface lithology encountered during the drilling process. Information in the Napa DMS
was compared in sequence for each well and included the township/range/section, parcel
number, well address, type of well, intended use, and date of well completion. The range of data
collected at each well relative to the recorded well completion date on the Well Completion
Report was also referenced as a secondary indicator when more than one well was found with a
given address or parcel. Records compiled by Kunkel and Upson (1960), who performed an
extensive survey of wells drilled in Napa Valley through approximately 1952, were also
referenced in cases where the earliest measurements or date of well completion were prior to
1960, which predates most drillers’ reports from Napa County that were provided by DWR.
Due to slight variations in location information recorded by various monitoring entities over
time, multiple point locations have sometimes been assigned for a single well. The Napa DMS
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and direct communications with Napa County staff were used to identify duplicate well records.
The DMS was used to compare metadata, including well depth, borehole depth, and construction
date to avoid over representation of sites where water levels have been or are being recorded.
This process identified 42 duplicate well entries for sites where water levels have been or are
currently monitored by Napa County, DWR, and USGS.

Monitored wells with at least 5 years of monitoring data and that are also relatively close to the
mainstem Napa River were identified to address the need for improved monitoring of
groundwater/surface water interactions in Napa Valley. That process identified 101 wells
located within a one-quarter mile radius of the Napa River, with 38 wells which were not
associated with regulated soil and groundwater contamination sites. A total of 180 wells were
found within a one-half mile radius of the Napa River, with 89 of those not associated with
regulated sites. Although the regulated sites most often have aquifer-specific shallow monitoring
wells completed in the alluvial aquifer system, their spatial distribution is skewed to coincide
with the developed population centers in the valley.

All monitored wells with at least 5 years of data were then compared by location with existing
surface water gauges along the Napa River to evaluate the potential for pairing measurements of
river stage with groundwater levels to assess surface water/groundwater interactions. Ultimately,
six sites spanning from the City of Napa north to St. Helena were identified for future monitoring
focus (see additional discussion of these sites in Section 4).

Groundwater Recharge Characterization and Estimates

Another important feature of the current hydrogeologic investigation is the development of
improved characterization of groundwater recharge in the areas of greatest groundwater
development, with an emphasis on Napa Valley. Understanding the volume of and mechanisms
driving groundwater recharge in the county will be essential in determining where and how much
groundwater can be produced without incurring negative impacts (LSCE, 2011a). Currently,
evaluation of recharge mechanisms and volumes within Napa County has been limited to the
Napa Valley (Faye, 1973) and the MST Subarea (Johnson, 1977; Farrar and Metzger, 2003).

The high permeability of the alluvial sediments in the Napa Valley permits precipitation and
surface water to readily infiltrate and recharge groundwater throughout the majority of the
valley. These high permeability soils combined with the large volume of water that flows
through the Napa River create the potential for significant recharge to occur under the hydrologic
circumstances and hydraulic gradient that allow for recharge from the river to groundwater to
occur.

For the current project, mass balance and streamflow infiltration methods are being used to
estimate regional and local recharge. Streamflow infiltration can be characterized by comparing
the elevation of surface water to the shallowest adjacent groundwater. Detailed remotely sensed
elevation data of the mainstem Napa River and several major tributaries have been obtained for
this purpose. These LIDAR data provide sub-meter precision elevation data and have been
sampled at 3 foot intervals along each watercourse. These data are paired with previously

collected groundwater level data and estimates of the-hydraulic-conductivity-of aHluvial

sedimentsareas of greatest recharge potential to estimate the potential for recharge to

groundwater-or-discharge-from-grouncdwater to-surface water.
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In addition, mass balance recharge estimates have been developed for the Napa River watershed
and major tributary watersheds using a range of available data (LSCE and MBK Engineers, 2013
in progress). Available records for streamflow, precipitation, land use, and vegetative cover
throughout these watersheds have been used to develop spatially-distributed estimates of annual
hydrologic inputs and outputs in order to solve for the volume of groundwater recharge. Key
components of this work include quantifying the distribution of precipitation across the land
surface, quantifying the amount of water that returns to the atmosphere by evapotranspiration,
and quantifying the hydraulic properties of soil and alluvial materials through which water must
infiltrate to reach groundwater. Estimates developed through the mass balance approach have
been evaluated using a sensitivity analysis to determine the degree to which any individual or set
of inputs affects the recharge estimate.

2.3.4 Groundwater Monitoring Priorities

Priorities for addressing groundwater level and quality monitoring are presented below. These
are based on the analysis of existing groundwater data and conditions described in the
Groundwater Report (LSCE, 2011a). Preliminary prioritizations presented in the Groundwater
Report are provided in Appendix A. The recommendations from the Groundwater Report have
been slightly updated with input received from the GRAC.

Groundwater Level Monitoring

Currently, groundwater level measurements are recorded at a total of 871 sites (measurements
began in 1920 for one Napa County monitoring well that is still being monitored). Table 2-2
and Figure 2-1 summarize the currently conducted monitoring in each subarea. Also shown in
Table 2-2 are the preliminary ranking and priorities for improving or expanding groundwater
level monitoring in each of the designated subareas. Six subareas (including the NVF-Calistoga,
NVF-MST, NVF-Napa, NVF-St. Helena, NVF-Yountville, and Carneros Subareas) are given a
relatively higher priority. This relative prioritization is based on such factors as data scarcity, the
need to improve the spatial distribution of the currently collected data, current population and
groundwater utilization relative to other parts of the county, and /or the need to improve
understanding of groundwater/surface water interactions. Some factors are given greater
consideration in areas that currently use more groundwater than other areas. In mountainous
areas where less groundwater development has occurred, where geologic conditions are
complicated by basement rocks that are complexly deformed by folding and faulting and are well
lithified, and overall there is considerable variability (LSCE, 2011a), future monitoring needs
could be considered in coordination with potential or planned development in localized areas.
Overall, groundwater level monitoring priorities are to identify seasonal and long-term trends
and develop the data that facilitate better understanding of groundwater conditions, including
response to such factors as climate change and to identify opportunities for enhanced
groundwater recharge and storage.

Groundwater level monitoring needs include improved spatial distribution of groundwater level
monitoring, additional characterization of subsurface geologic conditions in each subarea to
identify aquifer characteristics, further examination of well construction information to define
which portion of the aquifer system is represented by water levels measured in the currently
monitored wells, and improve the understanding of surface water — groundwater relationships.
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Table 2-2
Groundwater Level Monitoring Sites, Napa County
(Current*and Future)
Future Groundwater
No. Sites with Current Level Monitoring .
Monitoring
Subarea Groundwater Act Needs
Level Data Relative cuon
Priorit (Expand/
y Refine)

Napa Valley Floor-Calistoga 6 H E SP, SW
Napa Valley Floor-MST 298 R SP, SW
Napa Valley Floor-Napa 189 H R SP, SW
Napa Valley Floor-St. Helena 127 H E SP, SW
Napa Valley Floor-Yountville 98 H E SP, SW
Carneros 5 H E B
Jameson/American Canyon 1 M E
Napa River Marshes 1 M E SP, SW
Angwin 0 M E B
Berryessa 3 L E B
Central Interior Valleys 1 L E B
Eastern Mountains 0 L E B
Knoxuville 1 L E B
Livermore Ranch 0 L E B
Pope Valley” 1 L E B
Southern Interior Valleys 0 L E B
Western Mountains 0 L E B
Total 871

L Current" refers to monitored sites with wells measured for levels and/or any water quality parameter with a
E)eriod of record extending to 2011 or later. “Future” refers to recommended monitoring locations.

The relative priority for Pope Valley was changed from “high” in the Groundwater Report to “low” in the Plan
based on input from the GRAC on the current population and groundwater use in this subarea.

L = Low Priority; add groundwater level monitoring based on areas of planned future groundwater development
M = Medium Priority; add groundwater level monitoring

H = High Priority; add groundwater level monitoring

E = Expand current monitoring network; possible alternatives for additional monitoring wells include 1) wells
historically monitored by DWR/USGS/Others, preferably with well construction information; 2) existing water supply
wells (e.g., private/commercial) with well construction information; 3) new dedicated monitoring wells coordinated
with recent geologic investigations that are or will be conducted)

R = Refine current monitoring network (link well construction information to all monitored wells, as possible)

Monitoring Needs:

SP = Improve horizontal and/or vertical spatial distribution of data, including for the purpose of identifying such
factors as climate change and to identify opportunities for enhanced groundwater recharge and storage;

SW =identify appropriate monitoring site to evaluate surface water -groundwater recharge/discharge mechanisms;
B = Basic data needed to accomplish groundwater level monitoring objectives
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Action Item CON WR-9.5: The County shall work with the SWRCB, DWR, DPH,
CalEPA, and applicable County and City agencies to seek and secure funding sources for
the County to develop and expand its groundwater monitoring and assessment and

3.2

undertake community-based planning efforts aimed at developing necessary management
programs and enhancements.

Overarching Groundwater Monitoring Objectives

The following Plan subsections describe a number of water level and quality objectives to be
accomplished with the current and refined countywide groundwater level and quality monitoring
program. The overarching groundwater monitoring objectives are linked to the County’s General
Plan goals and action items presented above and also to hydrogeologic conditions and issues of
interest, including (but not limited to):

3.2.1

Monitoring trends in groundwater levels and storage (e.g., groundwater balance) to
assess and ensure long-term groundwater availability and reliability;

Monitoring of groundwater-surface water interactions to ensure sufficient amounts of
water are available to the natural environment and for future generations;

Monitoring in significant recharge areas to assess factors (natural and human-
influenced) that may affect groundwater recharge (including climate change) and also
aid the identification of opportunities to enhance groundwater recharge and storage;
Monitoring to establish baseline conditions in areas of potential saline water intrusion;
Monitoring of general water quality to establish baseline conditions, trends, and
protect and preserve water quality.

Identify where data gaps occur in the key subareas and provide infill, replacement,
and/or project-specific monitoring (e.g., such as may occur for planned projects or
expansion of existing projects) as needed; and

Coordinate with other entities on the collection, utilization, and incorporation of
groundwater level data in the countywide DMS.

Groundwater Level Monitoring Objectives

The focus of the countywide groundwater level monitoring program includes the following
objectives:

Expand groundwater level monitoring in priority County subareas to improve the
understanding of the occurrence and movement of groundwater; monitor local and
regional groundwater levels including seasonal and long-term trends; and identify
vertical hydraulic head differences in the aquifer system and aquifer-specific
groundwater conditions, especially in areas where short- and long-term development
of groundwater resources are planned (this includes additional monitoring of the
Tertiary formation aquifer in the area between the NVF-MST Subarea and the
northeastern part of the NVF-Napa Subarea to determine whether groundwater water
conditions in the NVF-MST are affecting other areas (see Section 9 in LSCE and
MBK Engineers, 2013 in progress));

Detect the occurrence of, and factors attributable to, natural (e.g., direct infiltration of
precipitation, surface water seepage to groundwater, groundwater discharge to
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For each county subarea, Table 4-1 shows the existing monitoring sites, provides
recommendations for the number and location of additional monitoring areas, and describes the
key groundwater level monitoring objectives to be addressed. Altogether, it is recommended
that approximately six groundwater/surface water monitoring sites for purposes of evaluating
groundwater/surface water interactions and about 18 other areas of interest (AOIs) be added to
the network (Figure 4-1).

Table 4-1
Groundwater Level Monitoring Sites, Napa County
(Current*and Recommended Additional Sites)

No. Sites Recommend
» Addn’l Sites?
with Future GW
(Number of Proposed
Current Level N L
o Monitoring Areas of Areas of Key Monitoring
Subarea Ground- | Monitoring ) S 3
. Needs Interest; Interest for Objectives
water (Relative . N
- Additional Monitoring
Level Priority)
Volunteered
Data .
Sites)

Napa Valley Floor- . Conditions, Trends,
Calistoga 6 H E SP, SW 2neY L Wtr Budget, SW
Napa Valley Floor- Conditions, Trends,

MST 298 A R SP, 2 v Wtr Budget, SW
Napa Valley Floor- 2 SW; 4 AQis; Conditions, Trends,
Napa 189 i R & V 56,78 Wtr Budget, SW
Napa Valley Floor- . . Conditions, Trends,
St. Helena® 127 H E SP, SW 2SW; 3A0Is; V| 11,12,13 Wir Budget, SW
Napa Valley Floor- 2 SW; 2 AOls; Conditions, Trends,
Yountville 28 i E SP, SW V 9,10 Wtr Budget, SW
Conditions, Trends,
Carneros 5 H E B 1AQOI; VvV 4 Wtr Budget,
Saltwater
Jameson/American . Conditions, Trends,
Canyon 1 y E R 3AQIs; V 118 Wtr Budget, Saltwater
. . Conditions, Trends,
Napa River Marshes 1 M E SP, SW 1AQ0l; Vv 2,3 Wir Budget, Saltwater
. ) Conditions, Trends,
Angwin 0 M E B 1 A0l V 16 Wir Budget
Conditions, Trends
Berryessa 3 L E B \% (includ. CASGEM)
Centgg@gterior 1 L E B \% Conditions, Trends
Valleys
Eastern Mountains 0 L E B \ Conditions, Trends
Knoxville 1 L E B \% Conditions, Trends
Livermore Ranch 0 L E B \Y Conditions, Trends
. Conditions, Trends
Pope Valley 1 L E B 1 A0l VvV 17 (includ. CASGEM)
Southern Interior 0 L E B \Y Conditions, Trends
Valleys
Western Mountains 0 L E B \Y Conditions, Trends
6 SW; 18 AOQls;
Total 871 \

L "Current” refers to monitored sites with wells measured for levels and/or any water quality parameter with a
E)eriod of record extending to 2011 or later. “Future” refers to recommended monitoring locations.

The numbers shown in this column refer to the number of areas of interest for additional monitoring. SW in this
column refers to recommended sites for groundwater/surface water monitoring. “V” refers to additional water
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6. REPORTING

6.1 Annual Groundwater Monitoring Progress and Data Report

It is recommended that an Annual Groundwater Monitoring Progress and Data Report be
prepared that includes H-isrecemmended-thata review of the groundwater monitoring program
and network-be-regutarhyreviewed. Based on the data gathered from the current monitoring year,
review of the historical record, water level and quality trend analyses, and consideration of issues
of interest to the County and collaborating entities, the program may be adjusted as needed to
accomplish the countywide groundwater resources goals and monitoring objectives. The Annual
Progress Report will consider the stated goals and objectives of the groundwater monitoring
program and include recommended modifications to the menitering-program and network, as
needed.

It is recommended that the Progress Report also include a summary of the groundwater level and
guality data collected by Napa County staff, including attachments containing tables that
summarize the data and figures showing the measurement locations (this dataset and any
accompanying discussion are not intended to be as comprehensive as the dataset and evaluation
of groundwater level and guality conditions described below for Triennial Countywide

Reporting).

6.2 Annual CASGEM Reporting

It is recommended that the County prepare an annual report summarizing the results and findings
of the countywide CASGEM program. Each annual report will describe any changes to the
current monitoring network and program, including recommended additions to the CASGEM
program network.

6.3 Triennial Countywide Reporting on Groundwater Conditions

It is also recommended that the County prepare on a regular basis, approximately triennially, a
report on countywide groundwater level and quality conditions and any other monitoring
network modifications per the recommendations in this Plan which are for the purpose of
meeting the County’s groundwater level and quality monitoring objectives.

It is recommended that the Triennial Groundwater Conditions Report be prepared that includes
the following:

e A summary of the groundwater level and quality data collected in Napa County by Napa
County staff and other entities, including attachments containing tables that summarize the
data and provide a reference to applicable water quality standards; figures showing the
measurement locations;

e Fiqgures illustrating groundwater level trends at locations throughout the County, especially in
high priority subareas:
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e Figures showing contours of equal groundwater elevation for the 1) Napa Valley Floor
subareas (including Calistoga, St. Helena, Yountville, and Napa Subareas); 2) MST Subarea;
and 3) other subareas as the groundwater level monitoring program evolves:

e Figures illustrating groundwater quality trends at locations throughout the County, especially
in high priority subareas (time series plots would include TDS, nitrate and chloride and other
selected constituents, depending on specific interests in individual subareas:;

o A summary of coordinated efforts with other local, state and federal agencies pertaining to
County and Regional groundwater conditions and reporting. Examples include summaries
pertaining to interagency collaboration on Integrated Regional Water Management Planning
and Implementation, Urban Water Management Plan updates, and Basin Plan updates.

As for the Annual Progress Report, it is recommended that the groundwater monitoring program
and network be reqularly reviewed and modifications to the groundwater monitoring network
and program also included in the Triennial Report.

Interagency coordination is important for the ongoing program. Specifically, the local
participants will benefit from efforts made toward systematic data collection and analyses and
maintaining the DMS in a standardized format. The Triennial Report will include
recommendations relevant to interagency data coordination, as needed.
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APPENDIX C

Napa County Procedure for Measuring Groundwater Levels
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NAPA COUNTY PROCEDURE FOR MEASURING

THE DEPTH TO WATER IN MONITORING AND PRODUCTION WELLS

Purpose

To obtain an accurate dated and timed measurement of the static depth to water in a well that can
be converted into a water level elevation in reference to a commonly used reference datum (e.g.,
NAVD 1988). In this context, static means that the water level in the well is not influenced by
pumping of the well. For comparability, measurements should be obtained according to an
established schedule designed to capture times of both highest and lowest seasonal water level
elevations. Also for comparability, measurements during a particular field campaign should be
obtained consecutively and without delay within the shortest reasonable time.

Measurement Procedure
e Ifwell is being pumped, do not measure (see below “Special Circumstances — Pumping

Water Level on Arrival” for additional instructions).:+eturn-laterbut-ne-sooner-than-60
minutes.

e Turn on water level indicator signaling device and check battery by hitting the test
button.

e Remove access plug or well cap from the well cover and lower probe (electric sounder)
into the well.

e When probe hits water a loud “beep” will sound and signal light will turn red.
e Retract slightly until the tone stops.
e Slowly lower the probe until the tone sounds.

e Note depth measurement at rim (i.e., the surveyed reference point for water level
readings) of well to the nearest 0.01 foot and rewind probe completely out of well.

e Remove excess water and lower probe once again into well and measure again.
e If difference is within £0.02 foot of first measurement, record measurement.

e [If difference is greater repeat the same procedure until three consecutive measurements
are recorded within + 0.02 foot.

e Rewind and remove probe from well and replace the access plug or well cap in the well
cover.

e (lean and dry the measuring device/probe and continue to next well.
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Special Circumstances

Oil Encountered in Well

If oil is detected in the well structure, the depth to the air-oil interface is measured. To obtain
such a measurement, the electric sounder is used similar to the way chalked steel tapes were
traditionally used for depth-to-water measurements.

1. Lower the cleaned probe well below the air-oil interface (e.g., 1 foot). Read and record
the depth at the reference point (since this depth is chosen somewhat arbitrarily by the
field technician, an even number can be chosen, e.g., 37.00 feet). This measurement is
the length of cable lowered into the well and corresponds to a line that the oil leaves on
the probe or cable (i.e., the oil inundation line). Above this line, smudges of oil may
appear on the cable. Below this line, the cable/probe is completely covered with oil. If
the probe is lowered too far, completely penetrates the oil, and is far submerged in the
water below the oil, parts of the probe/cable below the oil inundation line may also
appear smudgy.

2. Retrieve probe, identify and record the oil inundation line on the cable (e.g., 2.72 feet).
This measurement does not reflect the thickness of the oil. It reflects the length of the
cable below the air-oil interface.

3. Compute the depth to oil by subtracting the length of line below the air-oil interface from
the corresponding measurement at the reference point: Depth to oil = 37.00 feet — 2.72
feet = 34.28 feet.

Since oil has a slightly smaller density than water, a depth-to-oil measurement will always be
smaller than a corresponding depth-to-water measurement in the same well if oil were not
present. Depth-to-oil measurements yield a reasonable approximation to depth-to-water
measurements unless the oil thickness is great. For each foot of oil in the well casing, the depth-
to-oil measurement will be approximately 0.12 foot smaller than a corresponding depth-to-water
measurement if oil were not present.

Pumping Water Level on Arrival

If well is being pumped, do not measure. Return later when the water level has stabilized. Using
past field notes, the field technician will use his/her experience to determine the appropriate
duration necessary for static measurements. Upon returning to the well site (at a location where
pumping was previously noted on the same day), the technician will measure the water level.
The technician will have available historical water level data to determine whether the
measurement is consistent with past measurements. If the initial measurement appears
anomalous, the technician will measure water levels every 10 minutes over a period of 30
minutes. If measurements vary significantly from past measurements (taking into account
seasonal variations), the technician will note the circumstances (i.c., the date and time when the
well was first visited, total time it was pumping (if known), when it was shutoff, when the
technician returned, and subsequent water level measurements [on the same day, or as the case
may be based on experience, the day immediately following]). Subsequent consideration of
pumping effects at a site-specific well location will be addressed as necessary.

Recordation

LUHDORFF & SCALMANINI, CONSULTING ENGINEERS



®
i
H
“
2

West Napa
Fault Zone

RERRUTY

Water level (head)
inwell

Canfining wnit

"of Conditions.

East Napa
Fault Zone

January, 2013

=T = I = =~ =
CONSULTING ENGINEERS




Draft — Inside Title Page
Updated Hydrogeologic Conceptualization
and Characterization of Conditions

Prepared for

Napa County

Prepared by

LUHDORFF & SCALMANINI
CONSULTING ENGINEERS

MBI ———

M SN S N <
CONSULTING EFNGINEERS

January, 2013



JANUARY, 2013 UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

TABLE OF CONTENTS

EXECUTIVE SUMMARY ..ottt bbb e nnes 1
ES 1.1 Back@round...........ooouiiiiiiiiiie e sttt 1
ES1.2 PUIPOSE ...ttt ettt et e et esaree e 2
ES 1.3 Updated Hydrogeologic Conceptualization and Characterization of Conditions... 2

ES 1.3.1 Geologic and Hydrogeologic Conditions............ccceecveveereriieneenieeiiesieenienenenn 3
ES1.3.2 Groundwater/Surface Water Interaction ............cceceeeeeeriiiniiiiiinieeeesie e 5
ES 133 Characterization of Groundwater Recharge.........cccoccoviviiienieniiiinicncnnne. 6
ES 14 Groundwater Level Monitoring and Recommendations............ccocceeverienenncnnen, 11
ES 1.4.1 Recommendations to Expand Groundwater Monitoring Well Network ...... 12
ES 1.5 Additional Recommendations..........co..eeiuiiiieiieiniiiie e 13
ES 1.5.1 Carneros Subarea Hydrogeology .........cccceeeieeviieeniiieeiie e 14
ES1.5.2 Hydrogeology and Saltwater Intrusion Potential for the Jameson/American
Canyon and Napa River Marshes Subareas ...........ccccoccveeevieeecieeecieesneeenne 14
ES1.53 Future Groundwater Modeling Efforts ..........ccccoveviieniieeiieeeeeeeeeeee 16

1 INTRODUGCTION. ...ttt sttt st ste e sbe e sbeestesreesbeeneesreesse e 18
1.1 Background..........oouiiiiiiieie e e eaee s 18
1.2 Groundwater Resources Advisory COMMIEe ........cccveeevvireecuieeniieeniieeeieeeeieeenns 19
1.3 PUIPOSE ..t et et et eare e ennee s 19

1.3.1 Updated Hydrogeologic Conceptualization..............cccveevieriienieenieenieennnene. 20
1.3.2 Characterization of Groundwater Recharge..........c.cccccoevveeviiiiieiciiniecieeee. 20
1.3.3 Groundwater Level Monitoring and Recommendations.............c..ccceeeuvenneee. 21
1.4 Report OrganizZation..........ccuvieeiiieeiiieeeiieeciie ettt et e s e st eesaeeeenneees 22

2 REGIONAL GEOLOGY AND PREVIOUS STUDIES.........c.ccocoiiiiiieeieeeee 24
2.1 DWR Basins/Subbasins and County Subareas ...........cccceevueeviieeiienieniiienieeieenne 24
2.2 RegIonal SEttING........cooiiiiiiiiiieiie ettt 24
2.3 Napa Valley Floor Geologic Subareas............ccccueevieriieriieniieiienieeieesee e 25

2.3.1 Major GEO0lOZIC UNILS ....eeeeiiiiieiieeiieeie ettt et 26
24 Significant Previous Studies ..........ccceeriieiienieiiieiieeeeeee et 27

LSCE AND MBK i



JANUARY, 2013 UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

3 SURFICIAL GEOLOGY ...otiiiiiieiieeie ettt ste et staeseesneesseenaesneesseansesneees 32
3.1 MES0ZO0IC ROCKS ... e st 32
3.1.1 Great Valley COmPIeX ......cooueeiiriinieriiniieieeeece et 32
3.1.2 Franciscan CompPleX........coociiriiiiiiiiiieiiie et 33

3.2 Late Tertiary Volcanic and Sedimentary Rocks .........cccceevvieeciiieciiiecciieeieee, 34
3.2.1 S0NOMA VOICANICS ...eouuiiiiiiiiiiiieiie e st 34

4 STRUCTURAL GEOLOGY ...ooiiiiiiie ettt ne e s 39
4.1 StrUCTUTAl GEOLOZY ....vvveeeiieeiiie ettt e e e e e eta e e et eeeaesaeesneeesnnes 39
4.2 Napa Valley Graben.........ccccveeiieiiiiiiieiieciieieete ettt s e esnteeeeesaeseneens 39
4.3 West Boundary Fault Zone ..........ccccoeeiiioiiiniiiiiecieeieeee et 39
4.4 East Valley Fault Zone.........ccooviiiiiiiiiieiiecieeieceies ettt 39
4.5 Strike and Dip of Bedding .........ccoooiiiiiiiniiienieiiieiiiceeecee st 40

5 SUBSURFACE GEOLOGY ...ooiiiiiiieiiieie ettt 41
5.1 Subsurface Information............ccceiveeririiiniiniiiine e 41
5.1.1 Water Well Drillers” RepOrts .....c.ceeveeiieiiiieniieiiecie e 41
5.1.2 Wl LOCAtION. ..cutiiiieniieiiiieieieeieet ettt ettt 42
5.1.3 LithOlO@IC LLOZS ..cuvvieiieeiieeiieeieee ettt et 43
5.14 Geophysical/Electrical Logs ........cccueeeuieriieniieiiieiieeie e 44
5.1.5 Well Construction Details..........cocovieviiiiinieniniiieecteeeeeeee e 44

5.2 MEthOdOIOZY ...ttt 45
5.2.1 GE0l0ZIC CTOSS-SECHIOMNS ....cuvieuiiiieiieitiriteie ettt ettt et 45
522 Lower Valley Cross SECONS.........coteierierienieniinieeieeeenie et 46
7.3 Carneros Area — Cross-Section H.........cccooiiiiiiiiiiiiiiice e, 47
524 Yountville Narrows Area — Cross-Section C.........ccoeceeveeeiienieenieenieeeene 48
5.2.5 Middle Valley — Cross-Sections A and B........cccccoovieeiiiieiiieciieceeeee 49
5.2.6 Isopach/Facies Map of ATUVIUM.........ccceoeiiiiiiieeiieeee e 50
5.2.7 Structure Contour/Subcrop Map of Pre-Alluvium..........cccceeeevvevciiencieennneen. 51

6 HYDROGEOLOGY ...ttt sttt sttt enneas 54
6.1 ATTUVIUIN ¢ttt ettt st e 54
6.2 Sonoma Volcanics and Tertiary SEdiments ...........cc.eecveerieeciienieeiieenieeieenee e 55
6.3 REChAIZE ATCAS ...eeeiiiieeiiieceeee ettt et e et esaee e e es 55

LSCE AND MBK ii



JANUARY, 2013 UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

6.3.1 Napa Valley FIOOT........coiiiiiiiiiiiiiiieceteeecece e 57
6.3.2 Milliken-Sarco-TuluCay .........ccceveiririienieniieceee e 57
6.3.3 CATTIETOS ..ttt ettt ettt ettt e ettt e et e et e st e e sabeeesabeeenane 58

7 SURFACE WATER GROUNDWATER INTERACTIONS........ccoooiiiiiieeee 59
7.1 Napa Valley Groundwater Levels.........ccccoeviiieiiiiiiiieciieccee e 59
7.1.1 Groundwater Elevation CONtOULS .........ccceerieriiiniieniieieesecieeenee e 59
7.1.2 Groundwater Elevations Northeastern Napa Subarea...........c.ccceevevveervrenee. 61
7.2 Stream Thalweg MappPing.........cccvieeiiieiiiieeieeeeeeee e eesare e s eesae e e snne 61
7.3 Elevation Data and Stream AlIgNMENtS..........ccceevevierieeieeniiinieenieesieeneee e e 63
7.4 Validation of Estimated Stream Thalweg Elevation.............ccccoevvieeevieniiiiiennnnnne 64
7.5 Preliminary Evaluation of Groundwater-Surface Water Relationship ................. 67
7.5.1 Methods and Limitations ...........ccciereeeereeseeienieneeieeieseeenee e eee e 68
7.5.2 Results and Interpretations............eeeveeeieerieeeieesieiie e e e eseve e eene 69

8 GROUNDWATER RECHARGE.......cooiiiiiiiiie it 71
8.1 Estimating Groundwater Recharge (With Root-Zone Water Balance) ................ 71
8.1.1 OVEBIVICW ...ttt ettt ettt st sttt et e ae ettt st e bt eatesbeebesatesaeebeeaees 71
8.2 Root-Zone Water Balance............cocuevieviiiiiiiiiiiinieeceseeeseseee e 73
8.3 Root-Zone Water Balance Model ...........ccccooieviiiiiniiniiiinieicnieceecceene 74
8.4 PhySiCal PTOCESSES ...uveouiiiniieiiiiiieeie ettt ettt st ee 76
8.5 Data Development .........cceeiiiiiiiiiiiiiieeics e 77
8.5.1 PreCiPItation ..o.ee.eiieiiiiieiiniieieetee et 77
8.5.2 PRISM Scaling Method Validation ..........c.ccoceviiviniiniininicnicneeiceeeee 79
8.5.3 SHEEAMTIOW ...t 81
8.5.4 Land USE ..ottt ettt et 82
8.5.5 RoOtING DEPth.....oceeiiieiece e s 83
8.5.6 Soil Textural Parameters...........ccooueeuiiiiiiiieniiiiee e 84
8.5.7 EVvapotransSpiration ............cccueeeeveeeiieeeiiee e ciee et e e veeeae e st eeenee e 86
8.6 Results and Summary for Root-Zone Water Balance...........ccccoeecvveevieeecieeennenn. 87
8.7 Comparisons with Other StUdies ..........cocvuiiiiiiieiiieeee e 100
8.8 SeNSIIVILY ANALYSIS ..vviiiiiieiiiieiiieeeiie ettt ste et e e ee e beeeabeeenaseesnaeeens 101
8.8.1 Scenarios and ReESUILS .......cc.oeouiiiiiiiiiiieieie e 101

LSCE AND MBK iii



JANUARY, 2013 UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

8.9 Extrapolation to Remaining Areas..........ceeceerieriiieniieiiienieeieesie e seeesiee e 105
8.10 Future Considerations ...........c.eeeuieriieriieniieiie ettt ettt ee e e e s 106
8.10.1 Considerations Related to Overall Water Balance..............ccoceevieniinnenne 107
9 SUPPLEMENTAL GROUNDWATER MONITORING IN HIGH PRIORITY
SUBAREAS .. 109
9.1 Available Location and Construction Information for Groundwater Level
IMONTEOTING STEES....veeuteiteiieiieeiterte ettt ettt sb e st saae st e et e e nbeene 110
9.1.1 Voluntary and Non-Regulated Monitoring Sites ..........ccoceeiervenienineennenns 112
9.12 Regulated MONItoring SIteS ......cocvereerieriierienienienieieeeesieeiesite e eresaeens 116
9.2 Completion of Groundwater Level Monitoring Sites Relative to Aquifer System
and GeologiC UNILS ...ccuiriiriiiiiiiiieeierieee sttt 118
9.3 Recommendations for Napa County Groundwater Level Monitoring Network
EXPANSION....coutiiiiiiiiiiiitiieetee sttt sttt sttt 118
9.3.1 Areas of interest for groundwater water monitoring..............cccceeeeeeveeennnenne 121
932 Areas of interest for additional groundwater monitoring..........c..cceceeeueenee 123
10 RECOMMENDATIONS ...ttt 125
10.1 Carneros Subarea Hydrogeology ........c..ccoveeieriiniiiiiniiniiicneccececeeeeee 125
10.2 Hydrogeology and Saltwater Intrusion Potential for the Jameson/American
Canyon and Napa River Marshes Subareas ..........cccccoceeverieniencnicnecnenieneenee, 126
10.3 AQUITET TESHNE .ttt 126
10.4 Stream Gaging StatiOnS.........c.eeeevieeiiieeiieeeiieesieeesieeesteeesreeeaeessreesaeeesseeenns 127
10.5 Groundwater Monitoring NetWork ..........cccoeecvviiiiieeiiieeeeeeeee e 127
10.6 Future Groundwater Modeling Efforts .........ccccveeviiieiiiieiieceeceeee e 129
11 REFERENCES. ... ..o 130
Appendix

Appendix A — Cross Section Stratigraphy, Pre-Alluvium Subcrop Geology, and Well Lithology
Legends

LSCE AND MBK iv



JANUARY, 2013 UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

List of Tables
Table ES-1 ~ Summary of Water Balance Model Results............cccceeciinieniniiniiniincnicneceee, 10
Table 2-1 Summary and Chronology of Hydrogeologic and Geologic Studies and Mapping
Efforts in Napa COUNLY .....cocueiiiriiiiriiieieetese ettt 31
Table 7-1 Napa River Tributaries included in Estimated Stream Thalweg Analysis ............ 63
Table 8-1 Available Precipitation Gage Data...........coceevuiriiniiniiiiinictiicicseeec e 78
Table 8-2 Available Stream-flow Gage Data.........ccceevvieiieriieiiieiecieceieiee e 82
Table 8-3 Land-Use Acreages by Gaged Watershed .........ccccoceveeiiniiniiiniiiinnicniciceee 83
Table 8-4 ROOUING DEPLRS ..ottt sb s e eaes 84
Table 8-5 FIeld CapaCItiEs......ceveruiiiiiiieiieieeeriteeete ettt ettt 84
Table 8-6 HSG Textural Parameters ..........cccueveierinerininieiieiceeseisie ettt 85
Table 8-7 Percentage Breakdown of Hydrologic Soils Groups...........cceceevveveenericnienennne 85
Table 8-8 Reference Evapotranspiration and Potential Evapotranspiration ...............c.......... 87
Table 8-9 Summary of Water Balance Model Results...........ccoerviniiniininiiniiniiiceicene 97
Table 8-10  Areas of Greatest Potential Recharge by Watershed .............ccccooeviieciiiniiiciiennnn, 99
Table 8-11  Sensitivity of Recharge Estimate to Change in Root-Zone Depth ...................... 102
Table 8-12  Sensitivity of Recharge Estimate to Change in Field Capacity ..........c.ccceeeueenee. 103
Table 8-13  Sensitivity of Recharge Estimate to Change in Soil Porosity and Pore Size
Distribution INAEX ......cccueiiriinininiiiiiieeecceee e 103
Table 8-14  Sensitivity of Recharge Estimate to Change in Potential Evapotranspiration of
NAUIVE FOTEST. ..ttt 104
Table 8-15  Areas of Major Watersheds outside of Napa River Basin and the Napa River
BaSIN ... 105
Table 9-1 Summary of Sites with Groundwater Level Data and Well Construction
Information in Napa COUNLY ........cccuieriieeiieiieeie ettt et sere e seneeaee e 111
Table 9-2 Current, Non-regulated Groundwater Level Sites with Any Construction
INFOrmMAtIoN ......ocooiuiiiiiiiiiiii e 112

Table 9-3 Historic, Non-regulated Groundwater Level Sites with Aquifer Specific

Construction Information...........ccoceeviiiiiiiiiiiiieee e 115
Table 9-4 Current, Regulated Groundwater Level Sites ........cccoovevirveniininiienienenieneenn 117
Table 9-5 Groundwater Level Monitoring Sites, Napa County (Current and Future)......... 120
Table 9-6 Proposed Monitoring Wells in Napa COUNLY ......cccceeevieeeriieeriieeiee e 122
Table 9-7 Proposed Groundwater/Surface Water Monitoring Sites in Napa Valley ........... 124

LSCE AND MBK \



JANUARY, 2013 UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

List of Fiqures
When not located within the text, figures are placed following the References.

Figure ES-1  Three-Dimensional Visualization of the Geology in the Napa Valley

AATCA ettt et ettt after page 135
Figure ES-2  Conceptual Diagram of a Watershed Water Balance Model ............c.cccoeevrenennnen. 7
Figure ES-3  Conceptual Diagram of the Water Balance within the Root Zone ............c..ccc...... 9
Figure ES-4  Current and Proposed Groundwater Level Monitoring Sites in

NAPA COUNLY ettt s e e after page 135
Figure 2-1 Napa County Groundwater Basins, Napa County, CA.......c..cccuue.....e. after page 135
Figure 2-2 Napa County Subareas, Napa County, CA ..........coceevirieneeniinicneenne. after page 135
Figure 3-1a: Major Surficial Rocks and Deposits of Napa Valley........c..cc.ccueen..... after page 135
Figure 3-1b:  Napa Valley Surficial Geology ..........cocevveriiniiiineininiiniiiiciieneenne. after page 135
Figure 5-1 Kunkel and Upson Geologic Cross Section.............cccvereveecreerreenenne. after page 135
Figure 5-2 Geologic Cross-Section Location Map..........cccceeerveneenienieneenicnnenn after page 135
Figure 5-3 Geologic Cross-Section A=A .......ccceviueeireerieeireeneeeieeneeeieeseeeveenenes after page 135
Figure 5-4 Geologic Cross-Section B-B' ... after page 135
Figure 5-5 Geologic Cross-Section C-C'...........cocuvevrieriiiiiienieeieeeie e after page 135
Figure 5-6 Geologic Cross-Section D-D'...........cccoiiniiiiniiniiicnieeceee after page 135
Figure 5-7 Geologic Cross-Section E-E' ...........ccccoooviiiiiiiiiiieceieceeeee, after page 135
Figure 5-8 Geologic Cross-Section F-F'..........ccccooiiiiiiiiniiiiceccee after page 135
Figure 5-9 Geologic Cross-Section G-G'...........cccueeviieiiiiiiienieeiienie e after page 135
Figure 5-10  Geologic Cross-Section H-H'..........ccccoceeiiniininiiniiiiicccee, after page 135
Figure 5- 11 Napa Valley Floor Isopach/Facies Map of Alluvium......................... after page 135

Figure 5- 12 Napa Valley Floor Structure Contours and Pre-Alluvium Subcrop

L€ 0] 0] o PSR SRRPUPRRPPR after page 135
Figure 5-13  Three-Dimensional Visualization of the Geology in the Napa

VallEY ATCA ...ccuviiiiieiieciieeieeee ettt st esee e after page 135
Figure 6-1 Conceptual Illustration of Major Hydrologic Processes in the Napa

VallEY ATCA ...ccuviiiiiiiieeiie ettt s et eee after page 135
Figure 6-2 Geologic Units of Greatest Recharge Potential, Napa County, CA ...after page 135
Figure 7-1 Contours of Equal Groundwater Elevation Napa Valley, Spring 2010

............................................................................................................. after page 135

LSCE AND MBK Vi



JANUARY, 2013

UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

Figure 7-2 Contours of Equal Groundwater Elevation Napa Valley, Spring 2008

............................................................................................................. after page 135
Figure 7-3 Napa River and Tributaries in Estimated Stream Thalweg Mapping

............................................................................................................. after page 135
Figure 7-4 Comparison of Estimated Stream Thalweg Elevation with Surveyed

DAt ... et et ees after page 135
Figure 7-5 Estimated Stream Thalweg Elevations for Mill Creek .........ccooveviiieieiiieeieeennen. 66
Figure 7-6  Estimated Stream Thalweg Elevations for Rector Creek ..........ccoccvvviviininiennnne. 66
Figure 7-7 Estimated Stream Thalweg Elevations for Tulucay Creek..........ccccceevvieeniieennnenn. 67
Figure 7-8 Calculated Depth to Groundwater at Napa River Thalweg with One Mile

of Monitored Wells, Spring 2010 .........ccoovvreiiiieerieeecieeeiie e after page 135
Figure 7-9 Calculated Depth to Groundwater Napa Valley Floor, Spring 2010 ..after page 135
Figure 8-1 Conceptual Diagram of a Watershed Water Balance Model................cccoeeennnennne. 71
Figure 8-2  Conceptual Diagram of the Water Balance within the Root Zone ........................ 73
Figure 8-3 Available NCDC Precipitation Gages in the Model Domain.............. after page 135
Figure 8-4 PRISM 800 Meter (30-Arcsec) Precipitation Grid and Watersheds

In the Model Domain .........c.ccecueeeiiieeiieccieeceeee e after page 135
Figure 8-5 PRISM Validation (Angwin Pac Gage - Higher Elevation)...........cccccceeeueennennnen. 80
Figure 8-6 PRISM Validation (St. Helena - Valley FI00T).........cccovivviiiniiieiiieeiieeee e 80
Figure 8-7  Annual Results for Napa River near Calistoga Watershed............cccccoeeveriennnne. 88
Figure 8-8 Annual Results for Napa River near St. Helena Watershed .............cccoeveiiennnnn. 91
Figure 8-9  Annual Results for Dry Creek Watershed ............cccceeiieiiiiiiiniiiieieeieee, 92
Figure 8-10  Annual Results for Tulucay Creek Watershed............cccoovevveeeiieiniiiiiiiiiiieees 93
Figure 8-11  Annual Results for Napa River near Napa Watershed............ccccoceviiiininnnnnnn. 94
Figure 8-12  Example Average Monthly Water Balance Model Summary for Napa

River near Napa Watershed ...........ccooiiiiiiiiiiiiii e 95
Figure 8-13  Napa Valley Area Recharge by Hydrologic Period..........c..cccecueeee.. after page 135
Figure 9-1 Current and Proposed Groundwater Level Monitoring Sites in Napa

COUNLY ..ttt ettt e et e et e e e e e eabeeentaeesnsneeenneeenns after page 135
Figure 9-2 Proposed Groundwater Level Monitoring Sites Related to Depth to

Groundwater at Napa River Thalweg .........ccccccoevvevciiiiiiniiciieeiee, after page 135
LSCE AND MBK Vi



JANUARY, 2013 UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

EXECUTIVE SUMMARY

Groundwater and surface water are highly important natural resources in Napa County.
Currently, municipal and private stakeholders are actively engaged in assessing the reliability of
current and future demands and supplies. Important sources of water include both groundwater
and surface water of good quality and quantity, to meet future urban, rural, and agricultural water
demands. Similar to other areas in California, businesses and residents of Napa County face
many water-related challenges. To address these challenges, long-term, systematic monitoring
programs are essential to provide data that allow for improved evaluation of water resources
conditions and to facilitate effective water resources planning. Establishment of a groundwater
and surface water monitoring network results in the collection of data necessary to distinguish
long-term trends from short-term fluctuations, anticipate unintended consequences due to current
and historical land uses, identify emerging issues, and design appropriate water resources
planning and management strategies.

ES 1.1 Background

In 2009, Napa County embarked on a countywide project referred to as the “Comprehensive
Groundwater Monitoring Program, Data Review, and Policy Recommendations for Napa
County’s Groundwater Resources” (Comprehensive Groundwater Monitoring Program), to meet
identified action items in the 2008 General Plan update (Napa County, 2008). Napa County’s
Comprehensive Groundwater Monitoring Program involved many tasks that led to the
preparation of five technical memorandums and a report on Napa County Groundwater
Conditions and Groundwater Monitoring Recommendations (LSCE, 2011a). This report and the
other related documents can be found at: http://www.countyofnapa.org/bos/grac/.

The program emphasizes developing a sound understanding of groundwater conditions and
implementing an expanded groundwater monitoring and data management program as a
foundation for future coordinated, integrated water resources planning and dissemination of
water resources information. The program covers the continuation and refinement of countywide
groundwater level and quality monitoring efforts (including many basins, subbasins and/or
subareas throughout the county) for the purpose of understanding groundwater conditions (i.e.,
seasonal and long-term groundwater level trends and also quality trends) and availability. This
information is critical to enable integrated water resources planning and the dissemination of
water resources information to the public and state and local decision-makers.

Napa County’s combined efforts through the Comprehensive Groundwater Monitoring Program
along with the related AB 303 Public Outreach Project on groundwater (CCP, 2010) and the
efforts of the Watershed Information Center and Conservancy (WICC) of Napa County create a
foundation for the County’s continued efforts to increase public outreach and participation in
water resources understanding, planning, and management.
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On June 28, 2011, the County Board of Supervisors adopted a resolution establishing a
Groundwater Resources Advisory Committee (GRAC). Two of the tasks assigned to the GRAC
include: 1) assisting with the synthesis of the existing groundwater information and identifying
critical data needs; and 2) providing input on the furtherance of the ongoing countywide
groundwater monitoring program. During the implementation of the study discussed herein,
input from this committee was coordinated to optimize additional groundwater monitoring
locations that serve to meet the objectives of the County’s Comprehensive Groundwater
Monitoring Program and also the California Statewide Groundwater Elevation Monitoring
(CASGEM) program, which is a subset of the countywide groundwater monitoring program.

ES 1.2 Purpose

The purpose of this Napa County Updated Hydrogeologic Conceptualization and
Characterization of Conditions Report (Report) is to describe the work conducted by Luhdorff
and Scalmanini, Consulting Engineers (LSCE) together with MBK Engineers (MBK) on behalf
of the County to implement a number of the recommendations pertaining to the County’s
Comprehensive Groundwater Monitoring Program, including:

1. Prepare an updated hydrogeologic conceptualization and characterization of conditions in
various areas of Napa County;

2. Analyze the potential for surface water/groundwater interactions;

Refine and further characterize areas of the greatest recharge potential; and

4. Link well construction information to groundwater level monitoring data, and provide
groundwater monitoring recommendations.

(98]

Forthcoming in a separate document, the County is also developing an approach to determine
whether there are locations where groundwater pumping near a surface water course (such as
might occur for a proposed project) would be anticipated to effect groundwater discharge to the
surface water available for endangered species. Conversely, the approach is also intended to
enable the determination of locations where groundwater pumping would not have such an
effect. The approach will be informed by the updated hydrogeologic conceptualization of
conditions (as can be identified with existing data), including the accompanying groundwater
monitoring recommendations, summarized in this Report.

ES 1.3 Updated Hydrogeologic Conceptualization and Characterization of
Conditions

The Napa Valley study area is located in the southern-central Coast Range Province north of the
San Francisco Bay region. This region of the Coast Range is characterized by northwest
trending low mountainous ridges separated by intervening stream valleys. The Napa Valley is a
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relatively narrow, flat-floored stream valley drained by the Napa River. The valley floor
descends from elevations of about 420 feet at the northwest end of the Valley to about sea level
at the southern end.

ES 1.3.1 Geologic and Hydrogeologic Conditions

Historical Geologic and Hydrogeologic Studies and Mapping Efforts

Understanding the hydrogeology of Napa County is essential to determine how much water is
available and to what extent it can be sustainably produced. Previous hydrogeologic studies have
focused on the Milliken-Sarco-Tulucay (MST) Subarea and northern portion of the Napa Valley
without much attention to the other areas within the county. With the exception of the Farrar and
Metzger (2003) study, which looked at the MST, all of these studies are more than 30 years old.
Since these studies, hundreds of new wells have been drilled to greater depths than previously
reached, supplying a potential abundance of new data.

The surficial geology of the Napa Valley area has been mapped by various authors for over a
hundred years. The reports and geologic maps differ through time in the detail of mapping,
characterization of rock types, and nomenclature of various units. In the last forty years, the
development of radiometric-age dating techniques and the evolution of plate tectonic theory have
led to a better understanding of the geologic history of the region.

However, even the most recent geologic reports and maps exhibit conflicting map units,
lithology, and nomenclature. Since the earliest geologic maps, three major geologic units in the
Napa Valley area have been recognized and remain largely unchanged, except in details, names,
and interpretation of how they were formed. These three units are Mesozoic rocks, Tertiary
volcanic and sedimentary rocks, and Quaternary sedimentary deposits.

Previous hydrogeologic studies have focused on the Quaternary alluvium and most studies did
not attempt to subdivide the Sonoma Volcanics in the subsurface. Previous geologic cross-
sections were largely in the City of Napa area (Kunkel and Upson, 1960). Faye (1973) presented
no cross-sections north of the City of Napa, but he mapped the thickness of the alluvium. In the
MST area, Johnson (1977) and Farrar and Metzger (2003) subdivided the Sonoma Volcanics on
their cross sections. Sweetkind and Taylor (2010) presented digital cross-sections, but the data
used were pre-1952 drillers’ reports from Kunkel and Upson (1960). As such, the data represent
wells drilled before 1952 and located largely in the southern portion of the valley. As a result,
there are sixty years of additional water well construction information which encompasses over
5,600 new wells, not considered in Sweetkind and Taylor’s and other more recent reports.
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Extremely Complex Geologic and Hydrogeologic Setting

The structural geology of the Napa Valley area is extremely complex. This Report examines in
greater detail the geology below the Napa Valley Floor in relation to groundwater. From a
previous reconnaissance study of the entire county (LSCE, 2011a), it was known that several
thousand water well drillers’ reports existed on the Napa Valley Floor. A majority of these
drillers’ reports post-dated 1970 and apparently had not been used in more recent published
geologic and hydrogeologic reports. Accordingly, a series of geologic cross-sections were
recommended to examine the subsurface geology, including derivative maps of alluvium
thickness and Sonoma Volcanics rock types. This Report summarizes the work conducted to
implement these recommendations.

As part of this study to update the hydrogeologic conceptualization and further evaluate the
subsurface geology of the Napa Valley, eight geologic cross-sections have been prepared. During
this study, over 1,300 wells were located by using the information on drillers’ reports. These
were for lithologic control for the development of the cross sections; however, wells were also
located outside the cross section areas to evaluate the thickness and nature of the alluvium. The
alluvium deposits are represented by the facies of the depositional environment which formed
them, including the fluvial facies, the alluvial plain facies formed by alluvial fans of tributary
channels, and the sedimentary facies which consist of finer-grained deposits near the southern
end of the Napa Valley with some thicker sand and gravel beds interbedded that represent a
broader floodplain to deltaic depositional environment.

Concurrent with the process to locate wells and identify the alluvium thickness, the nature of the
underlying older Sonoma Volcanic-aged deposits was examined. The initial step was to subtract
the alluvium thickness from the surface elevation to yield the elevation of the older deposits at
each well site. These elevations were then contoured to produce the structure contour, or
elevation map, on the top of the Sonoma Volcanics-aged geologic units. Classification of the
Sonoma Volcanics-aged units was problematic due to the wide and varied drillers’ descriptions
of these units. In most areas, it was necessary to examine all of the located wells to interpret the
rock type encountered. It became advantageous to construct working cross sections in different
areas to show to scale the various rock types in numerous wells. From these broader patterns,
rock types and relationships became apparent.

Cross-sections constructed in this study depict the interpreted subsurface shape and thickness of
geologic units and movement of faults based on surface geologic mapping and subsurface
lithology from well information. Figure ES-1 illustrates how geologic interpretations from
surface and subsurface geologic information can be visualized to understand the geologic setting
and relate subsurface geologic features to surface geology and topography at a cross-section in
the vicinity of the City of Napa.
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The distribution and quantity of groundwater recharge occurring in Napa County is primarily a
function of the geologic units which precipitation encounters, either as rainfall or runoff.
Groundwater recharge to the alluvium of the Napa Valley Floor (specifically the Calistoga, St.
Helena, Yountville, and Napa Subareas) occurs by infiltration of precipitation, percolation from
streams/rivers, and subsurface inflow from the surrounding subareas. The high permeability of
the alluvial sediments permits precipitation and surface water to readily infiltrate and recharge
groundwater throughout the majority of the Valley. These high permeability soils combined with
the large volume of water that flows through the Napa River create the potential for significant
recharge to occur.

ES1.3.2 Groundwater/Surface Water Interaction

The nature of interactions between groundwater and surface water depend largely on the gradient
for water flow between groundwater and surface water systems. Water flows from higher
elevations to lower elevations. Groundwater elevation contours represent lines of equal
groundwater elevation and are independent of ground surface topography. Contours of
groundwater elevation provide a snapshot of the direction and relative magnitude of the
groundwater flow gradient. Characterizing the relationship between surface water elevations and
groundwater elevations is important for understanding the nature of groundwater-surface water
communication. In an unconfined groundwater setting, groundwater and surface water will
interact and exchange water according to the elevation gradient between these water bodies. The
hydrogeologic synthesis and groundwater elevation contours presented in this Report provide the
foundation for better understanding this component of the Napa Valley hydrologic system.

The groundwater surface elevation and the estimated stream thalweg elevation data are important
components for characterizing the groundwater-surface water relationship in the Napa Valley
area. The Spring 2010 contours of equal groundwater elevation are used to provide a snapshot
representation of groundwater conditions with which to compare the vertical relationship
between the groundwater and surface water (see Section 7). This spatial relationship assists in
developing an understanding of the nature of water exchange between the groundwater and
surface water systems. This analysis focuses specifically on the degree of connectivity between
the Napa River thalweg and the elevation of the regional groundwater surface in the Napa Valley
in Spring 2010.

Groundwater/surface water interaction is characterized in this Report by comparing the elevation
of surface water to the shallowest adjacent groundwater. Detailed remotely sensed elevation data
of the mainstem Napa River and several major tributaries were obtained for this purpose. These
LiDAR data provide sub-meter precision elevation data and have been sampled at 3 foot
intervals along each watercourse. These data are paired with groundwater level data to evaluate
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the interconnectedness of groundwater and surface water, particularly in the main Napa Valley
Floor.

Calculated depths to groundwater below the estimated thalweg alignment indicate that for Spring
2010 the interpreted groundwater elevation was above the bottom of the Napa River thalweg.
The data suggest areas where a direct connection between the water table and the river may have
existed in Spring 2010 and where groundwater has the potential to discharge into the stream
channel. In other areas, the depth to groundwater is below the bottom of the Napa River thalweg
such that surface flows in the river have the potential to percolate and recharge the groundwater
system. The results of this study provide an insight into reaches where a direct connection
between the Napa River and the alluvial aquifer are not likely under the conditions documented
in Spring 2010. These areas include reaches along the northern boundary of the Napa and MST
subareas at the Soda Creek Fault, adjacent to a previously documented area of lower
groundwater elevations.

Despite the uncertainty in the data in parts of the valley, depths to groundwater (both measured
and calculated) show generally shallow groundwater throughout much of the valley, particularly
in the northern end of the valley. Areas where calculated depth to water is negative generally
coincide with areas of the valley lacking sufficient monitoring site density. The calculated depths
to groundwater appear to be reasonably represented in the Napa Subarea because this area has
the greatest density of monitored sites, particularly along the lower elevation eastern edge.

Future expansion of the groundwater/surface water evaluation using more refined spatial
representations of the groundwater surface and at different time periods will improve the
understanding of the dynamics in this relationship. A definitive evaluation of the relationship
between the river and groundwater would require accurate data for the river stage (i.e., elevation
of water in the river) and more data about depth to groundwater in areas adjacent to the river at
the time for which the depth to groundwater is represented. The product of such an evaluation
depends greatly on the ability to accurately interpret groundwater levels throughout the valley.
This Report recommends an expanded groundwater monitoring network to provide data for a
more refined interpretation of the groundwater surface.

ES 1.3.3 Characterization of Groundwater Recharge

Updating the hydrogeologic conceptualization and characterization of conditions in Napa County
involves refining understanding of the hydrologic processes for groundwater storage and
movement, particularly in the aquifer system underlying the main Napa Valley Floor. These
processes involve many complex pathways at many different time scales. A key County General
Plan goal (Napa County, 2008) is to “Conserve, enhance and manage water resources on a
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sustainable basis to attempt to ensure that sufficient amounts of water will be available for the
uses allowed by this General Plan, for the natural environment, and for future generations.”
Construction of a water budget, also known as a water balance, is a tool scientists can employ to
assess the quantity of groundwater in storage. A conceptual illustration of the components of a
water balance in a watershed is shown in Figure ES-2 (figure from Healy et al., 2007).

' 54
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Figure ES-2. Conceptual Diagram of a Watershed Water Balance

A water balance can be used to observe how the quantity of groundwater in storage may vary
over time. This tool relies upon a defined accounting unit of volume, for example a groundwater
basin or other hydrologic unit of analysis. Measurements of water flowing into and out of the

defined unit are used to determine the change in water storage. In the simplest form, the
equation for this is:
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Inflows — Outflows = Change in Storage

Typical Inflows and Outflows are summarized below (DWR, 2003):

Inflows

. Natural recharge from precipitation;

. Seepage from surface water channels;

. Intentional recharge via ponds, ditches, and injection wells;

. Net recharge of applied water for agricultural and other irrigation uses;
. Unintentional recharge from leaky conveyance pipelines; and
. Subsurface inflows from outside basin boundaries.

Outflows

. Groundwater extraction by wells;

. Groundwater discharge to surface water bodies and springs;

. Evapotranspiration; and

. Subsurface outflow across basin or subbasin boundaries.

Calculating change in storage using data for each inflow and outflow component provides the
best approximation of the change in storage. A simple way of estimating the change in storage
in a basin is through the determination of the average change in groundwater elevations over the
groundwater basin for a period of time. This change in water levels is then multiplied by the
area overlying the basin and the average specific yield (in the case of an unconfined aquifer
system, or storativity in the case of a confined aquifer system). Change in groundwater levels is
best determined over a specific study period that considers different water year types (wet,
normal, dry, multiple dry years), but it is common for shorter time periods (e.g., one year’s
spring to spring groundwater elevations) to be used. This simplistic approach to calculating a
change in storage does not provide an indication of the total volume of groundwater storage or
the storage available for use. Rather, this computation provides a “snapshot” perspective of
short-term trends. The quick calculation should only be considered as an indicator; a more
complete groundwater balance evaluation is much preferred (e.g., groundwater flow model). For
example, if stresses on the aquifer system induce additional surface water infiltration, the change
in groundwater storage may not be apparent (DWR, 2003).

Groundwater recharge is a key component when assessing the water budget of a groundwater
basin. Understanding recharge and other fluxes is important in evaluating groundwater
conditions and understanding the effects of land development on groundwater resources. This
study included characterizing groundwater recharge with an emphasis on the Napa Valley.
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The groundwater recharge process begins in the shallow soil column when precipitation or
applied water infiltrates below the ground surface. At shallow depths within the plant root-zone
water is consumed by plant evapotranspiration and can also be stored as soil moisture. When
soil moisture exceeds its holding capacity, water percolates below the root-zone as groundwater
recharge. If plant consumptive needs are met and soil moisture storage is below its holding
capacity, infiltrated water is stored within the root zone.

Root-Zone Water Balance

In this Report, a mass balance method is used to estimate regional and local recharge.
Groundwater recharge can be estimated based on a mass balance analysis of the root zone to
estimate the amount of groundwater recharge occurring below the root zone. Flux terms for the
“natural” root-zone water balance include precipitation (P), runoff (RO), evapotranspiration
(ET), recharge (R), and change in soil moisture storage (AS). The natural root-zone water
balance expression can be written as:

P-RO-ET-R=AS [1]
Figure ES-3 illustrates the components of the root-zone water balance.

ET

P-RO
RO

- 2
. = @
7 Root/Z/one, foil moisture storage
e

Figure ES-3. Conceptual Diagram of the Water Balance within the Root Zone

Infiltration is defined as precipitation minus runoff and is implicit in the root-zone water balance
expression [1]. The natural root-zone water balance can also be expressed to solve for recharge
as R=P —RO — ET — AS. Although this expression shows a solution for natural groundwater
recharge with respect to the root-zone water balance, the estimations of groundwater recharge
derived as part of this study are based on methods of calculating recharge from physical
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processes within the root zone. Instead, this analysis calculates natural groundwater recharge
using three physical processes models as a function of ending soil moisture storage and soil
texture parameters. Change in soil moisture storage (AS) becomes the closing term. A
spreadsheet, referred to as the root-zone water balance model, was developed on monthly time-
steps to calculate this natural root-zone water balance in the Napa Valley area and is described in
this Report.

Mass balance recharge estimates are presented for the Napa River watershed and major tributary
watersheds using a range of available data. Available records for streamflow, precipitation, land
use, and vegetative cover throughout these watersheds have been used to develop spatially-
distributed estimates of annual hydrologic inputs and outputs in order to solve for the volume of
groundwater recharge. This Report describes the quantification of: the distribution of
precipitation across the land surface, the amount of water returned to the atmosphere by
evapotranspiration, and the hydraulic properties of soil and alluvial materials through which
water must infiltrate to reach groundwater. Recharge estimates developed through the mass
balance approach are evaluated using a sensitivity analysis to determine the degree to which any
individual or set of inputs affects the estimate. The results of the mass balance recharge estimates
are summarized in Table ES-1.

Table ES-1. Summary of Water Balance Model Results

Average Annual Range Recharge
(acre-feet) (acre-feet) (% of
Precip.)
Watershed Precip. | Outflow | Infilt. ET Recharge | Recharge | Recharge
Napa River near Napa | 418,500 | 146,800 | 271,700 | 201,900 70,600 188&3309;)00 17%
4,300 -
- Conn Creek 98,200 | 24,600 | 73,600 | 52,200 21,100 21%
40,700
- Dry Creek 33,000 14,200 18,700 | 16,400 2,000 500 - 6,300 6%
- Napa River at St. 2,500 - o
Helenia 161,400 | 67,000 | 94,400 | 72,500 22,000 60.900 14%
-- Napa River at 2,000 - o
Calistoga 54,200 | 23,600 | 30,600 | 19,700 10,500 17.200 19%
Milliken Creek 33,000 16,800 16,200 | 13,500 2,500 100 - 7,100 8%
Tulucay Creek 19,500 9,100 10,400 9,500 1,000 100 - 2,300 5%
Redwood Creek 19,300 7,800 11,500 9,500 1,900 400 - 5,000 10%
Napa Creek at Napa 32,100 14,800 17,300 13,700 3,600 600 - 6,900 11%

Results from the recharge analysis showed that recharge (on a % of precipitation basis) within
the Napa River near Napa watershed groundwater recharge is higher in the Conn Creek
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watershed in the northern portion of the watershed above Calistoga. Precipitation also is higher
in these areas, which may contribute to higher groundwater recharge amounts in this area.
Estimates from the root-zone water balance model indicate that the Tulucay Creek watershed has
the lowest amount of groundwater recharge. This may be because approximately 23 percent of
the Tulucay Creek watershed is represented by urban land uses, the highest of all watersheds
analyzed.

Potential explanations for the spatial variability of recharge are presented, including differences
in watershed soils and geology, slope, and land uses. Previous work by LSCE (2011) analyzed
geology and slope in Napa County and developed a map showing areas of highest recharge
potential. This map is presented in this Report and illustrates identified geologic units with the
greatest recharge potential and areas where ground surface slopes exceed 30 degrees. This
Report summarizes the land area for the geologic units of greatest recharge potential by
watershed.

ES 1.4 Groundwater Level Monitoring and Recommendations

An important element in Napa County’s Comprehensive Groundwater Monitoring Program is an
evaluation of the construction information for wells with water level monitoring data.
Understanding the exposure of monitored wells to aquifers in their vicinity is critical to
analyzing the data collected from those wells. The two most important pieces of construction
information for monitored wells, in addition to accurate location information, are information
about the geologic material encountered when the well was drilled and a record of the depth of
the well screens. These things allow the data collected from a well to be placed in a larger
hydrogeologic context, enabling a better understanding of subsurface conditions. This Report
presents the results of an inventory of wells in Napa County with any record of water level data.
Findings from the inventory are presented in light of results from the updated hydrogeologic
characterization and provide information to support the refinement and expansion of on-going
monitoring efforts.

Construction records for current and historic groundwater level monitoring wells have been
reviewed and compiled. In cases where construction information was incomplete or missing,
efforts were made to locate missing information. Construction details were also cross referenced
with results from the current hydrogeologic characterization of geologic and aquifer units in
order to identify the aquifers in which wells are completed. This Report presents the results of
that inventory of water level monitoring wells.

Due to the large proportion of wells lacking complete construction information, efforts to locate
construction information for monitored wells focused on the high priority subareas in the Napa
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Valley Floor and the Carneros Subarea. Additional efforts were made to identify monitored wells
adjacent to the Napa River to evaluate potential groundwater/surface water monitoring sites.

ES14.1 Recommendations to Expand Groundwater Monitoring Well Network

Figure ES-4 illustrates the distribution of current groundwater level monitoring locations, which
is primarily located in the Napa Valley Floor-Napa and MST Subareas. Very little groundwater
level monitoring is currently conducted elsewhere in Napa County outside these two subareas. A
few scattered locations of groundwater level monitoring occur in the Berryessa, Pope Valley, the
southern portion of the Central Interior Valleys, Jameson/American Canyon, and in the NVF-
Calistoga, NVF-St. Helena, and NVF-Yountville Subareas. Groundwater level monitoring is not
currently conducted in the Carneros, Livermore Ranch, Angwin, Southern Interior Valleys, and
Western Mountains Subareas. Section 9 of this Report summarizes the number of wells in each
subarea that are currently monitored for groundwater levels. Groundwater level measurements
have been recorded at a total of 87 sites through 2011. Of these sites where groundwater levels
are measured, some type of well construction information (depth and/or perforated interval(s)) is
available for 45 sites. Most current groundwater level monitoring occurs on a semi-annual
frequency.

A preliminary ranking and priorities for improving or expanding groundwater level monitoring
were prepared for each county subarea. Six subareas are given a relatively higher priority for
improving the groundwater level monitoring network based on factors of current population and
groundwater utilization relative to other parts of the county, and/or the need to improve
understanding of groundwater/surface water interactions. Some factors are given greater
consideration in areas that currently use more groundwater than other areas. These areas include:

NVE-Calistoga,
NVEF-St. Helena,
NVEF-Yountville,
NVEF- MST,
NVF-Napa, and
Carneros Subareas

The monitoring network gaps in these six subareas might be addressed by:

1) Investigating the potential to restart monitoring where historical records are available but
monitoring was discontinued;

2) Identifying existing wells of suitable construction that might be volunteered for
inclusion through County and GRAC education and outreach efforts (this may include
wells that are already being monitored for groundwater quality); and
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3) Constructing new dedicated monitoring wells if suitable existing wells either do not exist
in the area of interest or are otherwise not available.

Monitoring in other subareas with relatively medium to lower priorities is suggested to be
addressed with volunteered wells. The Napa County CASGEM Network Plan submitted to
DWR in September 2011 (LSCE, 2011b) also describes the County’s intent to include at least
one additional monitoring well in the Pope Valley and Berryessa Valley Groundwater Basins.

The County will conduct additional public outreach to inform more private well owners of the
value of understanding the groundwater resources in the County and to encourage their voluntary
participation in the Comprehensive Groundwater Monitoring Program and/or CASGEM program
(LSCE, 2013). The County anticipates additional wells to be included in the CASGEM program
over the coming years. Wells will be included based upon input from the County’s GRAC and
in concert with their work to meet the objectives of the County’s Comprehensive Groundwater
Monitoring Program and the CASGEM program.

For each county subarea, this Report describes the existing groundwater monitoring sites,
provides recommendations for the number and location of additional monitoring areas, and
describes the key groundwater level monitoring objectives to be addressed. Altogether, it is
recommended that approximately six groundwater/surface water monitoring sites for purposes of
evaluating groundwater/surface water interactions and about 18 other areas of interest be added
to the network (Figure ES-4).

The six proposed groundwater monitoring sites are located along the main Napa Valley Floor
from the City of Napa north to St. Helena adjacent to the Napa River system (Figure ES-4).
These facilities are planned to be located near to existing stream gaging stations and/or near
areas where stream monitoring can also be conducted. The proposed groundwater monitoring
facilities are also being sited, where possible, adjacent to existing groundwater monitoring
facilities (i.e., typically water supply wells constructed to greater depths in the aquifer system).
The proposed monitoring wells will enable focused data collection regarding groundwater
elevations and water quality to identify and characterize interactions with surface water.

ES 1.5 Additional Recommendations

This study led to a broader awareness of the available geologic data, including drillers’ reports,
that were used to update the hydrogeologic conceptualization of Napa Valley Floor. This work
also identified factors related to future assessment of groundwater availability. Spatial data
coverage for stream gaging stations and groundwater level monitoring was good for some
County subareas; however, for other subareas, additional stream gaging locations and monitoring
network enhancements are needed. It was also learned better data are needed to develop aquifer

LSCE AND MBK 13



JANUARY, 2013 UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

characteristics that more accurately represent aquifers developed for groundwater utilization.
Recommendations are presented to enhance and expand countywide monitoring to facilitate
understanding of groundwater availability and integrated regional water management and
planning efforts. Some of these recommendations, particularly recommendations related to the
Carneros, Jameson/American Canyon, and Napa River Marshes Subareas, were previously
discussed in reconnaissance work for the County’s Comprehensive Groundwater Monitoring
Program (LSCE, 2011). The scope of the present study did not include the latter two subareas,
so these recommendations still apply. The present study did attempt to develop a geologic cross-
section in the Carneros Subarea and found geologic information to be lacking.

ES15.1 Carneros Subarea Hydrogeology

Limited data are available that describe the hydrogeologic setting of the Carneros Subarea. The
available data suggest that groundwater resources are limited due to the generally low yielding
nature of the formations in this area and poor groundwater quality at some location (LSCE,
2011a). Future planning decisions require knowledge of current groundwater conditions and the
possible impacts that may result from additional pumping. A complete analysis of the Carneros
Subarea is recommended, including:

Monitoring groundwater levels';

Monitoring groundwater quality';

Collection and interpretation of geologic data (primarily from well drillers’ reports)
Estimation of groundwater recharge using both mass balance;

Determination of the extent and properties of aquifer materials; and

Investigation of the influence of natural and induced hydrologic stresses occurring in
neighboring subareas.

Since stream gaging information are lacking in the south part of the county, it is recommended
that the focus be on enhancing the groundwater monitoring network (as discussed below) and
development of additional geologic data, as feasible.

ES 1.5.2 Hydrogeology and Saltwater Intrusion Potential for the Jameson/American
Canyon and Napa River Marshes Subareas

Similar to the Carneros Subarea, limited data are available for the Jameson/American Canyons
and Napa River Marshes Subareas which make up the southern County area. The two main
issues facing this area are potential saltwater intrusion and the possibility that current water
resources will not be sufficient to meet future demand. To establish current conditions and obtain

! Actions to implement additional groundwater level and quality monitoring are underway (LSCE, 2013).

LSCE AND MBK 14



JANUARY, 2013 UPDATED HYDROGEOLOGIC CONCEPULATIZATION
AND CHARACTERIZATION OF CONDITIONS

information necessary for future development planning, further analysis is recommended that
includes:

Monitoring groundwater levels;

Monitoring groundwater quality;

Collection and interpretation of geologic data (primarily from well drillers’ reports);
Analysis of streamflow and precipitation;

Estimation of recharge and discharge using both mass balance and streamflow infiltration
methods; and

e Determination of the extent and properties of aquifer materials.

The current lack of groundwater data makes it difficult to determine the source and distribution
of salinity in the southern County area with any certainty. A series of multi-level monitoring well
clusters installed stepping south from the City of Napa toward San Pablo Bay would help in
determining the geology of the Napa River Marsh Subarea and distribution of high salinity
groundwater. This further subsurface exploration and characterization of the aquifer system, in
conjunction with efforts to estimate subsurface outflow from the Napa Valley, would also help
determine if freshwater within the Napa River Marshes Subarea could possibly be used to sustain
increasing demand in the Jameson/American Canyon Subarea.

Aquifer Testing

As explained in this Report, the distribution of the hydraulic conductivities in the Napa Valley as
presented by Faye (1973) was based on data recorded on historical drillers’ reports. During the
current study, it became evident, based on the approximately 1,300 reports reviewed, that most
of the “test” data are insufficient to adequately determine or estimate aquifer characteristics,
since most of these data were recorded during airlift operations rather than a pumping test.
Currently, test methods accepted in the County’s Well and Groundwater Ordinance allow
bailing, airlifting, pumping, or any manner of testing generally acceptable within the well drilling
industry to determine well yield. Recommendations for modifying the Napa County’s Well and
Groundwater Ordinance (Title 13, Chapter 13.04) have been proposed to improve the quality of
data received by Environmental Management concerning reporting of well yield (LSCE, 2011).
These recommendations included removal of bailing and airlifting as acceptable methods;
pumping is recommended to gather the appropriate data to reliably determine well yield,
particularly in areas where such information along with aquifer characteristics is determined to
be important to accomplish other County groundwater objectives.

Stream Gaging Stations

One of the major limitations in this study is the spatial and temporal availability of streamflow
gage data. The limited availability of data from gaged streamflow locations precludes
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developing a more spatially distributed estimate of recharge using this method. Because
streamflow as measured at a gage is an aggregate for the upstream drainage area, infiltration is
assumed to be uniform throughout each gaged watershed and across all land use categories.

In order to estimate streamflow from ungaged watersheds, a rainfall-runoff model could be
developed and calibrated with records from gaged watersheds. A rainfall-runoff model may also
help improve the spatial resolution of infiltration within gaged watersheds. Several different
platforms are available for these types of models.

The Putah Creek watershed represents approximately 46 percent of Napa County and is an
ungaged watershed; however, it may be possible to estimate runoff from this watershed by
calculating inflow to Lake Berryessa. Reservoir inflow calculations require close quality control
of inputs and may not be possible if flood control releases from Monticello Dam are not
accurate. If it is possible to calculate inflow to Lake Berryessa, this time-series could be used as
the outflow component in the water balance model to estimate groundwater recharge for this area
of the county.

ES 15.3 Future Groundwater Modeling Efforts

As described earlier in this Report, a groundwater flow model was developed for the Napa River
watershed which was generally conceptualized as a large basin of impermeable rock overlain in
three distinct areas by more permeable units (DHI, 2006a). The three areas that were the focus
of the groundwater model were the north Napa Valley area and the MST and Carneros Subareas.
The groundwater model encompasses the Napa River watershed and consists of two layers. The
upper layer was designated as being unconfined and the lower layer was designated as confined.
Each of the three modeled areas was represented as a separate water-producing geologic unit.
The geologic unit that was conceptualized as the primary source for groundwater in the north
Napa Valley area was the alluvium. Aquifer parameters and their distribution were based on
previous work presented in Faye (1973), and extrapolated to the rest of the Napa Valley Floor to
the south.

A model is a tool that can help facilitate the examination of water resources management
scenarios, including the effects of climate change and other stresses on surface and groundwater
resources. Large regional models can be especially useful tools to examine complicated
scenarios. As described in this Report, the geologic and hydrogeologic setting in Napa County
and specifically the Napa Valley Floor is extremely complex. The updated hydrogeologic
conceptualization presented herein shows that the subsurface is so complex that the current two-
layer model for the north Napa Valley area, which focuses on the alluvium with unconfined and
semi-confined aquifer characteristics, needs significant refinement for future use and to improve
the models’ predicative utility. Such refinement includes, but is not limited to, incorporation of
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the updated physical hydrogeologic conceptualization in the model structure and consideration of
revised aquifer parameters and/or sensitivity analyses of parameters until such parameters can be
refined through proper testing.
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