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BEFORE THE
CALIFORNIA STATE WATER RESOURCES CONTROL BOARD

In the Matter of Central Coast Groundwater SWRCB/OCC File
Coalition (CCGC) Petition for Review of Action
and Failure to Act by the California Regional CENTRAL COAST GROUNDWATER

Water Quality Control Board, Central Coast COALITION’S PETITION FOR REVIEW:
Region, in Rejecting CCGC Contour Maps for MEMORANDUM IN SUPPORT OF
Compliance With Cooperative Groundwater PETITION (Wat. Code, § 13320)

Monitoring Requirements, Order
No.R2-2012-0011, as modified by
Order W(Q-2013-0101.

The Central Coast Groundwater Coalition (CCGC or Petitioner), in accordance with
section 13320 of the Water Code and Conditional Waiver of Waste Discharge Requirements for
Discharges from Irrigated Lands, Order No. R3-2012-0011 (Agricultural Order) as modified by
State Water Resources Control Board Order WQ-2013-0101, hereby petitions for review certain
decisions and determinations made by the California Regional Water Quality Control Board,
Central Coast Region, as delegated to the Regional Board’s Executive Officer. The issues and a
summary of the bases for the Petition follow.

The CCGC is a non-profit public, mutual benefit corporation incorporated pursuant to
state law. The CCGC was formed with the specific purpose of providing growers within the
Central Coast region of California subject to the provisions of the Agricultural Order and the

associated Monitoring and Reporting Order Nos. R3-2012-0011-01, R3-2012-0011-02, and
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R3-2012-0011-03 (collectively, “MRPs”) with the option of participating in a cooperative
groundwater 1;10nitori11g progfam in lieu of conducting individual groundwater monitoring that is
otherwise required by the MRPs.

1. NAME AND ADDRESS OF PETITIONER:

Central Coast Groundwater Coalition
P. O.Box 828

Salinas, CA 93902

Attn: Mr, Parry Klassen

Telephone: (707) 725-6182, ext. 3005
Email: pklassen@unwiredbb.com

In addition, all materials in connection with this Petition should be provided to CCGC’s

counsel at the following address:

Somach Simmons & Dunn

A Professional Corporation
Theresa A. Dunham, Esquire

500 Capitol Mall, Suite 1000
Sacramento, CA 95814
Telephone: (916) 446-7979
Facsimile: (916) 446-8199

Email: dunham@somachiaw.com

2, THE SPECIFIC ACTION OR INACTION OF THE REGIONAL BOARD WHICH
THE STATE BOARD IS REQUESTED TO REVIEW:

Th.e CCGC petitions the State Water Resources Control Board (State Board) to review the
Central Coast Regional Water Quality Control Board (Regional Board) Executive Officer’s
rejection of the CCGC’s contour maps for the specific purposé of publicly displaying individual
well data collected by the CCGC from its members. In letters to the CCGC dated February 20,
2015, Irrigated Lands Regulatory Program: Response to Central Coast Groundwater Coalition
Technical Memorandum and Contour Maps, Groundwater Nitrate, Salinas Valfey, California
(February 2015 Rejection Letter), attached hereto as Attachment 1, and March 20, 2015, Irrigated
Lands Regulatory Program: Commenis on Central Coast Grouna’warer Coalition Technical
Memorandums for Northern Counties (March 2015 Rejection Letter) attached hereto as
Attachment 2, the Régional Board’s Executive Officer alleges that the CCGC’s contour maps for

the Salinas Valley (February 2015 Rejection Letter) and for the Pajaro and Gilroy-Hollister
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Valleys (March 2015 Rejection Letter) fail to comply with Conditions 10 through 13, and cannot
be revised to comply with such conditions, that are contained and part of the Regional Board’s
approval of the CCGC’s May 31,2013 final workplan. (Letter to Abby Taylor-Silva from
Kenneth A. Harris Jr. (July 11, 2013) Agriculiural Regulatory Program — Approval of Central
Coast Cooperative Groundwater Program (Workplan Approval Letter), attached hereto as
Attachment 3.)' Specifically, the Regional Board’s Executive Officer determined that CCGC’s
draft contour maps for the Salinas Valley “do not meet Conditions 10 through 13 of the Execﬁtive
Officer’s Workplan Approval letter and the contour maps alone are not sufficient for providing
reliable information to the public, in lieu of the actual groundwater data.” (February 2015
Rejection Letter, p. 2.) Most recently, the Regional Board;s Executive Officer determined that
CCGC’g draft contour maps for the Pajaro and Gilroy-Hollister Valleys “do not meet

Conditions 10 through 13.” (March 2015 Rejection Letter, p. 1.) The Regional Board further
advised the CCGC that review of this action could be petitioned to the State Board in accordance
with section 13320 of the Water Code. (February 2015 Rejection Letter, p.3.) This Petition is
filed in accordance with Water Code section 13320, the February 2015 Rejection Letter, and
communication received from the Regional Board’s counsel that the Regional Board Executive
Officer’s decision is an action subject to petition. With this Petition, the CCGC is requesting
State Board review of the Regional Board’s requirement to post individual well data to the
internet for public display, and the Regional Board Executive Officer’s rejection o_f contour maps
for their intended purpose of informing the public about nitrate concentrations in shallow

groundwater.

3. THE DATE ON WHICH THE REGIONAL BOARD ACTED OR REFUSED TO
ACT: _

The Regional Board rejected the CCGC’s draft contour maps for the Salinas Valley on
February 20,2015, and rejected the CCGC’s draft contour maps for the Pajaro and Gilroy-

! The Regional Board’s approval letter refers to the “Central Coast Cooperative Groundwater Program.” This was
the CCGC’s original name, which was subsequently changed to “Central Coast Groundwater Coalition.” For the
purposes of this Petition, we will refer to the third party cooperative program as the CCGC.

CCGC'S PETITION FOR REVIEW; MEMORANDUM IN SUPPORT OF PETITION -3-
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Hollister Valleys on March 20, 2015. With this rejection, the Regional Board is tri ggering the
need for public display of individual well data pursuant to an unwritten, vague Regional Board
policy. Unless otherwise provided, the CCGC contends that all actions and inactions of the
Regional Board challenged herein are not supported by adequate findings or evidence in the

record and/or are inconsistent with applicable law.

4. STATEMENT OF REASONS WHY THE REGIONAL BOARD’S ACTION WAS
INAPPROPRIATE OR IMPROPER:

A full and complete statement of the reasons why the Regional Board’s actions were
Inappropriate or improper is provided in the accompanying Statement of Points and Authorities.
5. THE MANNER IN WHICH THE PETITIONER IS AGGRIEVED:

The Regional Board’s premature rejection of the CCGC’s draft contour maps, and the
Regional Board’s resistance to work further with the CCGC to develop such maps for their
intended purpose, will mean that individual nitrate groundwater data for domestic and agricultural
supply wells monitored by the CCGC on behalf of its coopefative members will be publicly
displayed on the State Board’s GeoTracker Groundwater Ambient and Monitoring Assessment
(GAMA) Program database. The display of such information publicly is contrary to the
understanding of the CCGC with respect to agreements reached between the CCGC and the
Regional Board in conjunction with the Workplan Approval Letter. Further, rejection of the
contour maps is arbitrary and does not reflect the technical and scientific validity assdciated with
the _contoﬁr maps and their specific intended purpose of being used to inform the public of nitrate
drinking water quality in agricultural areas. Moreover, the data in question is available publicly
to individuals and/or entities that choose to obtain such information through a Public Records Act
request pursuant to California Government Code section 6250 et seq. The sole issue here is the
public display and availability of individual well data through the internet on an open database,
which is accessible to anyone in the world at any time versus requiring members of the public to

seel individual well data through the submittal of a Public Records Act request.
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6. THE SPECIFIC ACTION BY THE STATE OR REGIONAL BOARDS
REQUESTED:

Based on the foregoing, the CCGC requests that the State Board modify, or order the

Regional Board to modify its responses to the CCGC’s technical memoranda with direction as

follows: .

A.

Find that technically sound contour maps for the Salinas, Pajaro, and Gilroy-
Hollister Valleys can comply with and meet Conditions 10 through 13 of the
Workplan Approval Letter, and that final contour maps can be sufficient for
providing reliable information to the public in lieu of displaying actual individua]
well data on GeoTracker;

Find that the Regional Board has prematurely denied the use of such contour maps
for their intended purpose, and that the Regional Board must rescind its

February 2015 Rejection Letter and March 2015 Rejection Letter;

Find and declare that the ri ght to privacy of individuals outweighs the need to
publicly display individual well data on GeoTracker, and that the public’s right to
access governmental information is preserved by requesting such data through a
Public Records Act request; and, |

Make any necessary revisions consistent with the above-terms and provisions of

this Petition.

7. A STATEMENT OF POINTS AND AUTHORITIES IN SUPPORT OF LEGAL
ISSUES RAISED IN THIS PETITION:

The CCGC’s statement of points and authorities js set forth below.

il
i
i
I
il
i
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8. A STATEMENT THAT THE PETITION HAS BEEN SENT TO THE
APPROPRIATE REGIONAL BOARD:

A true and correct copy of the Petition was mailed by First Class mail on March 23, 2015,

to the Regional Board at the following address:

Kenneth A. Harris, Jr., Executive Officer

California Regional Water Quality Control Board, Central Coast Region
895 Acrovista Place, Suite 101

San Luis Obispo, CA 93401

9. A STATEMENT THAT THE SUBSTANTIVE ISSUES OR OBJECTIONS RAISED
IN THE PETITION WERE RAISED BEFORE THE REGIONAL BOARD:

The substantive issues and objections in this Petition were raised before the Regional
Board at the January 30,2015 Regional Board meeting, and in written comments submitted on
January 26, 2015, |

STATEMENT OF POINTS AND AUTHORITIES

I. INTRODUCTION

The Central Coast Groundwater Coalition (CCGC) is a third-party cooperative
groundwater-monitoring program that was established to provide agricultural growers within the
Central Coast region an alternative to conducting and reporting individual groundwater
monitoring data. The cooperative program was designed to gather data in a more efficient
manner, and through the collection of significant data and information, provide technically and
scientifically sound characterizations of groundwater quality in the Centréll Coast region, In
particular and relevant to this Petition, the CCGC is looking to characterize drinking water for
nitrate in agricultural areas by evaluating the spatial distribution of nitrate concentrations in the
Salinas, Pajaro, and Gilroy-Hollister Valleys and by providing conservative estimates of where
groundwater nitrate concentrations are likely to be above the maximum contaminant level (MCL)
for nitrate.

| In an agreement reached between the CCGC and the Regional Board, the Regional Board

agreed to publicly display cooperative program data as contour maps, as long as the contour maps

meet the conditions specified in the Workplan Approval Letter. If such conditions are not met,
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then individual well data collected by the CCGC would be displayed publicly on the GeoTracker
GAMA database. Atissue here is the Regional Board’s decision to reject the use of the CCGC
contour maps for their intended purpose of publicly displaying data, thus triggering the
requirement that all individual domestic and agricultural supply well data collected by the CCGC
be publicly displayed on the GeoTracker GAMA database starting March 15, 2016.

The Regional Board’s decision was made in advance of receiving final technical
memoranda and contour maps, and was based on circumsta.nces unrelated to the acfual technical
validity of said maps. Rather, the Regional Board’s rejection of such maps was based solely on
staff’s changed belief that all data collected should be displayed publicly on the GeoTracker
GAMA database. While one could speculate as to the reasons for this change in position, such
speculation is irrelevant. What matters here is that the Regional Board has prematurely and
arbitfarily rejected the use of contour maps for the specific and intended purpose of publicly
displaying nitrate concentration data and information in a manner that would be useful to the
public. With this rejection, the Regional Board is unilaterally deciding that all individual
domestic and agriculturél supply well data must be publicly displayed on GeoTracker. The
CCGC contends that the Regional Board’s actions fail to honor its agreements as specified in the
Workplan Approval Letter and, as a result, growers participating in the cooperative program will
be harmed because domestié and agricultural supply well data that they thought would be
available publicly only through a Public Records Act request will now Be displayed publicly on
the internet. Moreover, the Regional .B oard’s action here makes unilateral, unwritten policy
decisions that are better left to the State Board. To rectify this wrong, the State Board needs to
find that the Regional Board’s rejection of the CCGC’s contour maps is inappropriate, and that
contour maps can be used to inform the public of potential nitrate concentrations in domestic and
agricultural supply wells in agricultural areas. Ultimately, the State Board must find that display
of individual well data on GeoTracker is not required by law, and has limited public purpose with

respect to informing others of nitrate concentrations in shallow groundwater.
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I1. BACKGROUND

On March 15,2012, the Regional Board adopted Conditional Waiver of Waste Discharge
Requirements Order No. R3-2012-0011 for Discharges from Irrigated Lands (Agricultural Order),
and Monitoring and Reporting Program Order Nos. R3-2012-0011-01, R3-2012-0011-02, and
R3-2012-0011-03 (collectively, “MRPs”). The MRPs included groundwater monitoring and
reporting requirements for all individuals, although the freqUency of monitoring varied depending
on the tier in which a grower’s operation was classified. For growers in all tiers, the MRPs
included a provision that allowed growers to participate in a cooperative groundwater monitoring
program in lieu of conducting individual groundwater monitoring.

In relevant part, the MRPs provide as follows:

In lieu of conducting groundwater monitoring, Dischargers may participate in a
cooperative groundwater monitoring effort to help minimize costs and to develop
an effective groundwater monitoring program. Qualifying cooperative
groundwater monitoring and reporting programs may include, but are not limited
to, regional or subregional groundwater programs developed for other purposes as
long as the proposed cooperative groundwater monitoring program meets the
Central Coast Water Board’s general purpose of characterizing groundwater
quality and ensuring the protection of drinking water sources. Ata minimum, the
cooperative groundwater monitoring effort must include sufficient monitoring to
adequately characterize the groundwater aquifer(s) in the local area of the
participating Dischargers, characterize the groundwater quality of the uppermost
aquifer, and identify and evaluate groundwater used for domestic drinking water
purposes. -(See, e.g., MRP Order No. R3-2012-0011-03, p. 9.)

In response to this provision, some growers in the Central Coast came together to establish
a cooperative groundwater monitoring program for the northern areas of the Central Coast. Other
growers worked collectively to develop cooperative groundwater monitoring programs for other
areas.” The cooperative program, now known as the CCGC, submitted a final workplan,
Northern Central Coast Cooperative Groundwater Program (May 2013 Workplan), for Regional

Board review on May 31, 2013. The May 2013 Workplan applied to participating growers (i.e.,

2

hito/Awww walerboards capov/eendraleoast/water issues/programe/as wahvers/docs/adonted2012ae order/erd fin
abmun 070114 pdf, as of March 23, 2013,

* Ultimately, growers in the southern portion of the Central Coast region joined the northern caooperative program.
The details of this are not relevant to this Petition for Review, which focuses specifically on the rejection of Salinas,
Pajaro, and Gilroy-Hollister Valleys’ contour maps.

CCGC’'S PETITION FOR REVIEW; MEMORANDUM IN SUPPORT OF PETITION -8-
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CCGC members) in Monterey, Santa Cruz, Santa Clara, and San Benito Counties. On July 9,
2013, a slightly revised workplan was submitted with clarifications.

On July 11, 2013, the Regional Board’s Executive Officer (Kenneth A. Harris, Jr.) issued
an approval letter to the CCGC, granting approval of the third-party program as described in the
combined workplans. (Workplan Approval Letter, p. 1.) Aé part of its approval, specific
conditions were included in the Workplan Approval Letter. Relevant to this Petition are
Conditions 10 through 13, Adequacy of Sampling Lacations and Density, Contour Maps, which
are discussed in section III.E below.

| During this time period, the State Board was conducting its review of the Agricultural
Order and the MRPs due to petitions filed by various parties. As part of its réview, the
cooperative groundwater program provisions in the Agricultural Order and the MRPs were -
discussed at length by the State Board, and the State Board modified the provisions in its Order
WQ 2013-0101. (See Order WQ 2013-0101, pp. 33-35.) The State Board’s revisions further
emphasized concerns with domestic well water exceeding drinking water standards for nitrate,
and required notification to users of such domestic well water if sampling resnlts indicated that
the water did in fact exceed drinking water standards. (Order WQ 2013-0101, p. 34.) At the time
of State Board review, the CCGC had originally proposed to use contour maps to provide for
statistical projections of groundwater quality to avoid the need to monitor all domestic wells for
growers participating in the cooperative program. The State Board upheld this approach by
stating that cooperative groundwater monitoring proposals needed to include at least one of three
approaches for evaluating drinking water in participating grower wells. One approach was to
coﬁduct direct sampling of all domestic wells, and another was to use a statistically valid
projection of groundwater quality at the location of the well, (Order WQ 2013-0101, p. 33.)

After the State Board issued its order, and for a variety of reasons, the CCGC decided to
conduct direct sampling of all domestic wells for its grower members. This sampling occurred
from and included direct sampling of 672 domestic wells throughout the Central Coast region.
Thus, in short, statistical projections and contour maps were no longer going to be used for

characterizing grower member domestic well water quality. However, the CCGC still intended to

CCGC’S PETITION FOR REVIEW; MEMORANDUM IN SUPPORT OF PETITION -9-
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use contour maps in accordance with the Workplan Approval Letter to meet certain conditions
associated with informing the public of nitrate concentrations in shallow groundwater.
Specifically, and as expressed in the Workplan Approval Letter, the contour maps need to be
sufficient “such that individual domestic well owners that reside in agricultural areas within the
cooperative groundwater monitoring program boundary can make informed decisions related to
their drinking water quality and potential health exposure to nitrate.” (Workplan Approval Letter,
p.4)

Over the course of 2014, CCGC representatives and Regional Board staff met on
numerous occasions to discuss implementation of the cooperative monitoring. program, including
preparation of contour maps. The Final Report, including final contour maps, was due to the
Regional Board on March 15,2015. (See Central Coast Groundwater Coalition Work Plan for
Monterey, Santa Clara, Santa Cruz, and San Benito Counties (updated November 1,2013), p. 15,
attached hereto as Attachment 4.) As part of this iterative process, the CCGC submitted two
separate draft reports for the Salinas Valley for review and discussion.” (Distribution of
Groundwater Nitrate Concentrations, Salinas Valley, California (April 30, 2014) (April Draft
Technical Memorandum), attached hereto as Attachment 5; Groundwater Nitrate, Salinas Valley,
California, Technical Memorandum (December 10, 2014) (December Draft Technical
Memorandum), attached hereto as Attachment 6.) Late in 2014, and after submittal of the Draft
Final Repdrt (which is the December Draft Technical Memorandum), CCGC representatives were
informed by Regional Board staff that they would not approve contour maps in lieu of public
display of individual well data collected by the CCGC on the GeoTracker GAMA database.
Rather, Regional Board staff indicated that it was their belief that contour maps could not be
developed in a manner that would satisfy Conditions 10 through 13 and, thus, such maps would
be rejected for that specific purpose.

At the January 30, 2015 Regional Board meeting, this issue was discussed before the full

Regional Board. (See, e.g., Letter to Mr. Kenneth A. Harris Jr. from Mr. Parry Klassen dated

* Draft reports for the Pajaro and Gilroy-Hollister Valleys were 1o follow and would be based on collective decisions
made with respect to the Salinas Valley,

CCGC’S PETITION FOR REVIEW; MEMORANDUM IN SUPPORT OF PETITION -10-
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January 26, 2015, attached hereto as Attachment 7;.see also Central Coast Groundwater Coalitifm
PowerPoint Presentation dated January 27,2015 (CCGC PowerPoint Presentation), attached
hereto as Attachment 8.) No direct action was taken by the Regional Board except to uphold the
Executive Officer’s discretion to consider the adequacy of contour maps for their intended
purpose of informing the public in accordance with the Workplan Approval Letter.

The Re.gional Board Executive Officer’s determination to reject contour maps was
formalized in his February 2015 Rejection Letter for the Salinas Valley, and in his March 2015
Rejection Letter for the Pajaro and Gilroy-Hollister Valleys. Such rejection was prior to receipt
of a Final Report and final contour maps for the three valleys.” The CCGC’s only recourse is to
now bring this Petition to the State Board, seeking review of the Regional Board’s rejection of
contour maps in lieu of public display of individual well data on GeoTracker, and the Regional
Board’s unilateral decision that all individual well data must be available to the public on the
State Board’s GeoTracker database. For the reasons discussed herein, the State Board must reject
the Regional Board’s position with respect to the use of contour maps and public display of
individual well data. | |
III. ARGUMENT

The CCGC petitions the Regional Board’s determination as expressed in its
February 2015 Rejection Letter and March 2015 Rejection Letter on several grounds. First, the
CCGC’s cooperative groundwater monitoring program has complied with all provisions specified
in the MRPs (as originally adopted by the Regional Board and as revised by the State Board).
Second, the CCGC’s draft contour maps meet Conditions 10 through 13 of the Workplan
Approval Letter, and would further meet these conditions when submitted in their final form.
Third, the Regional Board’s action to disapprove of the contour maps for their intended purpose
has no basis in law or policy, and the requirement to display-individual well data on GeoTracker

has limited utility to inform others that reside in agricultural areas about their potential health

> Subsequent to issuance of the February 2015 Rejection Letter, the Regional Board agreed to extend the date for
submittal of the Final Report for the Salinas, Pajaro, and Gilroy-Hollister Valleys to no later than June 1, 2015. (See
March 2015 Rejection Letter, p. 4.)

CCGC’S PETITION FOR REVIEW, MEMORANDUM IN SUPPORT OF PETITION -11-
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exposure to nifrates. And, fourth, the Regional Board’s actions undermine the value and intent of

third party programs.

A. CCGC Agrees That Protection of Public Health Is a Key Component of the
CCGC’s Cooperative Groundwater Monitoring Program

As a preliminary matter, the CCGC wants to clearly state that it agrees protection of
public health from exposure to nitrate that may be found in drinking water is a key component of
the CCGC’s cooperative groundwater monitoring program. Because of this, the CCGC
voluntarily decided to monitor all of its member domestic wells for nitrate rather than relying on
contours to estimate nitrate concentrations in member domestic wells. This resulted in
672 domestic wells being monitored throughout the Central Coast region. (See CCGC
PowerPoint Presentation; p. 2.) Out of the 672 domestic wells monitored, 229 domestic wells had
nitrate concentrations that exceeded the drinking water MCL (i.e., nitrate drinking water
standard). In accordance with the State Board’s Order, users of the 229 domestic wells were
timely notified of the health affects associated with drinking water that exceeded the nitrate
drinking water standard.

Further, where there were exceedances (or in some cases concentrations near the drinking
water standard), CCGC members voluntarily conducted follow-up actions to provide replacement
water. Based on information provided to the CCGC, users of 214 domestic wells m_onitored by
the CCGC were provided some form of replacement water.® The CCGC continues to work with
its members, the Regional Board, and local health departments to ensuré that all users of domestic
well water under the control of CCGC members are pl'qtected from potential health exposures

associated with nitrate in drinking water.

¢ Based on information provided to the CCGC, the collective information provided by members indicates that 41 of
the domestic wells with exceedarnces are not used, 6 members had not responded, 4 users declined the offer of
replacement water, and in 7 instances no replacement water was supplied. (CCGC PowerPoint Presentation.)

CCGC'S PETITION FOR REVIEW; MEMORANDUM IN SUFPORT OF PETITION -12-
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B. Use of Contour Maps for Intended Purpose Does Not Prevent Members of the
Public From Obtaining the Data in Question Through the California Public
Records Act

With respect to this Petition, it is essential for the State Board and the public to understand
that use of contour maps for the express purpose identified in the Workplan Approval Letter and
as intended by the CCGC does not prevent or prohibit members of the public frbm lawfully
obtaining individual well data submitted to the Regional Board through a Public Records Act
request pursuant to Government Code Section 6250 et seq. The CCGC is required to submit data
it has collected on behalf of its members to the Regional Board. The CCGC has complied with
this requiremeﬁt and this is not an issue in dispute. All individual well sample results are reported
to the Regional Board timely after laboratory results have beén verified.

Upon receiving a request under the Public Records Act, the Regional Board is required to
respond to the request within 10 days. (Gov. Code, § 6253.) In this case, with respect to
domestic and agricultural supply well data, due to public health and safety concerns, the Regional
Board provides the raw data in its possession but blurs well locations to within a one-half mile
radius of the actual well location. (See Agricultural Order, p. 27.) This blurring is consistent
with the drinking water well location information displayed on GeoTracker from other regulatory
programs.

Thus, the issue before the State Board in this Petition is not the public availability of the
data in question, but the open, public display of this data on the internet through the state’s
GeoTracker website. Specifically, should contour maps be used to display nitrate concentration
data and information in agricultural areas of the Central VCoast rather than requiring individual
domestic and agricultural supply well data to be posted on an open, public website? We contend
for the reasons specified below that the answer must be yes.

C. The Public Display of Individual Well Data Has No Basis In Law or Policy

Putting aside issues associated with contour maps momentarily, as a general policy matter,
the Regional Board has no legal basis for requiring the display of individual domestic and
agricultural supply well data on the state’s GeoTracker database. As just indicated, the data in

question (subject to blurring) can be obtained through submittal of a Public Records Act request.

CCGC’S PETITION FOR REVIEW; MEMORANDUM IN SUPPORT OF PETITION -13-
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Thus, the prirﬁary objective of the Public Records Act, Whicﬁ is to ensure public access to
government records, is intact. (See Rogers v. Superior Court (1993) 19 Cal App 4th 467, 475-
476 [“The Act was intended to safeguard the accountability of government to the public.
(Citation omitted.) To this end, the Act makes public access to government records a
fundamental right of citizenship; in enacting this chapter, thé Legislature, mindful of the right of
indi.viduals to privacy, finds and declares that access to information concerning the conduct of the
people’s business is a fundamental and necessary right of every person of this state.”].)

Beyond the Public Records Act, section 13269 of the Water Code requires that monitoring
results obtained as a requirement of a Conditional Waiver of discharge requirements be made
available to the public. (Wat. Code, § 13269(a)(2).) This Water Code requirement is met and
achieved through the availability of the information through a Public Records Act request. Also,
the intent of this requirement is met through the preparation and public display of contour maps.
Further, other than requiring public availability, the Water Code does not require public display
of individual monitoring data on the state’s GeoTracker database.

With respect to the Agricultural Order, it states “Groundwater quality data must be
submitted in a format compatible with the electronic deliverable format (EDF) used by the State
Water Board’s GeoTracker data management system, or as directed by the Executive Officer.”
(Agricultural Order, p. 27, Condition 63, emphasis added.) _In accordance with this provision, and
through discussions with the CCGC, the Executive Officer agreed that contour maps could be
used to display CCGC data as long as such maps met the conditions specified in the Workplan
Approval Letter. {See Workplan Approval Letter, p. 6 [“We understand that the cooperative
program participants have significant concerns and objections to displaying individual well
locations to the public on maps available on the internet using GeoTracker. The Central Coast
Water Board agrees to display cooperative program data as contour maps on GeoTracker after
January 1,2015, as long as 1) the contour maps meet the conditions described in Conditions 10
through 13 above and are approved by the Executive Officer . ., . If by January 1,2015, the
functionality does not exist in GeoTracker to properly display the approved contour maps, the

cooperative program has the option to submit static images (e.g. pdf, bitmap) of the contour maps
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by March 15,2015 ... .”].) Moreover, while the Agricultural Order requires submittal of
groundwater data in a format compatible with the state’s EDF, there is nothing in the order that
mandates public availability of individual data on the internét. Even if such requirement did
exist, the Executive Officer is clearly left with the discretion to decide otherwise.

Further, the Groundwater Quality Monitoring Act of 2001 does not mandate the public
display of individual well data on GeoTracker. Although this Act expresses the Legislature’s
intent with respect to development of a comprehensive groundwater monitoring program and
public availability of such information collected, the Groundwater Quality Monitoring Act does
not mandate public display of individual data. In fact, it appears that the Act understands and
anticipates that statistical methods (like those used to develop the contour maps in question)
would or could be used to characterize groundwater quality for purposes of informing the public.
Specifically, the State Board was required to “[i]ntegrate existing monitoring programs and
design new program elements as necessary to establish a comprehensive fnonitoring program
capable of assessing each groundwater basin in the state through direct and other statistically
reliable sampling approaches.” (Wat. Code, § 10781(a).)

Moreover, from a policy perspective, the groundwatc;r monitoring program required by the
Agricultural Order is distinctly different than groundwater monitoring that occurs with other State
and Regional Board programs. In the past, the State and Regional Boards have required publicly-
owned treatment works (POTWs), industrial facilities, and other similarly regulated entities to
collect groundwater monitoring data for various pollutants of concern. Those regulated are then
asked to provide the data to the state in an electronic format so that it can be included in the
state’s GeoTracker database. The collection of data in these programs is primarily to determine if
an entity’s discharge of waste to groundwater is caﬁsing an impact on groundwater quality, and to
determine compliance with waste discharge requirements.

The groundwater monitoring program in the Agricultural Order serves a different purpose.
First, data is being collected from domestic and individual agricultural supply wells—not
monitoring wells. Second, the value of the data collected is not for compliance purposes but for

other purposes. As indicated in State Board Order WQ 2013-0101, data being collected in this
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program does not serve purposes related to compliance but is being collected to characterize
groundwater quality to help identify and prioritize follow-up areas, and to inform domestic well
users of hazards associated with water that exceeds nitrate drinking water standards. {(See State
Board Order WQ 2013-0101, pp. 30-31 [“Given the importance of characterizing groundwater
quality in the region, the significant danger to the public of consuming drinking water with high
nitrate concentrations, and the need for dischargers to know lthe nitrogen levels in their irrigation
water supply, we find that the Central Coast Water Board reasonably required initial sampling of
drinking water wells and agricultural supply wells.”].)

Third, and most importantly, this is data from individual farms and homes locatedr
throughout the Central Coast. Unlike most businesses or public treatment plants, agricultural
operations are often co-located with a farmer’s home, or homes rented or made available to
agricultural workers. Thus, domestic and agricultural supply well data collected through the
Agricultural Order is data and information that is most likely directly related to an individual
residence—not a traditional place of business. While the data collected can be obtained through a
Public Records Act request, that process at least ensures that the Regional Board is aware of who
is requesting such data and information. This is important because it provides for some level of
accountability should individuals residing in homes be bothered or harassed by members of the
public based on the availability of the domestic and agricultural supply well data. Conversely, the
availability of this data on the internet through the GeoTracker database eliminates any level of
accountability and allows for this data be obtained by anyone, anywhere anonymously.

Accordingly, there is nothing in the law, or in the Agricultural Order, that mandates the
public display of individual well data on GeoTracker. Further, considering that the data in
question here is associated with individual homes and farming operations, the need for an extra
step in obtaining the information through a Public Records Act request far outweighs the need for

displaying individual data on the internet.” Thus, the State Board must find that the Regional

7 Although this Petition is specific to data collected by the CCGC, the same arguments here would apply to individual
data submitted by individual growers that are not part of the CCGC. We understand through conversations with
individual growers that they too are not comfortable with the public display of their data and information but did not
know how to stop this from occurring.
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Board’s requirement for public display of individual well data on GeoTracker is not required by
law, and further, such requirement has public policy implications with respect to the right to
privacy of individuals that far exceeds any public value associated with the open, public display

of individual domestic and agricultural supply well data on the internet.

D. CCGC’s Cooperative Groundwater Monitoring Program Complies With the
Agricultural Order and its MRPs

Before discussing the contour maps in question, it is important for context to understand
what is required of a cooperative groundwater monitoring program and how the CCGC’s program
is complying with these requirements. Primarily, cooperative groundwater monitoring programs
must meet the “Cenfral Coast Water Board’s general purpose of characterizing groundwater
quali.ty and ensuring the protection of drinking water sources. ... Ata minimum, the
cooperative groundwater monitoring effort must include sufficient monitoring to adequately
characterize the groundwater aquifer(s) in the local area of the participating Dischargers,
characterize the groundwater quality of the uppermost aquifer, and identify and evaluate
groundwater used for domestic drinking water purposes.” (See State Board Order
WQ 2013-0101, p. 33.) The CCGC has complied with this requirement by collecting samples
from all domestic wells and agricultural supply wells under the control of all of its members. The
CCGC has further complied with notification requirements to domestic well users pursuant to
State Board Order WQ 2013-0101. |

With respect to characterization of the uppermost aquifer, such characterization efforts are
underway and will be completed for the northern counties by June 1,2015. (See March 2015
Rejection Letter, p. 4 [“Based on the comments provided above, the CCGC is required to submit
the final Technical Memorandums for Salinas Valley, Pajaro Valley, and Gilroy-Hollister, as well
as the Characterization Report for the northern counties no later than June 1,2015.])) Based on
recent cdnversations with Regional Board staff and draft efforts to date, it is anticipated that the
final Technical Memorandums and characterization report will be acceptable to the Regional
Board. (See, e.g., March 2015 Rejection Letter, p. 4 [“In closing, we appreciate the significant

progress that CCGC has made to implement a cooperative groundwater monitoring program for
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growers. The results of this initial groundwater monitoring effort and lessons learned provides an
important foundation to understand nitrate impacts to shaIloﬁ groundwater in agricultural areas of
the Central Coast region, and will also inform future groundwater monitoring programs.”].) The
CCGC is working closely with Regional Board staff to ensure that the final Technical
Memorandums and characterization report meet Regional Board expectations and are written in a
manner that makes them useful to the public. The CCGC is confident that the final reports will
satisfy the Agricultural Order, the MRPs, and comply with the Regional Board’s original
Workplan Approval Letter, as modified by the March 2015 Rejection Letter. Thus, compliance

with the Agricultural Order and the MRPs is not at issue here.

E. CCGC Draft Contour Maps Comply With Conditions 10 through 13

In July of 2013, the CCGC and the Regional Board reached a compromise that would
allow the CCGC to protect its members from having individual domestic and agricultural supply
well data being displayed on the internet through the state’s GeoTracker database, even though as
discussed above there is no legal requirement for such a public display of data. (Workplan
Approval Letter, p. 6.) In short, the Regional Board agreed that CCGC member data could be
displayed through publicly available contour maps réther than as individual well data points as
long as the contour maps satisfied Conditions 10 through 13 of the Workplan Approval Letter.
The conditions are in relevant part as follows:

* Condition 10: “The sampling density, resolution and scaie must be sufficient such that
individual domestic well owners that reside in agricﬁltural areas within the cooperative
groundwater monitoring prograni boundary can make informed decisions related to their
drinking water quality and potential health exposure to nitrate.” (Workplan Approval
Letter, p. 4.)

*  Condition 11: “qu the purposes of determining the adequacy of the number and density
of well sampling, as well as for purposes of producing contour maps of nitrate
concentration, proper geostatistical methods must be utilized (e.g., copulas or similar

method).” (Workplan_ Approval Letter, p. 4.)
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* Condition 12: “Contour maps for the cooperative program must be developed by, or
under the review of a registered Professional Geologist or Professional Engineer based on

a sampling design that is statistically defensible given the spatial variability of the aquifer

(i.e., hydrogeological heterogeneity, etc.) and local conditions.” (Workplan Approval

Letter p.5.) |

* Conditional 13: “The Technical Memo(s) you submit with the contour maps must clearly
describe the method used to contour groundwater monitoring data, the associated

confidence intervals and the areas of uncertainty.” (Workplan Approval Letter, p.5.)

State Board Order WQ 2013-0101 requires the Regional Board to “work in good faith
with dischargers to make [a third party groundwater monitoring program] a viable option.” (State
Board Order WQ 2013-0101, p. 31.) This requirement to work in good faith arguably extends to
Executive Officer decisions and determinations made with respect to determining compliance
with the Workplan Approval Letter, and specifically, for determining the adequacy of contour
maps for their intended purpose. The Regional Board has failed to work in good faith with
respect to evaluation of contour maps, and such determinations associated with the contour maps
are arbitrary.

First, it is important to understand that the Regional Board’s Executive Officer made his
decision based on draft contour maps and decided to not engage in further dialogﬁe as to what the
CCGC could do to improve the maps for objective consideration by the Regional Board.
Specifically, and taking the Salinas Valley as an example, the CCGC believed that the
conversation with respect to contour maps was an iterative approach. Accordingly, the CCGC
submitted its first technical memorandum and draft contour maps to the Regional Board on
April 30,2014. (See April Draft Technical Memoréndum .) A second report (December Draft
Technical Memorandum) was then submitted on December 10, 2014, which incorporated
additional data and information due to comments received from Regional Board staff on the April
Draft Technical Memorandum. It was the CCGC’s belief that these reports Wére interim
deliverables and that based on a dialogue between CCGC’s professional consultants and Regionzﬂ

Board staff, a final report with final contour maps would be delivered to the Regional Board by
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the March 15,2015 deadline. Instead, rather than working with the CCGC to assist in the
development of final contour maps that would satisfy the Regional Board’s Executive Officer and
waiting for delivery of final maps, the Regional Board’s Executive Officer rejected the clraft.
Salinas Valley contour maps almost one month prior to submittal of a final work product. In the
February 2015 Rejection Letter, the Executive Officer indicated that it was unlikely that the
contour maps “can be improved to meet Conditions 10 through 13 of the Workplan Approval
letter, due to high variability of groundwater nitrate data, and lack of available data and resulting
uncertainty in some areas, yielding little benefit for continued CCGC investment in pursuit of
meeting the Workplan Approval conditions.”™ (February 2015 Rejection Letter, p. 2.) In other
words, there was nothin g that the CCGC could do to fashion the contour maps into something
that the Executive Officer would approve to avoid public display of individual CCGC member
well data on GeoTracker. However, in the same paragraph, ‘the Executive Officer stated that, “the
contour maps can be improved and may be useful to help inform the public’s understanding of the
nitrate in shallow groundwater.” (February 2015 Rejection Letter, p. 2.)

At the heart of the Executive Officer’s determination is a mistaken belicf that the public
has a right to obtain and view individual well data through the GeoTracker database system, and
that any alternative to that right must display data in such a manner that is equivalent to display of
individual data points. The Executive Officer’s determination in this regard is wrong. As
discussed previouély, there is no legal obligation that individual well data be made available to
the public through the GeoTracker database. While the state inay want to include as much data as
possible on GeoTracker, nothing in law mandates that data be available to the public in this
manner. Rather, the data may be obtained lawfully through a Public Records Act request, and
public policy concerns associated with open, internet availability of such data outweigh the need
to provide the data on GeoTracker.

Next, and as stated in the February 2015 Rejection Letter, contour maps are a useful tool

for informing the public regarding nitrate concentrations in shallow groundwater. In fact, the

¥ The Executive Officer also signaled that he would be rejecting the Pajaro Valley and Gilroy-Hollister Valley
contour maps as well, which was recently conveyed in the March 2015 Rejection Letter.
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CCGC contends that such contour maps are far more heIpfui to the public as compared to
individual data points because it extrapolates limited data in a sound, statistical manner to display
potential areas of concern for the pubiic in general. From contour maps, members of the public
can then determine if they should have their well(s) tested. Comparatively, itis difficult to make
such a judgment call based on an individual data point that may or may not be near an
individual’s domestic well.

Third, the Regional Board’s reasons for alleging that the draft Salinas Valley contour
maps fail to saﬂsfy Conditions 10 through 13 of the Workplan Approval Letter are arbitrary and
outcome-based. For example, the Regional Board alleges that Condition 10 is not satisfied
because there is no discussion in the April and December Draft Technical Memorandums
regarding the sufficiency of sampling density. (February 2015 Rejection Letter, p. 6, Table 1.) In
response, the CCGC contends that the Workplan Alpprov'al Letter does not provide any
specification with respect to what would be considered sufficient. Further, sufficiency is a
subjective terfn. The Regional Board has not indicated what it would consider to be sufficient.
Thus, it becomes an almost impossible standard to meet. In another example, the February 2015
Rejection Letter criticizes the fact the samples below 400 feet were excluded from the draft
Salinas Valley contour maps. As explained in the December Draft Technical Memorandum, such
samples were excluded because apbroximately 80 percent of all domestic supply wells are found
between 0 and 400 feet, and a majority of wells below 400 feet are irrigation supply wells. (See
December Draft Technical Memorandum, p. 24.) Thus, the CCGC found it appropriate to
exclude such samples because the intended purpose of the contour maps is to inform the public
with respect to nitrate concentrations in shallow groundWater.

In other criticism, the Regional Board alleges that the CCGC did not increase sampling to
increase confidence or confirm adequacy of contours. As indicated above, the CCGC sampled all
domestic wells of all its members. Further, the CCGC used all available data, including
individual well data gathered that was not part of the CCGC program. Any domestic wells not
sampled would rot be on agricultural parcels and it is not reasonable to expect the CCGC to find

and monitor domestic wells outside of the irrigated lands program. Also, the Regional Board
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alleges that the CCGC failed to provide confidence intervals. This is simply not true,

Figures 20a and 20b from the December Draft Technical Memorandum are confidence intervals
on contours. (December Draft Technical Memorandum, pp. 54-55.) Other relevant information
is provided on Figures 13 and 15 (staﬁdard deviations of kriged concentrations), and

Figurgs 16-19 (probability of exceedance of various concentrations). (December Draft Technical
Memorandum, pp. 45, 47-52.)

In summary, the draft Salinas Valley contour maps, and by extension the Pajaro Valley
and Gilroy-Hollister Valley contour maps, do satisfy Condifions 10 through 13 of the Workplan
Approval Letter when reviewed objectively. Further, to the extent that the Regional Board
needed further information and justification, the CCGC intended to respond to and address all
comments of concern in the final maps, which were to be delivered on March 15, 2015.
However, the Regional Board’s Executive Officer prematurely rejected all such maps claiming
that their usefulness in lieu of open, public display of individual data points on the internet could
not be satisfied. Such a decision is non-sensical considering that there is no legal requirement for
the public diSpiay of individual -data on GeoTracker and that the Regional Board does find the
maps useful fof informing the public regarding nitrate concentrations in shallow groundwater,
Accordingly, the State Board must find that the Regional Board’s requirement for the public
display of individual well data is unjust, and that the contour maps prepared by the CCGC are a

useful tool for informing the public with respect to nitrate concentrations in shallow groundwater.

F. Regional Board’s Actions Disincentivize Third Party Programs Contrary to
the State Board’s Express Findings

The State Board has consistently recognized and encouraged the formation of third party
groups to assist with monitoring and other administrative duties. (See State Board Order
WQ 2004-0003, p. 9 [“We strongly believe that in light of this number of operations, it is to the
benefit of both the regulators and the regulated community to encourage the formation of
Coalition Groups.”].) Specifically, the State Board acknowledges that “monitorihg requirement
for Groups are much greater and will provide much more useful information.” (State Board

Order WQ 2004-0003, p. 9.) Further, and most recently, the State Board has continued to express
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its support for third party approaches when it reviewed the Agricultural Order and made the
following finding:

Finally, while this last point is not reflected in specific revisions to Provision 11,
we believe it is important here for us to express our support of third party
approaches generally. There are a number of advantages to utilizing a third party
approach to regulation of agricultural discharges. From a resource perspective,
third parties allow a regional water board to leverage limited regulatory staff to
acting as intermediaries between the regional water board staff and the growers,
freeing regional water board resources to focus on problem areas or actors. Third
parties also may have the expertise to provide technical assistance and training to
srower at a scale that cannot be matched by regional water board staff resources,
and, in many cases, third parties already have relationships in place with the
dischargers. We recognize the need to be wary of third party programs that report
compliance at too high a level of generality. As a result, we expert the Central
Coast Water Board to review proposals carefully to ensure consistency with legal
requirements to verify the adequacy and effectiveness of waiver conditions and
provide sufficient feedback mechanisms for determination of whether the required
controls are achieving the Agricultural Order’s stated purposes. [Footnote
omitted.] However, we also expect the Central Coast Water Board to give fair and
due consideration to proposed third party projects and programs and work with
third party groups in good faith to develop viable alternatives. {See State Board
Order WQ 2013-0101, pp. 13-14.)

The CCGC program is clearly a third party program as envisioned by the State Board.
While its focus is specific to groundwater monitoring requirements that W(.)uldrotherwise be
imposed on its members, its purpose is to meet individual requirements as well as providih g more
useful information through the characterization of local aquifers. For example, and as discussed
above, the CCGC is preparing contour maps for agricultural areas within the Central Coast
region, and has compiled extensive data from a variety of sources to characterize groundwater
quality in general: In comparison, from those not participating in the CCGC or another third
party groundwater monitoring program, the Regional Board will receive only limited, individual
well sample results. Individuals are not required to provide any other data or information. Thus,
clearly, the CCGC’s work product will be superior in that it takes all available data and
synthesizes the information so that the Regional Board and the public have useful information for
making future policy and regulatory decisions. |

The Regional Board attempts to dispute the value of the contour maps by claiming that |
they report compliance at foo high a level of generality. This statement is unsupportable for

several reasons. First, all individual well results are reported to the Regional Board and available
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to the public through a Public Records Act request. Thﬁs,_compliance with obtaining individual
results is clearly demonstrated through CCGC’s reporting of such information to the Regional
Board. Second, and as discussed at length previously, the issue here is specifically related to the
public display of individual well data on the internet. Again, the issue is unrelated to the level of
reporting,

From a policy perspective, third party programs are successful when there is an incentive
to participate in the third party’s efforts versus goin g alone. For many CCGC members, the
primary incentive for joining CCGC was to obtain some level of protection from the public
display of sample results taken froin private domestic and agricultural supply wells. The
Regional Board’s decision here completely undermines that incentive, which in turn undermines
the value of the CCGC as a third party. Because of this decision, many growers in the Central
Coast region may be hesitant fo participate in such third party programs in the future. Should that
occur, the state and the public will lose the valuable information prepared by the third party,
which here is characterizing and synthesizing groundwater dqta. This alone should cause the
State Board to reject the Regional Board’s position on this issue.

IV.  CONCLUSION |

In conclusion, the Regional Board is seeking to reject the CCGC’s coﬁtour maps for
informing the public in order to implement an unwritten, unilateral policy that is otherwise not
required by law. Such actions are arbitrary and must be overturned by the State Board.
Moreover, such actions fail to weigh and consider the privacy rights of individuals as compared
to a general decision to have individual well data publicly available on the internet for viewing by
anybody, anywhere anonymously.
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Forthe foregoing reasons, Petitioner requests that the State Board grant the relief

requested herein.

SOMACH, SIMMONS & DUNN
A Professional Corporation

Dated: March 23, 2015 By Wm Acin

Theresa A. Dunham

Attorneys for Petitioner

CENTRAL COAST GROUNDWATER
COALITION

CCGC’S PETITION FOR REVIEW; MEMORANDUM IN SUPPORT OF PETITION

25




SOMACH SIMMONS & DUNN
A Professional Corporation

-1 &

o3

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

PROOF OF SERVICE

I am employed in the County of Sacramento; my business address is 500 Capitol Mall,
Suite 1000, Sacramento, California; I am over the age of 18 years and not a party to the foregoing
action.

On March 23,2015, I'served the following document(s)

CENTRAL COAST GROUNDWATER COALITION’S PETITION FOR REVIEW;
MEMORANDUM IN SUPPORT OF PETITION (Wat. Code, § 13320)

XX  (by mail) on all parties in said action, in accordance with Code of Civil Procedure
§ 1013a(3), by placing a true copy thereof enclosed in a sealed envelope, with postage fully
prepaid thereon, in the designated area for outgoing mail, addressed as set forth below:

Kenneth A. Harris, Jr., Executive Officer
California Regional Water Quality Control Board,
Central Coast Region

895 Aerovista Place, Suite 101

San Luis Obispo, CA 93401

[ declare under penalty of perjury that the foregoing is true and correct. Executed on
March 23,2015, at Sacramento, California.

Crystal Ri;era
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February 20, 2015

Sent via Electronic Mail
Mr. Parry Klassen
Central Coast Groundwater Coalition
Post Office Box 828
Salinas, California 93902
pklassen@unwiredbb.com

Dear Mr. Klassen:

IRRIGATED LANDS REGULATORY PROGRAM: RESPONSE TO CENTRAL COAST
GROUNDWATER COALITION TECHNICAL MEMORANDUM AND CONTOUR MAPS,
GROUNDWATER NITRATE, SALINAS VALLEY, CALIFORNIA

The Central Coast Groundwater Coalition (CCGC) submitted a Technical Memorandum titled
“Distribution of Groundwater Nitrate Concentrations, Salinas Valley, California” dated April 30,
2014 and a revised Technical Memorandum titled “Groundwater Nitrate, Salinas Valley,
California” dated December 10, 2014. We appreciate the substantial efforts CCGC has made to
conduct the groundwater monitoring and present the data and results in the initial and revised
Technical Memorandums. We also recognize the very significant progress that CCGC has
made to implement a cooperative groundwater monitoring program for growers since July 2013,
in compliance with the Agricultural Order R3-2012-0011 (Agricultural Order) and associated
Monitoring and Reporting Programs (MRPs).

The revised Technical Memorandum is an important document because in addition to fulfilling
the groundwater monitoring regulatory requirements of the Agricultural Order and MRPs for
growers participating in the CCGC, it provides the Central Coast Water Board, public and
stakeholders (e.g. research organizations, environmental and public health agencies, industry
groups, drinking water groups, etc.) with data and information regarding shallow groundwater
nitrate concentrations in the Salinas Valley. The revised Technical Memorandum confirms that
shallow groundwater in the Salinas Valley is severely impacted by nitrate with 26% of the
groundwater wells sampled exceeding the drinking water standard, and maximum
concentrations as high as 614 mg/L nitrate as NO;. The report also identifies specific areas of
the Salinas Valley where the percent of wells with average nitrate concentrations exceeding the
drinking water standard is as high as 51% (Forebay Subarea). Due to the significant impacts to
groundwater that serves as a source of drinking water, the Central Coast Water Board must
prioritize safe drinking water and maximize the public’s access to information and data
regarding nitrate impacts to groundwater.

As we discussed at our February 10, 2015, CCGC Coordination Meeting, Central Coast Water
Board staff recognizes that the nitrate concentration contour maps included with the revised

Technical Memorandum present CCGC's mterpretatlon based on the avallable nitrate data for
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shallow groundwater in the Salinas Valley. Central Coast Water Board staff respects the
significant work effort that CCGC and its consultants have put into contour map development,
and acknowledges groundwater data can be contoured into muttiple, potentially widely differing
interpretations, as evidenced in the two disparate contour map interpretations provided in
CCGC's April and December 2014 submittals for the Salinas Valley. Staff also agrees that
having access to data in a visual format such as a contour map, in addition to the actual data,
can add value to the public's general understanding of nitrate impacts to shallow groundwater.
Notwithstanding these considerations, staff has determined that the CCGC contour maps do not
meet Conditions 10 through 13 of the Executive Officer's Workplan Approval letter and the
contour maps alone are not sufficient for providing reliable information to the public, in lieu of the
actual groundwater data’. A summary of staff's evaluation of the CCGC contour maps is
included in Attachment 1 to this letter. :

As we discussed at the February 10, 2015, CCGC Coordination Meeting, it is unlikely that the
contour maps can be improved to meet Conditions 10 through 13 of the Workplan Approval
letter, due to the high variability of groundwater nitrate data, and lack of available data and
resulting uncertainty in some areas, yielding little benefit for continued CCGC investment in
pursuit of meeting the Workplan Approval conditions. Despite the fact that the contour maps do
not meet Conditions 10 through 13 of the Workplan Approval letter, staff recognizes that the
contour maps can be improved and may be useful to help inform the public’s understanding of

" nitrate in shallow groundwater, as a supplement to the actual data. CCGC has indicated that it
plans to improve the nitrate concentration maps to better define the areas where there is
sufficient data, clearly describe the associated confidence levels, and properly identify data
gaps and areas of uncertainty. Central Coast Water Board staff will continue to meet with
CCGC and their consultant to define expectations for finalizing the contour maps as a
supplement to the actual data displayed on GeoTracker GAMA. Once the Technical
Memorandum and associated contour map(s) are finalized, the Central Coast Water Board will
make the Technical Memorandum and associated contour map available to the public on the
Water Board's website. :

Staff's determination is specific to the CCGC Technical Memorandum and associated nitrate
concentration contour maps for the Salinas Valley. However, based on staff's review of the
CCGC Technical Memorandums and associated nitrate concentration contour maps submitted
for the Pajaro Valley and Gilroy-Hollister Valley, similar issues exist regarding insufficient data
density, conformity, and confidence and staff anticipates a similar determination for contour
maps in these areas. In addition, CCGC representatives have indicated the desire to treat
CCGC members similarly, both within a specific program area and across different CCGC
program areas, to support CCGC member equity and to treat CCGC data consistently.

'CCGC submitted workplans for implementing a cooperative groundwater menitoring program on May 31, 2013 and Nov. 1, 2013,
hitp:/fwww. waterboards.ca.govicentralcoastiwaler issues/programs/ad weivers/docs/aroundwater/1finalcege workplan 110113.pdf

The Executive Officer Issued a letter approving the CCGC Workplan On July 11, 2013, The letter specified Conditlons 10-13 for
evaluating CGGC contour maps and Conditions 18-21 for displaying CCGC information on GeoTracker.
htto./Awvaw. waterboards .ca.dov/centralcoastiwater issues/prodrams/ag waivers/docs/groundwater/2ccge workplan approval 0741

13.pdf. :

At the Jan. 30, 2015 Board Meeting, the Central Coast Water Board agraed that the process for reviewing and approving CCGC
contour maps, as established in the Executive Officer's Workpian Approval letter, is appropriate. At the Jan. 20, 2015 Board
Meeting, staff also presented their evaluation of the CCGC contour maps for the Salinas Valley and proposed next steps.

http:/heeww . waterboards.ca.govicentralcoast/board info/agendas/2015/4anuarviitem 16/index.shiml.
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Based upon these evaluations and determinations, and consistent with the Agricultural Order,
the Central Coast Water Board will display the CCGC data for the public as individual
wells? on GeoTracker GAMA on March 15, 2016.

Recognizing the CCGC members’ desire for anonymity, staff agrees to identify the individual
CCGC wells with the CCGC well identification number provided by CCGC, rather than
displaying individual farm information. Until the actual CCGC data is displayed on GeoTracker
GAMA, the Central Coast Water Board will continue to provide CCGC data to the public in
response to any relevant Public Records Act Request (PRAR). Additionally, the March 15,
2016, date to display CCGC data on GeoTracker GAMA does not affect the \Water Board's
ability to conduct its regulatory work including publishing, presenting or using individual CCGC
well data in any reports or presentations at any time.

This letter changes the Workplan Approval Letter's date for display of data to March 15, 2016.
This letter also documents the Executive Officer’s determination that the CCGC contour maps
do not meet the conditions in the Workplan Approval Letter. Any person affected by this action
of the Central Coast Water Board may petition the State Water Resources Control Board (State
Board) to review the action in accordance with Section 13320 of the California Water Code and
Title 23, California Code of Regulations, Section 2050 and following. The State \Water Board
must receive the petition by 5:00 p.m., 30 days after the date of this letter, except that if the
thirtieth day following the date of this letter falls on a Saturday, Sunday, or State Holiday, the
petition must be received by the State Water Board by 5:00 p.m. on the next business day.
Copies of the law and regulations applicable to filing petitions will be provided upon request and
may be found on the Internet at:

http:/fwww.waterboards.ca.gov/public notices/petitions/water gquality.

if you have any questions, please contact John Robertson at (805) 542-4630 or
John.Robertson@waterboards.ca.gov, or Angela Schroeter at (805) 542-4644 or
Angela.Schroeter@waterboards.ca.gov.

Sincerely,

Digitally signed by Kenneth A Harrls &t
DN: cn=Kenneth A Harrls Jr. o=Central

Coast Reglonal Water Quality Contral
) Board, ou=Executive Dfficer,
g Pt emali=ken.Harrls@waterboards.ca.gov,
; c=Us

Date: 201502.20 14:24:44 -0800'

Kenneth A. Hafris, Jr.
Executive Officer
cc:

Tim Borel, Centra! Coast Groundwater Coalition
thorel@foxyproduce.com

Abby Taylor-Silva, Grower-Shipper Assoc.
abby@growershipper.com

2 Pursuant to Condition 65 of the Agricultural Order, well location and data will only be displayed on GeoTracker GAMA within a one-
half mile radius of the actual well location.
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Kara Stuart, Central Coast Groundwater Coalition
karamstuart@gmail.com

Michael L. Johnson, Michael L. Johnson LLC
mjohnson@mlj-llc.com

Melissa Turner, Michael L. Johnson LLC
mturner@mij-lic.com

Peart Kan, California Rural Legal Assistance, Inc.
pkan@crla.org

Jessica Jahr, State Water Board
Jessica. Jahr@waterboards.ca.gov

Tamarin Austin, State Water Board
Tamarin. Austin@waterboards.ca.gov

John Robertson, Central Coast Water Board
John.Robertson@waterboards.ca.gov

Angela Schroeter, Central Coast Water Board
Angela.Schroeter@waterboards.ca.gov

Hector Hernandez, Central Coast Water Board
Hector.Hernandez@waterboards.ca.gov

February 20, 2014

PMAG-ILRPAZ - Program Management\t «Board Meetings and EQ Reports\zm5\January2015\ltem1S_GontourMéps\CCGC_Cbntour

Map_Final_022015.docx
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ATTACHMENT1

Central Coast Water Board Staff Evaluation of the CCGC Contour Maps per Conditions
10-13 of the Executive Officers’ Workplan Approval Letter

Agricultural Order R3-2012-0011 and associated MRPs require growers to conduct individual or
cooperative groundwater manitoring. Growers who conduct groundwater monitoring must
submit data electronically to the Water Board's GeoTracker data management system.
However, the public availability of information for growers who choose to comply with
groundwater monitoring requirements as individuals is different than for growers who participate
in the Central Coast Groundwater Coalition (CCGC). Growers who choose to comply with
groundwater monitoring requirements as individuals conduct the required groundwater
monitoring and reporting, and the results are displayed on GeoTracker GAMA consistent with
the reporting and display for other groundwater programs regulated by the Water Board. The
requirements for cooperative groundwater monitoring and reporting, including display of
information on GeoTracker, is described in the CCGC Workplan and Executive Officer’s
approval of the CCGC Workplan.

The CCGC submitted workplans for implementing a cooperative groundwater monitoring
program on May 31, 2013, and Nov. 1, 2013. The Executive Officer issued a letter approving
the CCGC Workplan on July 11, 2013, with additional revisions on December 17, 2013,
(collectively referred to as the Workplan Approval letter). Per the Workplan Approval letter, the
CCGC can submit contour maps to display nitrate concentration to the public, in lieu of
displaying individual well data — if the contour maps meet Conditions 10 through 13 of the
Workplan Approval letter and the contour maps are approved by the Executive Officer.
Additionally, the Workplan Approval letter also included Conditions 19 through 21 to describe
the process and conditions for displaying CCGC data on GeoTracker.

At the January 30, 2015, Board Meeting, the Central Coast Water Board evaluated the process
for reviewing and approving CCGC contour maps, as established in the Executive Officer's
Workplan Approval letter, and did not make any changes. Board Members also discussed
staff's evaluation of the CCGC contour maps for the Salinas Valley and proposed next steps.

Based on an evaluation of the CCGC nitrate concentration contour maps for groundwater in the
Salinas Valley submitted on April 30, 2014, and December 10, 2014, in compariscon with the
actual well data, and based upon an evaluation of Part 2 of CRLA's discreticnary review
request, staff has determined that the CCGC contour maps do not meet Conditions 10 through
13 in the Workplan Approval letter. The CCGC groundwater monitoring data reported to the
Central Coast Water Board in compliance with the Agricultural Order may be interpreted visually
in a number of different ways depending upon the underlying assumpticns and model inputs
used, Staff finds that the CCGC contour maps are highly interpretive and, in many areas, do
not provide the public with a precise or accurate representation of groundwater quality. This is
due, in part, to the lack of existing data and CCGC member wells in some parts of the CCGC
program area for the Salinas Valley and the relatively broad range in standard deviation from +/-
2.5 mg/L to +/- 10 mg/L Nitrate as NO3. Table 1 below summarizes the contour map criteria
identified in the Workplan Approval letter and the information provided by CCGC.
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Contour Map Criteria
Identified in July 11, 2013
CCGC Workplan Approval

Table 1. Summary of CCGC Contour Map Criteria

CCGC Contour Map
Submitted April 30, 2014

CCGC Contour Map
Submitted Dec. 10, 2014

Conditiont 10:

Sampling density, resolution
and scale must be sufficient
such that individual domestic
well owners that reside in
agricultural areas within the
cooperative groundwater
monitoring program boundary
can make informed decisions
related to their drinking water
guality and potential health
exposure to nitrate.

Tech Memo accompanying
confour map does not include
any information to describe well
density or to determine if this
density is sufficient. Well
density on maps appears
sparse in some areas.

Revised Tech Memo describes
a range in well density from 1
well per 25 acres, to 1 well per
14 acres only for wells where
the standard deviation was less
than 2.5 mg/L NO3. The
Revised Tech Memo does not
describe the well density for all
wells. The Revised Tech Memo
indicates that the well density
values appear generally
sUfficient for mapping of areas
where groundwater is likely to
be over the MCL. However,
there is no evaluation of
whether the well density is
sufficient given the spatial
variability of the aquifer and
specific local conditions.

Condition 10:

Contour maps must
characterize groundwater nitrate
concentrations at specific depth,
focus on shallow groundwater,
and indicate depth represented
on the map.

Tech Memo states that data for
wells that are shallower than
400 feet are used to develop
contour maps, but depth range
is not indicated on the contour
map.

Contour maps state that wells
with depths greater than 400
feet are excluded. Contour
maps do not specifically
describe the 180 faot aquifer or
discrete aguifer zones.

Condition 10:

The analysis will be performed
to achieve the highest

level of certainty possible with
the wells that are selected for
sampling, and the analysis will
explicitly provide the confidence
value for any location on the
map. If the CCGC determines
ihat there are more wells that
may be sampled in order to
achieve a higher confidence
interval, they must immediately
inform the Executive Officer and
prasent a plan, including
schedule, for additiona!
sampling as appropriate, to be
approved by the Executive
Officer.

Condition 11:

The CCGC must include

No additional sampling was
attempted or suggested to
increase confidence or confirm
adequacy of contours. CCGC
members may have numerous
irrigation and drinking water
wells on their property. Forthe
Salinas Valley, sampling was
focused on only domestic
drinking water wells — no
additional sampling from
imgation wells was attempted to
assist with groundwater
characterization or development
of contour maps. In addition,
wells may also exist in the
program area that do not belong
to CCGC members but are
available for sampling. These
additional data points could
assist to increase confidence or
confirm adeguacy of contours.

Same as April 30, 2014,
version.

additional sampling for use as a
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validation data set to confirm
adequacy of contours.

CCGC did not bring additional
wells to the altention of the
Executive Officer.

Condition 11.

| Any contour maps produced
must include the confidence
interval for estimated values.
Contour map must present the
data within an adeguate
confidence interval that is
acceptable for providing reliable
information to the public.

Confidence intervals are not
addressed in the report or
confour maps. Kriged nitrate
concentration maps do not
include any information
regarding range of confidence
interval and do not state that
contours reflect predicted nitrate
concentration. Contour maps
do not indicate when data has
been excluded from the
interpretation. .

Kriged nitrate concentration
maps are identified as
estimated values, but do not
include any information
regarding range of confidence
interval. CCGC excluded data
from contour maps for wells
greater than 400 feet, in
addition to other reasons. For
example, data was also
excluded due to very high
conhcentrations which CCGC
suspects are from a localized
contamination site or where
data was collecied prior to the
year 2000. Contour maps
indicate data has heen excluded
from the interpretation only
based on depth, but do not
identify data excluded for other
reasons.

Maps are included that display
standard deviation of the nitrate
concentration contour map,
estimated probability of
exceeding the drinking water
standard, and distribution of
nitrate concentration at the 66%
and 95% confidence intervais.
CCGC consultants describe that
the 86% and 5% upper bound
maps are produced by adding
one or two standard deviations,
respectively, to the estimated
concentrations, and that this
indicates that there is a 66% or
95% confidence level that the
actual concenfration is between
the upper and lower bound
concentrations

However, no confidence
intervals are provided relative to .
the kriged nitrate concentration
contour map.

Condition 11:

Contour maps should use the
State Drinking Water Standard
of 45 mg/L Nitrate as NO3 and
the initial contour intervals must
be approximately every 10 mg/t.

Nitrate concentration contour
map includes appropriate
contour intervals up to 45 mg/L
Nitrate. After 45 mg/L, map
only indicates 45-390.5 mg/L.
This uppermost contour interval

Same concerns as April 30,
2014 version. After 45 mg/l
Nitrate, map indicates a 45-90
mg/L and > 90 mg/L Nitrate
range in concentration. The
map does not provide adequate
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Nitrate as NO3. After reaching
the 45 mg/L Nitrate as NO3,
contour, you may increase the
size of the confour interval, if
appropriate.

does not appropriately identify
areas above the drinking water
standard, including maximum
concentrations reported as high
as 690 mg/L Nitrate as NO3.
This lack of infoermation (contour
differentiation above 45 mg/L)
would provide substantial value.

data and information for
concentrations ranging from 90
- 690 mg/L Nitrate.

Condition 12:

The sampling density,
resolution and scale must be
approved by the Executive
Officer, in advance of contour
map preparation, to aveid the
probiem of not having sufficient
data to produce an

acceptable contour map.

CCGC did not provide specific
information regarding sampling
density, resolution, and scale to
the Executive Officer in advance
of the submittal of the contour
map, and so none was
approved.

CCGC did not provide specific
information regarding sampling
density, resclution, and scale o
the Executive Officer in advance
of the submiital of the contour
map, and 8o none was
approved.

Condition 12;

Contour maps for the
cooperative program must be
developed by, or under the
review of a registered
Professional Geologist or
Professional Engineer

Contour maps were prepared by
Steven Deverel, a registered
Professional Geologist in the
State of California.

Contour maps were prepared by
Steven Deverel, a registered
Professional Geologist in the
State of California.

Condition 12

Contour maps must be based
on a sampling design that is
statistically defensible given the
spatial variahility of the aquifer
(i.e., hydrogeclogical
heterogeneity, efc.) and specific
loca! conditions.

Contour maps are based on
CCGC sampling and available
data, with some data excluded.
There is no discussion to
evaluate whether the data is
sufficient given the spatial
variability of the aquifer and
specific local conditions.

Same as April 30, 2014,
version. Revised Tech Memo
does include discussion related
to standard deviation.

Condition 12:

Contour maps must be provided
as a geographic informaticn
systems (GIS) shapefile
according to a specific time
schedule.

CCGC provided GIS files to the
Water Board.

GIS files not provided at time
the Staff Report was written.

Condition 13:

Contour maps must clearly
describe the method used to
contour the groundwater
menitoring data, the associated
confidence intervals and the
areas of uncertainty.

Contour method used is kriging.
Confidence intervals are not
included on the map or in the

report. Areas of uncertainty are

not represented on contour
map.

Kriged nitrate coneentration
maps are identified as
estimated values, but do not
include any information
regarding range of confidence
interval. See discussion above.
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Water Boards

Central Cosst Regional Water Guality Control Board

March 20, 2015

Sent via Electronic Mail Only
Mr. Parry Klassen
Central Coast Groundwater Coalition
Post Office Box 828
Salinas, California 93802
pklassen@unwiredbb.com

Dear Mr. Klaasen:

IRRIGATED LANDS REGULATORY PROGRAM: COMMENTS ON CENTRAL COAST
GROUNDWATER COALITION TECHNICAL MEMORANDUMS FOR NORTHERN COUNTIES

We appreciate the significant progress that the Central Coast Groundwater Coalition (CCGC)
has made to implement a cooperative groundwater monitoring program for growers, in
compliance with the Central Coast Regional Water Quality Control Board (Central Coast Water
Board) Agricultural Order R3-2012-0011 (Agricultural Order) and associated Monitoring and
Reporting Programs (MRPs). This letter clarifies expectations for finalizing the CCGC Technical
Memorandums for the northern counties and associated groundwater nitrate concentration
contour maps as a supplement to the actual data displayed on GeoTracker GAMA. As stated in
the February 20, 2015 letter, the Central Coast Water Board’s Executive Officer has determined
that the CCGC groundwater nitrate concentration contour maps of Salinas Valley do not meet
Conditions 10 through 13 of the Executive Officer's Workplan Approval letter and the contour
maps alone are not sufficient for providing reliable information to the public in lieu of the actual
groundwater data. Similarly, staff have competed their review of the CCGC Technical
Memorandums and associated nitrate concentration contour maps submitted for the Pajaro
Valley and Gilroy-Hollister Valley and find that similar issues exist regarding insufficient data
density, conformity, and confidence and staff has also determined that the contour maps for
these areas do not meet Conditions 10 through 13 of the Executive Officer’s Workplan Approval
letter (see Attachment 1). Additionally, CCGC representatives have indicated the desire to treat
CCGC members similarly, both within a specific program area and across different CCGC
program areas, to support CCGC member equity and to freat CCGC data consistently. Based
upon these evaluations and determinations, and consistent with the Agricultural Order, the
Central Coast Water Board will display all CCGC data for the public as individual wells® on
GeoTracker GAMA on March 15, 2016, as noted in our February 20, 2015 letter.

' Pursuant to Condition 85 of the Agricultural Order, well location and data wili only be displayed on GeoTracker GAMA within a one-
half mile radius of the actual well location.

Dral Jeane P e W ewaang §

343 Anreristn Place, Suits 101, San Lo Obipe, CA 93407 | wanwe walurboare s s, gowfon rlesest

o i
% aravan paern

ATTACHMENT 2



Central Coast Groundwater Coalition -2 . March 20, 2015

While the contour maps alone are not sufficient for providing refiable information to the public in
lieu of the actual groundwater data, Central Coast Water Board staff recognizes that contour
maps provide value and can be useful to help inform the public’s understanding of nitrate in
shallow groundwater, as a supplement to the actual data.

We have discussed the content and status of the Technical Memorandums on several
occasions, most recently on February 10, 2015, March 10, 2015 and March 18, 2015. As the
timeframes identified in the CCGC Work Plan approval are already delayed, the next step is to
finalize the Technical Memorandums and Characterization Report for the northern counties in a
timely manner per staff's limited comments described below. Once the Technical
Memorandums and associated contour map(s) are finalized, the Central Coast Water Board will
make the Technical Memorandums and associated contour map(s) available to the public on
the Water Board’s website. It is important to note that because the CCGC groundwater data will
be available to the public and the contour maps are a supplement to the actual data, the
expectations for finalizing the Technical Memorandums and associated contour maps have
changed. [t is important to finalize the Technical Memorandums and associated contour maps
so that they are useful to the public, but the time and effort to complete the work should be kept
to a minimum in the interest of both CCGC's and the Central Coast Water Board staff’s time and
resources.

General Comments Applicable to All Technical Memorandums

The following general comments are applicable to all Technical Memorandums for the northern
areas (Salinas Valley, Pajaro Valley, Gilroy-Hollister). To streamline revisions, staff is not
providing detailed comments on the individual Technical Memorandums, as the comments
below apply to each of the documents. CCGC Technical Memorandums that adequately
address the general comments below will be considered acceptable for final approval by the
Central Coast Water Board, '

1. Professional Certification. Please include professional registration name and number
on the title page for the professional geologist or engineer responsible for preparing the
submittal.

2. Executive Summary. Please confirm that the accuracy of statistical and probability
descriptions are consistent with results of the contouring method. In addition, please
add a description of data gaps and uncertainty.

3. Sample Density. Please describe the well density for all wells included in the report,
including for those areas where there is larger standard deviation in groundwater nitrate
concentration.

4. Data Analysis. A re-analysis of groundwater quality data is not required to finalize the
. Teport. However, it is important to confirm that described statistics and information
presented on the contour maps is consistent with the results of the data analysis and
that any associated uncertainty is appropriately described.

5. Contour Maps. Areas for which there is insufficient data should not be included in
contouring, and the rationale for contour inciusion or exclusion should be described
(e.g., proximity analysis, variability of groundwater quality data, hydrogeologic
considerations). For each Technical Memorandum, at ieast one groundwater nitrate
concentration map must be included. Additional subbasin contour maps are useful but
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10.

11

12.

not required; CCGC should appropriately weigh the cost/value to further improve
subbasin contour maps. Additionally, please also include a description of the methods
and parameters used to develop the contour maps, so that the effort may be replicated
in the future if necessary (include in text or as part of an appendix).

Describe Uncertainty. For any contour map or figure where data is estimated, predicted,
or otherwise uncertain, the map or figure must clearly identify that results are estimated
and also generally describe the associated uncertainty or confidence level. Within the
text of the Technical Memorandum, please clarify the discussion on uncertainty or
confidence levels in layman's terms to improve the public's understanding of what is
being reported. Separate maps to describe uncertainty or confidence level (standard
deviation, probability, confidence level) are useful but not required; CCGC should
appropriately weigh the costivalue to further improve maps visually depicting uncertainty.

Exclusion of Data. |In several areas, the report indicates that groundwater data and.
results have been excluded from the analysis. |n such cases, each map, table or figure
must clearly indicate that data has been excluded and a summary statement regarding
specifically what data was excluded and the rationale for exclusion.

Reference actual data. Please include a reference on the contour map or figure to
indicate that all CCGC data used to develop the contour map or figure is available on the
Water Board’s online GeoTracker data management system at:

hitps:/faeotracker. walerboards.ca.govigama/

Contour Map Legend. Flease revise nitrate concentration categories on the legend to
properly reflect range of concentrations, including maximums. For example, identifying a
contour that is >80 mg/l. NO3 does not adequately describe the inclusion of
concentrations of up to 200+, 300+, 400+ mg/L NO3. We are not prescribing a specific
contour inferval, only to instruct CCGC to appropriately describe range of concentrations
presented.

Additional Data - Potentially Explanatory Factors. The CCGC has collected additional
data that provides valuable context to understanding agricultural water quality and
potential solutions. Please include a discussion of types of data collected (i.e., age-
dating, oxygen/hydrogen/nitrogen isotopes, pharmaceuticals, caffeine, etc.). Please also
include a summary data table and include actual data-in the appendix. Inclusion of this
data and/or inclusion of a qualitative interpretation of this type of data is helpful in
understanding groundwater guality and potential solutions. '

. Appendix - Data. Please confirm that all well information and groundwater quality data

collected by the CCGC in compliance with the MRP and approved workplans is included
in the Appendix and uploaded to GeoTracker. At a minimum, the data presentation
should include CCGC well ID number, well type, available well construction information —
wetl depth, top of perforation, bottom of perforation, length of perforated interval,
analytical result and whether or not result exceeds the drinking water standard, and any
necessary qualifier (duplicate sample taken, laboratory QA/QC issue, field blank issue,
etc). If any data is excluded in the analyses, that should be identified in the appendix.

Appendix - Exceedance Notification Follow-Up Report. Please include a complete
Exceedance Notification Follow-Up Report for the relevant geographic area. This report
should be consistent with that submitted separately to the Water Board (including CCGC
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well ID number, field point class, sample date, nitrate result, notification date, and
replacement water action).

General Comments — Characterization of Nitrate Concentrations in Shallow Groundwater,
Northern Central Coast Region

The CCGC Workplan approval requires CCGC to submit a report characterizing nitrate
concentrations in shallow groundwater for the northern counties of the CCGC program area
(Characterization Report). Consistent with our discussion with CCGC and its consultants on
March 18, 2015, the primary audience for the Characterization Report is the public and the
intent is to present a brief overview of the CCGC program areas, methods used, data gaps and
limitations, and a summary of the results and conclusions compiled from the individual
Technical Memorandums. The Characterization Report should provide a broad overview of
nitrate in shallow groundwater for the northern counties and also provide focused information on
nitrate impacts to domestic drinking water wells. The Characterization Report should be written
- in layman’s terms and inform the reader that greater technical detail can be found in the
accompanying Technical Memorandums.

As discussed above, because CCGC groundwater data will be available to the public on
GeoTracker GAMA and the contour maps are a supplement fo the actual data, the expectations
for finalizing the Technical Memorandums and associated contour maps has changed and the
anticipated scope has correspondingly diminished. Central Coast Water Board staff is
committed to working with CCGC to finalize the Technical Memorandums and Characterization
Report in a timely manner so that they are useful to the public. Based on the comments
provided above, CCGC is reguired to submit the final Technical Memorandums for
Salinas Valley, Pajaro Valley, and Gilroy-Hollister, as well as the Characterization Report
for the northern counties no later than June 1, 2015,

In closing, we appreciate the significant progress that CCGC has made to implement a ,
cooperative groundwater monitoring program for growers. The results of this initial groundwater
monitoring effort and lessons leared provides an important foundation to understand nitrate
impacts to shallow groundwater in agricultural areas of the Central Coast region, and will also
inform future groundwater monitoring programs. Thank you for your continued efforts and those
of your membership in this endeavor. If you have any questions regarding this letter, please
contact Angela Schroeter at (805) 542-4644 or Angela.Schroeter@®waterboards.ca.qov, or
John.Robertson at (805%) 542-4630 or John Robertisonwaterboards.ca.0ov.

Sincerely, .
27 7. Digitally signed by John M. Robertson
J h M R b t T . DN:cn=John M. Robertson, o=State Water Board/Cal EPA,
[ “ou=Central Coast Regional Water Quality Contro! Board,
O n * O e r S O n emali=john.robertson@waterboards.ca.gov, c=Us
R .Date; 2015.03,20 15:38:50 -07'00'
for Kenneth A. Harris, Jr.
Executive Officer

CC:

Tim Borel, Central Coast Groundwater Coalition
thareli@ioxyproduce.com
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Abby Taylor-Silva, Grower-Shipper Association
abby@growershipper.com

Kara Stuart, Central Coast Groundwater Coalition
karamstuart@gmail.com

Michael L. Johnson, Michael L. Johnson LLC
mjohnson@mli-lc.com

Melissa Turner, Michael L. Johnson LLC
miturner@mli-ilc.com

Vicki Kretsinger, Luhdorff and Scalmanini
vicetsinger@lsce.com

Pete Leffler, Luhdorff an.d Scalmanini
p!e?ﬂer@lscekcom

Pearl Kan, California Rural Legal Assistance

pkan@®crla.org

Tamarin Austin, State Water Resources Ceontrol Board

Tamarin, Austin@waiorboards.ca.qov

John Robertson, Central Coast Water Board
John.Roberﬁson@waterbcards,ca,aov

Angela Schroeter, Central Coast Water Board
Angela. Schroster@waierboards.ca.qov

Chris Rose, Central Coast Water Board
Ghtis Rose@waterboards.ca.qov

Hector Hernandez, Central Coast Water Board
Hecior Hernandez@waterbozrds.ca.aov

March 20, 2015
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ATTACHMENT 1

Central Coast Water Board Staff Evaluation of the CCGC Contour Maps for Pajaro Valley
and Gilroy-Hollister per Conditions 10-13 of the Executive Officers’ Workplan Approval
Letter

Agricultural Order R3-2012-0011 and associated MRPs require growers to conduct individual or
cooperative groundwater monitoring. Growers who conduct groundwater monitoring must
submit data electronically to the Water Board's GeoTracker data management system.
However, the public availability of information for growers who choose to comply with
groundwater monitoring requirements as individuals is different than for growers who participate
in the Central Coast Groundwater Coalition (CCGC). Growers who choose to comply with
groundwater monitoring requirements as individuals conduct the required groundwater
monitoring and reporting, and the results are displayed on GeoTracker GAMA consistent with
the reporting and display for other groundwater programs regulated by the Water Board. The
requirements for cooperative groundwater moenitoring and reporting, including display of
information on GeoTracker, is described in the CCGC Workplan and Executive Officer's
approval of the CCGC Workplan.

The CCGC submitted workplans for implementing a cooperative groundwater monitoring
program on May 31, 2013, and Nov. 1, 2013. The Executive Officer issued a letter approving
the CCGC Workplan on July 11, 2013, with additiona! revisions on December 17, 2013,
(collectively referred to as the Workplan Approval letter). Per the Workplan Approval letter, the
CCGC can submit contour maps to display nitrate concentration to the public, in lieu of
displaying individual well data — if the contour maps meet Conditions 10 through 13 of the
Workplan Approval letter and the contour maps are approved by the Executive Officer.
Additionally, the Workplan Approval letter also included Conditions 19 through 21 to describe
the process and conditions for displaying CCGC data on GecTracker. At the January 30, 2015,
Board Meeting, the Central Coast Water Board evaluated the process for reviewing and
approving CCGC contour maps, as established in the Executive Officer's Workplan Approval
letter, and did not make any changes.

The Technical Memorandums and associated contour maps are important because in addition
to fulfilling the groundwater monitoring regulatory requirements of the Agricultural Order and
MRPs for growers participating in the CCGC, it provides the Central Coast Water Board, public
and stakeholders (e.g. research organizations, environmental and public health agencies,
industry groups, drinking water groups, etc.) with data and information regarding shallow
groundwater nitrate concentrations. The Technical Memcrandums confirm that shallow
groundwater is severely impacted by nitrate. Due to the significant impacts to groundwater that
serves as a source of drinking water, the Central Coast Water Board must prioritize safe
drinking water and maximize the public's access to information and data regarding nitrate’
impacts to groundwater.

Based on an evaluation of the CCGC nitrate concentration contour maps for groundwater in the
Pajaro Valley submitted on July 31, 2014, and revised January 12, 2015, in comparison with the
actual well data, staff has determined that the CCGC contour maps do not meet Conditions 10
through 13 in the Workplan Approval letter. Similarly, staff evaluated CCGC nitrate
concentration confour maps for groundwater in the Gilroy-Hollister area submitted on October
31, 2014, and has also determined that.the CCGC contour maps do not meet Conditions 10
through 13 in the Workplan Approval letter. The CCGC groundwater monitoring data reported
to the Central Coast Water Board in compliance with the Agricultural Order may be interpreted
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visually in a number of different ways depending upon the underlying assumptions and model
-inputs used. Staff finds that the CCGC contour maps are highly interpretive and, in many areas,
do not provide the public with a precise or accurate representation of groundwater quality. This
is due, in part, to the lack of existing data and CCGC member wells in some parts of the CCGC
program area for the Pajaro Valley and Gilroy-Hollister areas, and the relatively broad range in
standard deviation of nitrate concentrations in groundwater. Table 1 below summarizes the
contour map criteria identified in the Workplan Approval letter and the information provided by

CCGC.

Table 1. Summary of CCGC Contour Map Criteria

Contour Map Criteria
identified in July 11, 2013
CCGC Workplan Approval

CCGC Contour Map
Pajaro Valley
Submitted Jan. 12, 2015

CCGC Contour Map
Gilroy-Hollister
Submitted Oct. 31, 2014

Condition 10:

Sampling densily, resclution
and scale must be sufficient
such that individual demestic
well owners that reside in
agricultural areas within the
cooperative groundwater
menitoring program houndary
can make informed decisions
related to their drinking water
guality and petential health
exposure to nitrate.

Tech Memo accompanying
contour map does not include
any infermation fo describe well
density. \Well density on maps
appears sparse in some areas.
There is no evaluation of
whether the well density is
sufficient given the spatial
variability of the aquifer and
specific local conditions, or if the
well density is sufficient to
produce reliabfe contour maps
of nitrate concentrations in
groundwater.

Tech Meme accompanying
conteur map dees net include
any informaticn to describe well
density or to determine if this
density is sufficient. Well
density en maps appears
sparse in some areas. There is
no evaluation of whether the
well density is sufficient given
the spatial variability of the
aquifer and specific local
cenditions, or if the well density
is sufficient to produce reliable
contour maps of nitrate
concentrations in groundwater.

Condition 10:

Centour maps must
characterize groundwater nitrate
concentrations at specific depth,
focus on shallow groundwater,
and indicate depth represented
on the map.

Tech Memo states that data for
wells that are shallower than
400 feet are used to develop
contour maps, depth is specified
on the contour maps.

Tech Memo states that data for
wells that are shallower than
420 feet are used to develop
contour maps; however depth is
not specified on contour maps.

Condition 10:

The analysis will be performed
to achieve the highest

level of certainty possible with
the wells that are selected for
sampling, and the analysis will
explicitly provide the cenfidence
value for any lacation on the
map. f the CCGC determines
that there are more wells that
may be sampled in order to
achieve a higher confidence
interval, they must immediately
inform the Executive Officer and
present a plan, including
schedule, for additional

CCGC sampled primarily
domestic wells in the Pajaro
Valley, with some irrigation
wells. The Tech Memo does
not describe any effort to
consider additional sampling to
increase confidence or confirm
adequacy of contours (e.g.
additicnal CCGC irrigation
wells, or domestic or irrigation
wells that that do not belong to
CCGC members but are
available for sampling). These
additional data points could
assist to increase confidence or
confirm adequacy of contours.

CCGC sampled primarily
domestic wells in the Gilroy-
Hollister area, with some
irrigation wells. The Tech
Memo does not describe any
effort to consider additional
sampling to increase confidence
or confirm adequacy of contours
(e.g. additional CCGC irrigation
wells, or domestic or irrigation
wells that that do not belong to
CCGC members but are
available for sampling). These
additional data points could
assist to increase confidence or
confirm adequacy of contours.
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sampling as appropriate, to be
approved by the Executive
Officer.

Condiiion 11:

The CCGC must include
additional sampling foruse as a
validation data set to confirm
adequacy of confours.

CCGC did not bring additional
wells to the attention of the
Executive Officer.

CCGC did not bring additional
wells to the attention of the
Executive Officer.

Condition 11:

Any contour maps produced
must include the confidence
interval for estimated values.
Contour map must present the
data within an adequate
confidence interval that is
acceptable for providing reliable
infarmation fo the public.

Confidence intervals and
standard deviations are
described in the Tech Memo.
For example, the Tech Memo
describes a 66% confidence
interval, which translates to a
mapped value that is accurate
to within plus or minus 10 mg/L
nitrate as NO3, and a 95%
confidence interval which
translates to a mapped value
that is accurate to within plus or
minus 20 mg/L nitrate as NO3.
The Tech Memo only presents
maps for lower bound of the
confidence intervals (best case
scenario) and does not include
information for the upper bound.

While the Tech Memo includes
information regarding
confidence intervals, staff has
determined that the confidence
levels are not adequate for
providing reliable information to
the public, in lieu of the actual
data. This is due largely
hecause some contoured areas
are absent any data or have
very sparse data.

Confidence intervals and
standard deviations are
described in the Tech Memo
{66% and 95%). The Tech
Memo only presents maps for
lower bound of the confidence
intervals (best case scenario)
and does not include
information for the upper bound.

While the Tech Memo includeés
information regarding
confidence intervals, staff has
determined that the confidence
levels are not adequate for
providing reiiable information to
the public, in lieu of the actual
data. This is due largely
because some contoured areas
are absent any data or have
very sparse data.

Condition 11:

Contour maps should use the
State Drinking \Water Standard
of 45 mg/L. Nitrate as NO3 and
the initial contour intervals must
be approximately every 10 mg/L
Nitrate as NO3. After reaching
the 45 mg/L Nitrate as NO3J,
contour, you may increase the
size of the contour interval, if
appropriate.

Nitrate concentration cantour
Mmap includes six contour
intervals from <22.5 mg/L to 316
mg/L nitrate as NO3, reflecting
the minimum and maximum
concentrations.

Nitrate concentration contour
map indicates four cantour
intervals from 0-89-22.5 mg/L to
=45 mg/l. Nitrate range in
concentration. The map does
not present adequate
infarmation for concentrations
ranging from 45 — 240 mg/L
hitrate as NO3.

Condition 12:
The sampling density,

CCGC did not provide specific
information regarding sampling

CCGC did not provide specific

information regarding sampling
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resolution and scale must be
approved by the Executive
Officer, in advance of contour
map preparation, to aveid the
problem of not having sufficient
data to produce an

acceptable contour map.

density, resclution, and scale to
the Executive Officer in advance
of the submiital of the contour
map, and so none was
approved.

density, resolution, and scale to
the Executive Officer in advance
of the submittal of the contour
map, and so none was
approved.

Condition 12:

Contour maps for the
cooperative program must be
developed by, or under the
review of a registered
Professional Geologist or
Professional Engineer

Contour maps were prepared by
Steven Deverel, a registered
Professional Geologist in the
State of California.

Contour maps were prepared by
Steven Deverel, a registered
Professional Geologist in the
State of California.

Condition 12:

Contour maps must be based
on a sampling design that is
statistically defensible given the
spatial variability of the aquifer
{i.e., hydrogeclogical
heterogeneity, etc.) and specific
local conditions.

Contour maps are based on
CCGC sampling and available

_data, with some data excluded.

There is no discussicn to
evaluate whether the data is
sufficient given the spatial
variability of the aquifer and
specific local conditions.

Contour maps are based on
CCGC sampling and available
data, with some data excluded.
There is no discussion tc
evaluate whether the data is

‘sufficient given the spatial

variability of the aguifer and

specific focal conditions.

Condition 12;

Cantour maps must be provided
as a geographic infermation
systems (GIS) shapefile
according to a specific time
schedule.

CCGC provided GI8 files to the
Water Board.

CCGC provided GIS files to the
Water Board.

Condition 13:

Contour maps must clearly
describe the method used to
contour the groundwater
Mmenitering data, the associated
confidence intervals and the
areas of uncertainty.

Contour method used is kriging.
Areas of uncertainty are not
represented on contour map.
Several areas included in the
conteur map have no well data
to support contouring, or the
dafa is very sparse.

Contour method used is kriging.
Areas of uncertainty are not
represented on contour map.
Several areas included in the
contour map have no well data
to support contouring, or the
data is very sparse.
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Sent via Electronic Mail
Mr. Parry Klassen
Central Coast Groundwater Coalition
Post Office Box 828
Salinas, California 93902
pklassen@unwiredbb.com

Dear Mr. Klaasen:

IRRIGATED LANDS REGULATORY PROGRAM: COMMENTS ON CENTRAL COAST
GROUNDWATER COALITION SUBMITTAL — GROUNDWATER NITRATE, SALINAS
VALLEY, CALIFORNIA-

The Central Coast Groundwater Coalition (CCGC) submitted a Technical Memorandum titled
“Distribution of Groundwater Nitrate Concentrations, Salinas Valley, California” dated April 30,
2014 and a revised Technical Memorandum titled “Groundwater Nitrate, Salinas Valley,
California” dated December 10, 2014. We recognize the very significant progress that CCGC
has made to prepare these reports and implement a cooperative groundwater monitoring
program for growers since July 2013, in compliance with the Central Coast Regional Water
Quality Control Board (Central Coast Water Board) Agricultural Order R3-2012-0011
(Agricultural Order) and associated Monitoring and Reporting Programs (MRPs). This letter is to
clarify expectations for finalizing the Salinas Valley Technical Memorandum and associated
groundwater nitrate concentration contour maps as a supplement to the actual data displayed
on GeoTracker GAMA. '

On November 10, 2014, the Central Coast Water Board provided CCGC with comments on the
April 30, 2014 version of the Salinas Valley Technical Memorandum. In addition, we discussed
the Salinas Valley Technical Memorandums on several occasions, most recently on February
10, 2015 and March 10, 2015. On February 20, 2015, the Central Coast Water Board issued a
letter to the CCGC communicating the Executive Officer’'s determination that the CCGC
groundwater nitrate concentration contour maps of Salinas Valley do not meet Conditions 10
through 13 of the Executive Officer's Workplan Approval letter and the contour maps alone are
not sufficient for providing reliable information to the public, in lieu of the actual groundwater
data’. As described in the February 20, 2015 letter, staff recognizes that contour maps can be

"CCEE submitted workplans for implementing a cooperative groundwater monitering program on May 31, 2013 and Nov. 1, 2013,
hito://www.waterboards. ca. Oovcentralcoast/water issues/programs/ag waivers/docs/groundwater/1finalccge workplan 110113.pdf

The Executive Officer issued a letter approving the CCGC Waorkplan On July 11, 2013. The letter specified Conditions 10-13 for
evaluating CCGC contour maps and Conditions 19-21 for displaying CCGC informalicn on GeoTracker. : .
: (footnote confinued on next page) -
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useful to help inform the public’s understanding of nitrate in shallow groundwater, as a
supplement to the actuat data.

Atour February 10,2015 and March 10, 2015 meetings, we agreed that although there is
insufficient data to improve the contours maps such that they could be approved, CCGC can
exert some minimal effort to finalize the Salinas Valley Technical Memorandum to maximize
their usefulness for the public. Central Coast Water Board staff reviewed the December 10,
2014 revised Technical Memorandum titled “Groundwater Nitrate, Salinas Valley, California”
and is providing the following comments below. Please revise the Technical Memorandum
based on the comments below, and submit a final document to the Central Coast Water Board
by XXX XX, 2015. Once the Technical Memorandum and associated contour map(s) are
finalized, the Central Coast Water Board will make the Technical Memorandum and associated
contour map(s) available to the public on the Water Board’s website.

General

1. Professional Certification. Please include professional registration number on the title
page for the professional geologist or engineer responsible for preparing the submittal.

2. Executive Summary. Page 5 (last par.) — Page 6 (par. 1-3), please confirm accuracy of
statistical and probability descriptions consistent with results of the contouring method.
For example, page 5 (last par.) states “Forty-nine percent (49%) of the area within of the
Forebay Subarea is mapped as having concentrations of nitrate in groundwater greater
than the MCL." Please confirm that this and similar statements are still correct. In
addition, please add a general description of data gaps and uncertainty.

Results and Discussion Section - Adequacy pf Sampling Locations and Density, Contour
Maps

3. Sample Density, Page 23 (last par), Page 43 (last 3 par), page 69 (bullet 5) - The
Technical Memorandum describes a range in well density from 1 well per 25 acres, to 1
well per 14 acres only for wells where the standard deviation was less than 2.5 mg/L
NO3. Please describe the well density for all wells, including for those areas where
there is larger standard deviation.

4. Confirm Statistics. Pending final data analysis and contour mapping, please confirm that

. statistics described are still accurate. For example, Table (p. 32, last row) "Percent of
area mapped as over MCL." :

Contour Maps, Tables, and Figures

3. Do Not Contour Areas Where Data is Determined to be Insufficient. 1nthe mapping
methods section, please include a discussion for how it was determined that there was

{focinole continued from previous page)
hitp:/Awww.waterboards.ca.qov/centralcoast/water issues/programs/ag waivers/docs/croundwater/2ceqe workplan approval 06711
13.pdf.

Atthe Jan. 30, 2015 Beard Meeting, the Central Coast Water Board agreed that the process for reviewing and approving CCGC
contour maps, as established in the Executive Officer's Workplan Approval letter, is appropriate. At the Jan. 30. 2015 Board
Meeting, staff also presented their svaluation of the CC GC contour maps for the Salinas Valley and proposed next steps.
htip://www. waterboards.ca.dovicentralcoastlboard info/age ndas/2015/ianuary/item16/index shiml.
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sufficient data for contour mapping of nitrate concentrations, and how areas with
insufficient data were identified (based on variability of results, heterogeneity in
hydrogeologic conditions, etc). For example, Figures 12a, 12b, 12¢ - do not contour in
areas where there is insufficient data density.

Describe Uncertainty. Forany contour map or figure where data is estimated, predicted,
or otherwise uncertain, the map or figure must clearly identify that results are estimated .
and also generally describe the associated uncertainty or confidence level. On page 53,
please clarify the discussion on confidence levels in layman's terms to improve the
public's understanding of what is being reported. For example, describe how 95%
confidence level different from 66% confidence level (e.g. Figures 21a). For Figures 20a
and 20b, results are presented for the "Lower Bound", biasing the interpretation to the
best case scenario. If these figure are maintained, a complementary figure presenting
the "Upper Bound" should also be included.

Reference actual data. Please include a reference on the contour map or figure to
indicate that all CCGC data used to develop the contour map or figure is available on the
Water Board's online GeoTracker data management system at:
htips://geotracker.waterboards.ca.gov/gama/

Exclusion of Data. In several areas, the report indicates that groundwater data and
results have been excluded from the analysis. In such cases, each map, table or figure
must clearly indicate that data that has been excluded and a summary state ment
regarding the rationale for exclusion.

Gontour Map Legend. Please revise nitrate concentrations categories on the legend to
properly reflect range of concentrations, including maximums. For example, identifyinga .
contour that is >80 mg/L NO3 does not adequately describe the inclusion of
concentrations of up to 200+, 300+, 400+ mg/L NO3.

Conclusions

10. Please specifically address the objectives of the monitoring and whether or not the

11.

conducted monitoring is sufficient to adequately characterize the groundwater aquifer(s)
in the local area of the participating Dischargers, adequately characterize the
groundwater quality of the upper-most aquifer, and adequately identify and evaluate
groundwater used for domestic drinking water purposes. Additionally, please provide
recommendations for proposed follow on sampling work (as discussed above) to
improve confidence intervals and data density, as well as any proposed further work in
analyzing existing data.

In addition to-statements regarding standard error, please also describe relative overall
uncertainty of the contour maps and interpretations. Please also summarize any data

~gaps or other limitations, along with recomme ndation for proposed further work to

address the data gaps.

Appeﬁdix ~ Data Tables and Comparison of GeoTracker Results with Nitrate Mapping

12. Well Information and Results. Please confirm that all data collected by the CCGC in

compliance with the MRP and approved workplans is included in the Appendix and
uploaded to GeoTracker. Ata minimum, the data presentation should include CCGC
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13.

15.

well ID number, well type, available well construction information — well depth, top of
perforation, bottom of perforation, length of perforated interval, analytical result and
whether or not result exceeds the drinking water standard, and any necessary qualifier
(duplicate sample taken, laboratory QA/QC issue, field blank issue, etc). If any data is
excluded in the analyses, that should be identified in the appendix.

Exceedance Notification Follow-Up Report. Please include a complete Exceedance
Notification Follow-Up Report for this geographic area. This report should be consistent
with that submitted separately to the Water Board (including CCGC well ID number, field
point class, sample date, nitrate result, notification date, replacement water action).

. Potentially Explanatory Factors. The CCGC has collected additional data that provides

valuable context to understanding agricultural water quality and potential solutions. A
discussion of groundwater age classification is included in the Technical Memorandum,
however no data is reported to describe stable isotopes (oxygen, hydrogen, nitrogen).
Were samples analyzed for these analytes? Inclusion of this data and/or inclusion of a
gualitative interpretation of this type of data would be helpful in understanding
groundwater quality and potential solutions.

Typographical Errors. Page 69 (last bullet). Monterrey is misspelled.

This Technical Memorandum demonstrates both significant effort and progress over the past
year to conduct groundwater monitoring in compliance with the Agricultural Order and MRPs,
and contributes important information to better understand nitrate concentrations in groundwater
in the Salinas Valley. As discussed above, please revise the Technical Memorandum based

on the comments above and submit a final document to the Central Coast Water Board

by XXX XX,2015. Once the Technical Memorandum and associated contour map(s) are

finalized, the Central Coast Water Board will make the Technical Memorandum and associated
contour map(s) available to the public on the Water Board's website. If you have any questions,
please contact Hector Hernandez at (805) 542-4641 or hector.hernandez @waterboards ca.gov
or Angela Schroeter at (805) 542-4644.

Sincerely,

DRAFT = March XX, 2015

Kenneth A. Harris, Jr.
Executive Officer

CC:

Tim Borel, Central Coast Groundwater Coalition
thorel@foxyproduce .com

Abby Taylor-Silva, Grower-Shipper Association
abby@arowershipper.com
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Kara Stuart, Central Coast Groundwater Coalition
karamstuart@gmailcom

Michael L. Johnson, Michael L. Johnson LLC
minhnsonédmli-le.com

Melissa Turner, Michael L. Johnson LLC
miturnaer@mli-te.com

Pete Leffler, Luhdorff and Scalmanini
pleffler@lsce.com

Vicky Kretsinger, Luhdorff and Scalmanini
vkretsinger@lsce.com

John Robertson, Central Coast Water Board
dohn Roherison@walarboards.ca.goyv

Angela Schroeter, Central Coast Wéter Board
Angels. Schroster@walerboards.ca.goy

Hector Hernandez, Central Coast Water Board
Hactor Hernandez@walerhoards.ca.qov
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Central Coast Regional Water Quality Control Board

July 11,2013
Sent via Hard Copy and Electronic Mail
Northern Central Coast Groundwater Task Force
Abby Taylor-Silva
Vice President, Policy and Communications
Grower-Shipper Association of Central California
512 Pajaro St.
Salinas, CA 93901
abby@growershipper.com

Dear Ms. Taylor-Silva:

AGRICULTURAL REGULATORY PROGRAM - APPROVAL OF CENTRAL COAST
COOPERATIVE GROUNDWATER PROGRAM (CCCGP)

On May 31, 2013, you submitted a final workplan titled “Northern Central Coast Cooperative
Groundwater Program” (workplan) to the Central Coast Regional Water Quality Control Board
(Central Coast Water Board). The stated purpose of this document was to set forth the
workplan for a Northern Central Coast Cooperative Groundwater Program that satisfies the
groundwater monitoring requirements in Order No. R3-2012-0011 Conditional Waiver of Waste
Discharge Requirements for Discharges from Irrigated Lands (Agricultural Order) and the
associated Monitoring and Reporting Program Orders (MRPs) for participating landowners and
growers in Monterey, Santa Cruz, Santa Clara, and San Benito Counties. On July 9, 2013, you
submitted a slightly revised workplan with clarifications.

| am pleased to grant approval of the cooperative program as described in the July 9, 2013
workplan, with the following specific conditions and comments described below. These
conditions are important and required to clarify and confirm our expectations about how you will
comply with the Agricultural Order and the associated MRPs on behalf of individual landowners
and growers who participate in your cooperative program. | find these conditions to be flexible
and responsive to your concerns, as well as reasonable given the severity of groundwater
quality conditions and impacts to drinking water in agricultural areas. We appreciate the effort
you've made to create this workplan and recognize the significant progress that you have made
in improving the workpian since our initial meeting in January 2013.

BACKGROUND

The Central Coast Water Board adopted the Agricultural Order and associated MRPs on March
15, 2012, The Agricultural Order and the MRPs specify that enrolled landowners and growers
have the option to comply with groundwater monitoring requirements by either monitering
groundwater individually on their agriculfural operations, or by joining a groundwater cooperative
monitoring program. The workplan states that the cooperative program will implement two

JEFEREY S, YOUNG, CHAR 1' KENNETM A, HARRIS JR., INTERIM EXECUTIVE OFFIGER
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related technical tasks: locating and sampling domestic supply wells on participant
owned/leased/operated land, and characterizing groundwater aquifers in the cooperative
program area with a focus on the quality of shallow groundwater.

We recognize that cooperative third party approaches may provide a number of short and long-
term advantages. For example, third parties may have the expertise to provide a high level of
technical assistance and training to growers to achieve measureable water quality improvement.
in addition, cooperative efforts provide leadership and can bring participants together to better
understand the severity of groundwater quaiity impairment related to irrigated agriculiure and
maximize regional efforts toward improving water quality.

CONDITIONS

Phased Approach

1. As previously discussed, use of a phased approach provides additional time and
flexibility to implement the cooperative program. The phased approach also requires
multiple “phased” approvals and therefore comes with some risks, as an approval of the
phased workplan does not obligate me or any future Executive Off|cer to approve any
subseguent section or part when details are submitted for approval in the future.

2. [f the Executive Officer makes a final determination that any section or part of the
phased workplan is not approved or if the cooperative program fails to implement any
part of the workplan as approved (including approved time schedule or a deliverable),
growers become individually responsible for implementing the MRP and may be subject
to enforcement.

3. Implementation begins upon approval of the workplan. All phases of the workplan must
be completed by March 15, 2015, including submittal of all deliverables to the Central
Coast Water Board.

Third-Party Organization

4. The workplan indicates that you wili form a non-profit organization to direct and
administer the workplan and that the organization will be formed immediately after
approval of the workplan (p. 21). Within 30 days of this letter, vou must provide the
Central Coast Water Board with an update on the status of the non- Droft organization.

5. The workplan indicates that by September 1, 2013, you will provide the list of
participating landowners and growers and quarterly thereafter, you will provide a list of
newly participating landowners and growers (p. 21). As a modification to these
deliverables, on September 1, 2013, vou must submit the list of participating landowners
and growers. The subsequent quarterlv submittals must also provide a complete list of
participating landowners and arowers. clearly identifving those that are new. In addition,
the quarterly submittals must also_provide a list of any landowners and growers who are
no longer participating in the cooperative proaram and the date of their termination.

JEFPREY S. Youna, cuam | KENNETH A, HARRIS JR., WNTERIM EXECUTIVE OFFIGER
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Domestic Drinking Water Wells

6.

The workplan indicates that you will conduct sampling of domestic drinking water wells in
three phases, with sampling to begin by September 1, 2013 and complete by September
1, 2014, As previously discussed, the sampling of domestic drinking water wells is the
Central Coast Water Board's highest priority for the cooperative programs. Failure to
provide well lists, conduct sampling, or upload data to GeoTracker according to the
schedules described in Tables 3. 4, and 5 of the workplan (p. 11-13} is a violation of the
Agricultural Order and MRP, and grounds for immediate disapproval/fermination of the
cooperative program.

The workplan indicates that the initial list of wells to be sampled will be submitted on
September 1, 2013, along with a sampling schedule. The workplan also indicates that
well sampling will start on the same date (September 1, 2013) and that a final list of
wells to be sampled will be submitted on November 1, 2013. The latter well list will
include justification for selected wells and for those that are excluded.

As discussed on April 26, 2013 and described in our May 20, 2013 letter, the
cooperative program must sample all domestic drinking water wells on participant
owned/leased/operated land, unless an acceptable technical rationale is provided for
sampling a representative subset in specific areas. In Tables 3, 4, and 5 of the
workplan, you indicate that you will submit a list of all wells on participant
owned/leased/operated land. This list serves to describe the universe of all domestic
drinking water wells available for sampling prior to selection. The list of all wells must
include the actual well location (latitude and longitude). along with all available
information regqarding construction details for each well (i.e., screen interval, total depth,
litholoay/stratigraphy in screened portion, etfc.). :

The workplan presents criteria to prioritize wells for sampling (including well log
availability, depth/screened interval, and condition of well head and seal) (p. 8). The
Central Coast Water Board's highest priority is to evaluate domestic drinking water well
water quality and minimize exposure to unsafe drinking water, regardless of whether or
not the well log is available or the depth/screened interval is precisely known. Staff

recognizes that use of known well construction information as a sampling criteria is

common for groundwater assessments, that the lack of this type of information may
affect the use of these specific data for the overall groundwater characterization, and
that as a result additional wells may be needed for groundwater characterization.

You must sample all domestic drinking water wells on participant owned/leased/operated
land; unless an acceptable technical rationale is provided for sampling a representative’
subset in specific areas. The absence of well construction details or a well log is not an
appropriate criterion/rationale to justify not sampling a domestic drinking water well,
especially if that well potentially serves unsafe drinking water. Sufficient technical

rationale must provide evidence that groundwater quality from the well not sampled is

represented by other wells sampled with reasonable certainty, based on factors such as

close proximity, same aquifer, and similar well depth and screened interval. Technical

rationale will be carefully evaluated especially in_areas of known or likely exceedance of

safe drinking water standards. The proposed list of wells for sampling and any technical

JEFFREY 5. YOUNG, crar | KennetH A, Hamus JR., INTERM EXECUTIVE OFFIGEA
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rationale for samplind a subset must be evaluated by Water Board staff and approved by
the Executive Officer prior to implementation.

Adequacy of Sampling Locations and Density, Contour Maps

10. The workptan indicates that you will determine the adequacy of the number of wells for

11.

characterizing domestic drinking water well water quality based on the spatial variability
of groundwater nitrate concentrations at various depths and geostatistical methods. You
must also consider the hydrogeologic variability o determine if the sampling density is
sufficient to represent domestic drinking water quality on and near participant
owned/leased/cperated land within reasonable certainty. The sampling density,
resolution and scale must be sufficient such that individual domestic well owners that
reside in agricultural areas within the cooperative groundwater monitoring brogram
boundary can make informed decisions related to their drinking water guality and
potential health exposure to nitrate. :

In follow-up discussions. vour consultant Mr. Michael Johnson indicated that once the
samples are collected, analyzed, and you have conducted a proper statistical analysis,
you will then re-evaluate the numbers of wells and need fo collect additional samples to
estimate the concentrations in any given area within an acceptable confidence interval,
with the intent of achieving the highest confidence interval possible using all publicly
available well samples and integrating the wells sampled by the program. The
Groundwater Cooperative Program analysis will be petformed to achieve the highest
level of certainty possible with the wells that are selected for sampling, and that the
analysis will explicitly provide the confidence value for any location on the map. _If you
determine that there are more wells that may be sampled in order to achieve a higher
confidence interval, you must immediately inform the Executive Officer and present a
plan, including schedule. for additional sampling as appropriate, to be approved by the
Executive Officer,

The workplan indicates that you will prepare a Technical Memo on nitrate concentration
and also produce contour maps. In our discussions, you indicated that these
deliverables are intended to be the primary tool for providing summary information and
displaying water quality information to the public. For the purposes of determining the
adequacy of the number and density of well sampling, as well as for the purposes of
producing contour maps of nitrate concentration. proper geostatistical methods must be
utilized (e.q. copulas’ or similar method). Contour maps should use the State Drinking
Water Standard of 45 ma/L Nitrate as NO3 and the initial contour intervals must be
approximately every 10 ma/L Nitrate as NO3. After reaching the 45 mg/L Nitrate as NO3
contour, you may increase the size of the contour interval, if appropriate. Any contour
maps produced must include the confidence interval for estimated values, and the
guality assurance proiect plan (QAPP) must_include additional sampling for use as a
validation data set to confirm adeqguacy of contours. Contour maps must be reviewed by
Water Board staff and approved by the Executive Officer prior to acceptance for display
on GeoTracker. |If the Executive Officer determines that the contour map does not

" Bardossy, Andras and Jing Li. Geostatistical interpolation using copulas, (July 2008). Water Resources Research,
V.44 No.7; Summary citation from AGRICOLA online cataiog of the National Agrlcultural Library (NAL)
http://openagricola.nal.usda.gov/Record/IND44 120067

JEFPREY 3, Youna, onam | KENNETH A, MaRRS JA., WTERIM EXECUTIVE OFFIGER
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12.
- a registered Professional Geologist or Professional Engineer based on a sampling

13.

present the data within an adeduate confidence interval that is acceptable for providing
reliable information o the public, the Executive Officer mav not approve the use of the
contour map on GeoTracker.

Contour maps for the cooperative program must be developed by, or under the review of

design that is statistically defensible given the spatial variability of the aquifer (i.e.,
hydrogeological heterogeneity, etc.) and specific local conditions. The sampling density,
resolution and scale must be approved by the Executive Officer, in advance of contour
map preparation, fo avoid the problem of not having sufficient data to produce an
acceptable contour map. Contour maps must be provided as a geographic information
systems (GIS) shapefite according the time scheduled identified in Table 3 though Table
8.

The Technical Memo(s) you submit with the contour maps must clearly describe the
method used to contour the groundwater monitoring data, the associated confidence
intervals and the areas of uncertainty. In addition, the Technical Memo(s) must include
the list of wells specifically used in the development of the contour map and also
describe any wells excluded from the contour map development (i.e. outliers) along with
rationale for exclusion. The Technical Memo must also include identification and
discussion of areas of insufficient data or data gaps as well as recommendations for
resolving data gaps.

Timeframe for Sampling

The workplan does not include any sampling to evaluate the temporal variability {i.e., capturing
seasonal or land-use variability, etc.) in groundwater quality in the wells sampled. The
cooperative program commits to the Central Coast Water Board to perform additional sampling
after the initial sampling outlined in this program is completed to determine temporal variability
in wells determined by the cooperative program and the Central Coast Board to be high priority.

14.

15.

Deliverables

The following deliverable is identified in the workplan but not included in Table 8: Quality
Assurance Project Plan (QAPP) due August 15, 2013 (p.19). The Executive Officer
must approve the QAPP prior to initiating sampling activities.

Deliverables must be submitted in accordance with the schedule identified in Tables 3

- through 8 of the workplan. In cases where the identified due date is not a business day,

the deliverable is due on the next business day. The Executive Officer must approve
deliverables prior to implementation or acceptance for display. |n addition, Water Board
staff review and Executive Officer approval of planning deliverables (including QAPP.
lists of wells. number of wells selected, sampling density, and samplina schedule) are
intended to inform adequacy and readiness to proceed with the next steps of workplan
implementation.

JEREREY 5. YOUNG, crart | KENNETH A, MARS Ji., e EXECUTIVE OFFIGER

B25 Aerovista Place. Sulle 101, San Luis Oblspo, CA 93401 | www.waterboards.ca.gov/oentraicoast
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Reporting and Public Disclosure of Information

16.

17.

18.

All data must be uploaded as unigue monitoring points with all relevant well location, well
construction information (as available), water quality data, and appropriate quality
assurance/quality control information to the regulatory side of GeoTracker within 30 days
of sample delivery to the laboratory.

As previously discussed, it is the policy of the Central Coast Water Board to provide all
members of the public with broad and convenient access to its records and to promptly
make the fullest possible disclosure of its records. Therefore, upon receipt of a Public
Records Act Request (FRARY), the Central Coast Water Board will provide information to
the requestor except for that information that is exempt from disclosure under the
California Public Records Act (CPRA).

In response to concerns related to public health and safety, the Central Coast Water
Board will not disclose the precise location of any groundwater well sampled as part of
the cooperative program in response to a PRAR. Consistent with the same protocol and
standard care implemented to protect locations of public drinking water supply wells
regulated by the California Department of Public Health (CDPH), | will recocmmend to the
Central Coast Water Board or the State Water Resources Control Board that they revise
the Agricultural Order and MRP to indicate that “Consistent with the display of public
supply wells requlated by CDPH on GeoTracker, aroundwater well location and data will
only be referenced within a one-mile sauare of the actual well location.” Any public use
of well location data such as reports and public presentation by the Central Coast Water
Board will follow the same protocols to protect the locations of wells.

Internet Display of Information on GeoTracker

19.

We understand that the cooperative program participants have significant concerns and
objections to displaying individual well locations to the public on maps available on the
Internet using GeoTracker. The Central Coast Water Board agrees to display
cooperative program data as contour maps on GeoTracker after January 1, 2015% as
long as 1) the_contour maps meet the conditions described in Conditions 10 through 13
above and are approved by the Executive Officer, and 2) the State Water Resources
Control Board makes the necessary modifications to GeoTracker so that it can properly
display the contour maps with other existing data currently in GeoTracker.

If by January 1, 2015, the functionality does not exist in GeoTracker to properly display
the approved contour maps, the cooperative program has the option to submit static
images (e.q. pdf, bitmap) of the contour maps by March 15. 2015; -If the cooperative
program does not choose 10 submit static images of the contour maps or if the
cooperative program does not submit confour maps that meet Conditions 10 through 13
above, then the data will be displayed as individual wells on GeoTracker and the well
location and data will only be referenced within a one-mile square of the actual well

location, using the existing mappina functionality for CDPH wells in GeoTracker,

” Note that the delay of display of data on GeoTrar:ker until January 1, 2015 does not affect the immediate availability
of information to the public in response to a PRAR. .

JEFPREY 5. YOUNG, Griam | KENKRETR A, FABRIS SR, INTERIM BXECUTIVE OFFCER
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20.

Withholding the display of individual well information on maps on the public side of
GeoTracker limits the Central Coast Water Board's ability to provide all members of the
public with broad and convenient access to its records and to prompily make the fullest
possible disclosure of its records. Therefore. | do not agree to withhold the cooperative
prodram individual well data from maps on the public side of GeoTracker in perpetuity
unless reviewed and approved by the Central Coast VWater Board as thev evaluate and
adopt future irrigated lands orders or similar order for discharges of waste from irrigated
agricultural operations applying to this program’s participants. Doing so affects the
Central Coast Water Board's ability to adapt in the future to changing needs. and may
have unanticipated conseduences on the Central Coast Water Board's ability to readily
provide information to the public in cases where there is an acute and imminent threat to
public health or safetv, or to address issues related to consistency between regions and
regulatory programs.

-I will agree to withhold the display of individual wells sampled by the cooperative

21.

Future

program on maws_on the public side of GeoTracker for at least the term of the
Agricultural Order, which expires on March 14, 2017. The decision to maintain
cooperative program data on the regulatory-only side of GeoTracker would be an issue
for Regional Board review as part of a renewed Waiver, or other similar order for
discharges of waste from irrigated agricultural operations. Further, if the existing Waiver
expires prior to adoption of renewed Waiver or other similar order, this data would
remain on the regulatory-only side of GeoTracker until such time that a renewed Waiver
or other similar order is adopted. If moved to the public_side of GeoTracker during the
term of this Agricultural Order, any well data point locations will be shown with an

uncertainty to at least one (1) mile squared.

The_aareement to withhold the display of individual wells sampled by the cooperative
program on maps on the public side of GeoTracker for the term of the Agricultural Crder
only pertains to the display of individual wells on maps. It does not affect the ability of
the Water Board to provide groundwater quality data for individual wells to the public
using available reports in GeoTracker (e.q. tabulated results in response to public
gueries). Additionally, it does not affect the Water Board’s ability to publish, present or
use individual well data in anv reports or presentations. In all cases, the Central Coast
Water Board would show with an uncertainty the precise locations of groundwater wells

bv one mile squared as described ahove.

Monitoring Needs

22,

Groundwater monitoring programs like that described in the workplan evolve through
time as the initial monitoring data is evaluated and the conceptual model of the basin is
subsequently revised in an iterative manner. As part of this evolving understanding of
the basins, new wells may prove: 1) beneficial to cover areas poorly understood or to
monitor key groundwater flow paths, 2) cost-effective, by reducing the number of wells
necessary fo represent an area from both hydrogeological and water quality
perspectives, and 3) necessary in future orders to address gaps in data and our
understanding of groundwater quality in agricultural areas. | recommend that you work
closely with your consultants and my staff as we seek to optimize the monitoring system
going forward, and as unanticipated issues arise.

JereRey S, Young, ciair | Kennerd A Hans Jg., INTERIM EXECUTIVE OFFICER

B96 Aeravista Place, Suite 101, San Luis Obispo, CA 93401 | www.waterboards.ca.gov/oentraicoast
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RECOMMENDATIONS

In addition to conducting the required groundwater monitoring, we appreciate your efforts to
focus on finding solutions to address groundwater quality problems from existing agricultural
practices and in communicating both the significance of the impairments and the necessary
actions to quantify and address these water quality problems. We recognize that the
cooperative program participants have made the commitment to address groundwater quality
problems, especially related to drinking water sources. The workplan indicates that in cases
where results indicate the exceedance of the safe drinking water standard. the cooperative
program will make the landowner/tenant/operator aware so that they may take immediate steps
to address the problem and minimize exposure to unsafe drinking water. At that time, the
cooperative program will request permission of the landowner/tenant/operator to inform the
Central Coast Water Board if replacement drinking water is currently begin provided to well
users. We also recommend that the cooperative program consider providing resources or other
assistance to limited resource individuals and disadvantaged communities affected by nitrate
contamination who may need assistance in resolving water quality problems and ensuring safe
drinking water.

The workplan also indicates that you will inform landowners and growers about their
responsibility -to use farming practices that are protective of groundwater resources. We
recognize that this type of outreach is critical fo improve water quality. We encourage the
cooperative program and participants to take a leadership role in demonstrating urgency and
innovation to implement practices that will reduce nitrate loading to groundwater and protect
drinking water.

ACCEPTANCE OF CONDITIONS

The above described conditions are required for my approval of the workplan. Based on our
discussions, you have indicated to me that you agree to these conditions.

In closing, [ want to emphasize that Central Coast \Water Board staff recognize that cooperative
third party approaches may provide a number of short and long-term advantages that can bring
participants together to maximize regional efforts toward understanding and improving water
quality. We appreciate your efforts to work together to develop an effective cooperative
program, and we find the conditions for approval described in this letter fo be flexible and
responsive to your concerns, as well as reasonable given the severity of groundwater quality
conditions and impacts to drinking water in agricultural areas. We understand that the
cooperative program participants are committed to improving water quality and we sincerely
hope your efforts to implement the program ate successful.

If you have any questions, please contact Angela Schroeter at (805) 542-4644 or
Aschroeter@waterboards.ca.gov_ or John Robertson at (805) 542-4630 or

JRobertson@waterboards.ca.qov.

JereRey S. Youns, cuain | Kennet A, HABRIS JR., INTERIM EXEGUTIVE OFFICER

896 Asrovisla Place, Sulle 101, San Luis Oblspo, CA 83401 | wuww.waterboards.ca.gov/centraicoast
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Sincerely,

Elgltally signed by Kenneth A Harris Je
ON; en=Kenneth A Harrls Jr, o=CORWQCSE,
» ou=Intarim Executive Offlcar,
. - emall=kharrs@waterboards.ca.gov, c=US
" Diate:'2013.07.11 16:42:05 -07°00°

Kenneth A. Hérris Jr.
Interim Executive Officer

CeC:

Norm Groot {Via Email Only]
Executive Director

Monterey County Farm Bureau
norm@montereycfb.com

Mindy Sotelo [Via Email Only]
Executive Director

San Benito County Farm Bureau
sbcfb@garlic.com

Jennifer Scheer [Via Email Only]
Executive Director

Santa Clara County Farm Bureau
scefb@sccfarmbureau.org

Cynthia Mathiesen [Via Email Only]
President

Santa Cruz County Farm Bureau
jessbrown@sbcglobal.net

Ms. Gail Delihant [Via Email Only]
Director CA Government Affairs
Western Growers
GDelihant@WGA.com

JereRey 5. Youna. cran | Kensgtn A, HAARS Ja., INTERIM EXECUTIVE OFFIZER
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Introduction

The CCRWQCB adopted Order No. R3-2012-0011 Conditional Waiver of Waste Discharge
Requirements for Discharges from Irrigated Lands (Conditional Waiver) and associated Monitoring
and Reporting Program Orders (MRPs) on March 15, 2012. The Conditional Waiver and the MRPs
specify that landowners and growers (here forward referred to as L&Gs) in Tiers 1, 2 and 3 may meet
groundwater monitoring requirements by either monitoring groundwater individually on their
agricultural operations, or by joining a groundwater cooperative monitoring program. The purpose of
this document is to set forth the plan for a Central Coast Groundwater Coalition (CCGC) that satisfies
the requirements in the Conditional Waiver and MRPs for participating L&Gs in Monterey, Santa Cruz,
Santa Clara, and San Benito Counties. The steps outlined in this work plan provide a foundation for a
CCGC that L&Gs can support, and that satisfies the requirements as set forth in the MRPs which
states, “At a minimum, the cooperative groundwater monitoring effort must include sufficient
monitoring to adequately characterize the groundwater aquifer(s} in the local area of the
participating Dischargers, characterize the groundwater quality of the uppermost aquifer, and
identify and evaluate groundwater used for domestic drinking water purposes.” (Page 9 of the MRP -
Tiers 1, 2, 3).

One of its primary purposes is to provide the Water Board with information that fills the gaps in the
current understanding of groundwater quality throughout the region. Depending on the further
development of the Conditional Waiver and its implementation, the program may also eventually
provide information to the Water Board on existing farming practices and additional farming
practices that will result in improved groundwater quality over time.

Agricultural landowners and growers recognize there is a shared responsibility for maintaining
acceptable water quality. They recognize that past fertilizer inputs, as well as other historical land use
practices, may have contributed to groundwater quality problems, and are focused on finding
solutions to address the contribution that may be coming from existing agricultural practices. |&Gs
who choose to participate in this coalition are making a commitment to address groundwater quality
in the aquifers supplying drinking water. If sample data indicates that nitrates are above the MCL
identified by the Department of Public Health (DPH) as safe for human consumption, and that water
coming from that well is currently being consumed, the CCGC will notify the grower/landowner
immediately. The notification will allow the member to notify users of the water within 10 days of
confirmation that the data provided by the laboratory meet the data quality objectives outlined in the
QAPP.

CCGC Boundaries

The CCGC covers enrolled L&Gs in the northern part of the Central Coast region including portions of Santa
Cruz County, Santa Clara County, San Benito County, and Monterey County (Figure 1}. The Coalition is
providing a shapefile to the Water Board along with this submission that outlines the outer perimeter of
the cooperative program region (Projection — NAD 83, Scale — 1:24,000). The shapefile will include the
extent of the agricultural regions in the four counties. Parcels enrolled in the actual Coalition region will
be a subset of this area {see below).

L&Gs in the four counties are all potential participants in this program. Over 1,500 L&Gs have indicated
that they will join a Coalition monitoring and reporting program but there are numerous other L&Gs that
selected individual reporting as the preferred method of compliance with the Conditional Waiver. Because
enroliment in the Coalition is unlikely to include all L&Gs in the northern region, the exact participating



parcels and subseguent perimeter boundary will reflect the actual land ownership and lease agreements
in place each year. The final Coalition boundaries reflect the agricultural lands of L&Gs within the portions
of the four counties that are members the Coalition region. The membership region is likely to be dynamic
from year to year as some ieases change hands and some land leaves the Coalition and some land enters
the program. However, the spatial distribution of the member parcels will not negatively impact the ability
of the CCGC to characterize the concentration of nitrate in domestic supply wells, nor wiil it negatively
impact the ability of the CCGC to characterize the domestic drinking water supply and shallow aquifers
across the Coalition region.

Figure 1. Geographic area of the CCGC.




The Coalition wili provide to the CCRWQCB a list of members on SeptemberZ November 15, 2013, and will
provide an annual update on September 1 of each year. In the first year of the CCGC existence, the CCCGP
will provide quarterly updates to the list of members as new members may enter the program as they
become aware of its existence. Because a number of leases change hands during October, the Coalition
will provide an annual update shapefile of the Coalition land area by November 1-15 of 2013 and on
November 1 of each year beginning in 2013-2014.

Task Deliverables

Table 1. Deliverables for Coalition Boundary Defineation.

Deliverable  Flements BCSE S I ot c ] _
Shapefile of external boundaries  ArcGIS shapefile in NAD 83 at May 31, 2013
of Coalition region 1:24,000 scale; general outline of

the Coalition region without

individual member landholdings or
| leases j
List of members who have Excel spreadsheet of member Septemberd November 15_,513-_:
enrolled and paid fees to the IDs, member names, member and annually thereafter on
Coalition farm operation names, and September 1

contact information as specified
e below in section -
Shapefile of Coalition regionon  ArcGIS shapefile in NAD 83 at November -1—‘5, 2013 and aauagl_ly-=
a parcel by parcel basis 1:24,000 scale; includes the land  thereafter on November 1

owned and/or leased by Coalition

members at the individual parcel

level

Description of Cooperative Program Coalition Technical Activities

Approach

The Coalition will undertake two related technical tasks; locating and sampling domestic supply wells on
member owned/leased land, and characterizing groundwater aquifers in the CCGC region with a focus on
shallow groundwater. The domestic supply wells sampled will be those not sampled by the counties and
consequently, the concentration of nitrate in the water in those wells is not known. The CCGC wilt use data
generated by the counties, as well as data submitted to GeoTracker by individual L&Gs to be in compliance
with the Conditional Waiver to complete the characterization of the domestic drinking water-supply and
shallow groundwater aquifer. The primary focus is characterization of the domestic drinking water-supply
aquifer.

Domestic supply well identification and sampling from the start of the Coalition to September1,
2014, and will be completed in three (3) phases. Each phase consists of identifying a subset of wells
to sample from a specific geographic area within the Coalition region and then conducting sampling
of those wells. Sampling involved in all three phases will be completed by September 1, 2014

The location and sampling of wells on member parcels will occur in three phases during 14 months with
activities beginning during the summer of 2013. Phasing will occur by basin as follows. During Phase |
wells in the Salinas Valley and Lockwood Valley will be located and sampled. Phase ll will focus on



locating and sampling wells in the Pajaro Valley, and Phase Ill will focus on locating and sampling wells in
the Gilroy-Hollister area. Figure 2 shows the location of the phased areas. Using maps and lists of
member parcels, we will identify all wells that can be potentially sampled within each basin. These will
include domestic wells with single and double connections. These wells will be identified via a
combination of Google Earth maps overlaid on a map of member parcels.

The phasing is required because the process of obtaining well logs and reviewing for information on
screening depth(s) (see below) to identify wells for sampling is time consuming. Once a list of candidate
wells have been identified, the list must be narrowed to those wells that are located on CCGC member
parcels, that are accessible, and that are reasonably certain to provide a valid sample (see below). This
process is expected to take up to several weeks as individual members are contacted, arrangements are
made to visit the wells, and samples are collected.

Based on recent information {see reports cited below and the recent report released by Harter et al. 2012),
it appears that groundwater conditions in the Salinas Valley/Lockwood Vailey may be the lowest quality in
the CCGC region, and those valleys may have the largest number of unsampled domestic supply wells.
Consequently, the CCGC will initiate its sampling and characterization efforts in those areas, moving to the
Pajaro Valley, and finally the Gilroy-Hollister area last. The three phases are overlapping in that once the
list of wells is finalized and arrangements are made for sampling, work on developing the next list will be
initiated.

Locating and Sampling Domestic Supply Wells

The CCGC will gather available well logs for all domestic wells that are filed with the Department of Water

Resources with written authorization from the CCRWQCB. Because of the time-sensitive nature of this

project, in order for the CCGC to meet the deadlines, the CCRWQCB has agreed to authorize the CCGC

and its consultants to obtain the well logs from the Department of Water Resources upon final approval
of this groundwater program. Wells that do not have a well log will be assigned low priority for sampling.

For wells with well logs, the utility of sampling each well will be assessed using additional information

including but not limited to well density in the immediate vicinity and well depth. These criteria will be

used to prioritize wells to be sampled based on answers to the following questions.

. Based on the depth and screened interval for each domestic well, are there reliable and existing
data for the depth interval and immediate area that can provide sufficient information about
drinking water quality without sampling the well in question (immediate area is defined by the
degree of spatial uncertainty in the available water quality data, see bullet paint 3 below)?

. Can the well water be accessed for reliable sampling?

o That is, is the well head and casing intact and can a reliable water sample be collected?
o Are there obvious potential avenues for surface contamination to enter the well?
. What do the existing data indicate about spatial variability of the water quality in the area?

Based on the analysis of existing data, the level of spatial uncertainty in water quality data in the area
surrounding the well will be quantified and for each well, a determination will be made of how sampling
each well can reduce uncertainty. This is an iterative process and the density of wells within a subbasin or
area within a subbasin may depend on the concentration of nitrate in the wells that are selected for
sampling. It is possible that after the list of wells to sample is finalized, there could be a need for
additional samples. Consequently, a step in each phase has been added that allows additional wells to be
identified and sampled to allow adequate characterization of drinking water. A list of any new wells that
are proposed for sampling will be submitted to the CCRWQCB for Executive Officer approval.

Except as provided in the section entitled “Deliverables and Schedule”, all referred to well lists in this
document would be available only through a valid public records act request, in which case well



coordinates would be shown with an uncertainty by one mile squared.
In summary, a staged approach will be used to identify wells for sampling within member parcels.

. Stage 1 - domestic drinking water supply wells with depth and screened interval
information. Within those wells identified in Stage 1, wells will be selected that 1) provide
essential information about the quality of drinking water based on the analysis of existing
data, 2} are accessible and 3) will provide good quality groundwater samples,

. Stage 2 - If there are wells with depth and screened interval information on non-member.
parcels, this will greatly improve the certainty in the characterization of domestic drinking water
quality, we will work with Water Board staff to galn access and sample these wells.

. Stage 3 — if after Stages 1 and 2 an insufficient number of wells are identified to effectively
characterize drinking water quality within reasonable certainty in specific areas, domestic water
supply wells without depth and screened interval information will be sampled. In addition, as
required by Order WQ 2013-0101, any well that is estimated by a contour analysis to have a
concentration of nitrate within 50% of the MCL will be added to the list of wells to sample.

In addition to the three stages listed above, any well that has a concentration of nitrate within 20% of the
MCL (80% of the MCL) will be sampled within a year of the original sample collection date and annually
thereafter. The second sample is to determine if seasonal conditions could result in the concentratlon of
nitrate in the well exceeding the MCL.

The approach for determining the adequacy of the number of wells for cha racterizing domestic drinking
water quality is threefold. First, the existing data will be used to estimate the spatial variability of
groundwater nitrate concentrations at various depths. The CCGC proposes to use standard statistical and
geostatistical methods to estimate based on the existing data, the number of samples required to
represent a value for the central tendency (mean or median) for different levels of variance. Second, the
CCGC will use the characterization of the aquifer to assess factors such as soils, subsurface texture, land
use and land- and water-management practices and existing water quality data to provide causal
explanation of groundwater nitrate concentration distributions. Third, the CCGC will use this assessment
and the distribution of existing water quality data to select wells identified during Stage 1 and 2 for
sampling based on this analysis and discussions with the Water Board staff to develop consensus with
regard to wells to be sampled and the criteria used to develop the list of wells. The objective is to identify
an optimal number of wells that allow characterization within an acceptable level of variance. The CCGC
will endeavor to minimize to the extent possible, the spatial estimation variance and maximize the
confidence level with existing domestic supply wells.



Figure 2. Groundwater basins in the CCCGP region.

The CCGC expects to identify a sufficient number of wells in the first two stages that when combined with
existing data, will result in adequate characterization of drinking water quality. However, as indicated
above if any well is estimated to have a concentration of nitrate at 50% of the MCL that well will be
added for sampling during the third stage. As described above, the initial list of wells selected for
sampling will necessarily be larger than the number of wells eventually sampled because many wells may
not be accessible, may not be located on member parcels, or will not provide groundwater quality samples
that can contribute to characterizing the concentration of nitrate in domestic supply wells. In addition to
hitrate, samples may be analyzed for constituents that will aid in aquifer characterization. A list of
constituents is shown in Table 2. Constituents listed in line one of Table 2 (Compliance with Conditional
Waiver and MRPS) will be analyzed in all circumstances. Constituents listed in lines 2-5 may be analyzed in
situations where doing so would aid in aquifer characterization, as determined by the CCGC. All wells will
be sampled and the groundwater analyzed for at least the constituents specified in line one of Table 2 by
the dates detailed in Table 3. The other constituents listed in lines 2-5 of Table 2 may be sampled if it is
determined that it is necessary to obtain specific information needed to better characterize the aquifers.
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Table 2. Constituents to be monitored to characterize drinking water and the shallow aquifers.

Function Constituents
. Compliance with Conditional Waiver pH, SC, TDS, total alkalinity, CA, Mg, Na, K, SO,, Cl, NO;-
and MRPs* NO2
2. Potential for denitrification ~ Oxidation-reduction potential, N** and 0™ isotopes
3. Nitrogen source analysis N™ and 0 isotopes, pharmaceuticals
4. Age of water in aquifer A Tritium/H4, chlorofluorocarbons?
5. Source of water Ca, Mg, Na, K, Cl, CO;, SO, Br, 0, deuterium, N**

From Table 3 of MRP documents

Deliverables and Schedule

Table 3. Phase | deliverables and dates for sampling and analysis performed on samples collected in the Salinas Valley/Lockwood
Valley.

| Deliverable — Elements
Salinas Valley/Lockwood Initial list of wells to sample and initiation September 1, 2013
Valley list of wells®, of sampling?; list will include all wells on
sampling schedule and member owned, leased, or operated
initiation of sampling lands as best the CCCGP can determine as
of that date _
Salinas valley/Lockwood including justification for wells selected Nevemberd December 15, 2013
Valley final list of wells and wells excluded; discussion of final list

with CCRWQCB staff if desired

Data entry to regulatory Complete uploading of groundwater February 28, 2014° (Completion of
side of GeoTracker quality data from Salinas data entry from wells identified in
Valley/Lockwood Valley November 1, 2013 list)

Develop supplemental list  List of wells needed to complete March 1, 2014
of wells for sampling (if characterization of nitrate concentrations
necessary) in domestic drinking water supply and
~ shallow groundwater
Technical Memo on Finalize data upload to GeoTracker, April 30, 2014

concentration of nitrates in  discussion of sampling results including
domestic supply wells in the  contour map and shapefile of nitrate
Salinas Valley/ Lockwood concentrations

Valley

4 Except as provided in this sectior, all referred to well lists in this document would be available only through a valid public records act request, in
which case well coordinates wouid be shown with an uncertainty by one mile squared.

! Because the list of wells to sample must be approved by the Executive Cfficer, sampfing will begin as soon as approval is received including possibly
September 2, 2013.

. Data entry will begin within 3G days of sample delivery to the laboratory as required. Dates provided in these rows indicate when the groundwater
quality data entry into the regulatory-only side of GeoTracker, where it will remain, for at least the term

of the Agricultural Order which expires on March 14, 2017.
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Table 4. Phase H deliverables and dates for sampling and analysis performed on samples collected in the Pajaro Valley.

Elements o TR
Initial list of wells to sample; list will
include all wells on member owned,
leased, or operated lands

| Deliverable 3
Pajaro Valley list of wells’,
Initial list of wells to sample;”
schedule and initiation of
sampling

Pajaro Valley final list of wells

December 1, 2013

Final list of wells to sample including
justification for wells selected and
wells excluded; discussion of final
list with CCRWQCB staff if desired;
sampling begins upon approval of
list from Executive Officer
Uploading of groundwater quality

February, 12014

Data entry to regulatory side of Aprit 30, 2014” (Completion of data

GeoTracker

data from Pajaro Valley

entry from wells identified in
November 1, 2013 list}

Develop supplemental list of
wells for sampling (if

List of wells needed to complete
characterization of nitrate

June 1, 2014

necessary) concentrations in domestic drinking
water supply and shallow
groundwater

Finalize data upload to GeoTracker,
discussion of sampling results
including contour map and shapefile

of nitrate concentrations

Technical Meme on
concentration of nitrates in
domestic supply wells in the
Pajaro Valley

July 31, 2014

2 Except as provided In this section, all referred to well lists in this document would be available only through a valid public records act request, in
which case weil coordinates would be shown with an uncertainty by one mile squared.

2 Data entry will begin within 30 days of sampie dejlvery to the laboratory as required. Dates provided in these rows Indicate when the groundwater
quality data entry into the regulatory-only side of GeoTracker, where it will remain, for at least the term of the Agricuitural Qrder which expires on
March 14, 2017,
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Table 5. Phase Il deliverables and dates for sampling and analysis perfermed on samples collected in the Gilroy-Hollister
area.

Oeliersble bl el pomenss — T et T
Gilroy-Haollister list of wells, Initial list of wells to sample; list ~ February 1,

2014 sampling schedule and initiation will include all

wells on member

of sampling® e owned, leased, oroperated S i
Final list of wells to sample March 31, 2014 including justification for wells

setected and wells excluded; discussion of final list with
CCRWAQCB staff if desired

e e i e I l

Data entry to regulatory side of Uploading of-g—r(_)u—ndwa?er- Jdly?l, 20147 (Completiorﬁfi
quality data from Gilroy-Hollister  data entry from wells identified in November 1, 2013 list)

Develop supplemental list of List of wells needed to complete  August 1,
2014 wells for sampling {if necessary)

characterization of nitrate
concentrations in domestic drinking water supply and shallow
groundwater - - N
Technical Memo on Finalize data upload to

2014 concentration of nitrates in ~ GeoTracker, discussion of
domestic supply wells in the sampling results including
contour map and shapefile of nitrate concentrations

Ocﬁer 31,

T —

! Except as provided in this section, ail referred to well lists in this document would be available only through a vatid public records act request,
in which case well coordinates would be shown with an uncertainty by cne mile squared.

2 Data entry will begin within 30 days of sample delivery to the laboratory as required. Dates provided in these rows indicate when the'
groundwater quality data entry into the regulatory-only side of GeoTracker, where it will remain, for at least the term
of the Agricultural Order which expires on March 14, 2017,

All well sampling activities will be concluded by August 31, 2014. The CCGC will provide a short
memorandum to the CCRWQCB by September 15, 2014 indicating that all sampling activities were
completed by the September 1, 2014 deadline. By December 15, 2014, the CCGC will submit a
detailed report to the CCRWQCB summarizing the information obtained during the domestic supply
well monitoring program. The summary will include the overall distribution of domestic supply wells
that are not sampled by the counties, a description of the depths of those wells to the extent known,
contour maps of the concentration of nitrate in all wells sampled stratified for different screening
depths, and an accounting of the number/percentage of domestic supply wells that are supplying
water with concentrations of nitrate above the primary MCL.

The Coalition participants have significant concerns and abjections to displaying individual weli
locations to the public on maps available on the Internet using GeoTracker. Instead of displaying
individual weli locations to the public, the CCRWQCB agrees to display Coalition data as contour maps
on GeoTracker after January 1, 2015, as long as 1) the contour maps meet the conditions described in

* Note that the delay of display of data on GeoTracker until January 1, 2015 does not affect the
immediate availability of information to the public in response to a PRAR.
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Conditions 10 through 13 contained in the June 10, 2013 Conditional Approval Letter from the Central
Coast Regional Water Quality Control Board to Abby Taylor-Silva, representing the Central Coast
Groundwater Coalition, and are approved by the Executive Officer, and 2) the State Water Resources
Control Board makes the necessary modifications to GeoTracker so that it can properly display the
contour maps with other existing data currently in GeoTracker.

if by January 1, 2015, the functionality does not exist in GeoTracker to properly display the approved
contour maps, the Coalition has the option to submit static images (e.g. pdf, bitmap) of the contour
maps by March 15, 2015; If the Coalition does not choose to submit static images of the contour maps
or if the Coalition does not submit contour maps that meet Conditions 10 through 13 as described
above, then the data will be displayed as individual wells on GeoTracker and the well location and data
will only be referenced within a one-mile square of the actual welt location, using the existing mapping
functionality for COPH wells in GeoTracker.

Contour Confidence Interval

The analysis by the CCGC will be performed to achieve the highest level of certainty possibte using all
publicly available well samples and integrating the wells that are selected for sampling by this
program, and that the analysis will explicitly provide the confidence value for any location on the map.
If wells owned by individuals who are not members of the CCGC can be used to increase the level of
confidence, those owners can be contacted to determine if they are willing to allow samples of the
water to be collected.

HydroFocus is a hydrogeology consulting company retained by the CCGC to provide expertise in
developing the groundwater program. HydroFocus was asked to determine the possibility providing
high-confidence interval contours by reviewing all of the available nitrate data for the Salinas Valley.
They plotted the kriging standard error for the concentrations of nitrate as N for 670 well samples
from the Salinas Valley. The standard errors range from 10% to 20%. Therefore, for the 670 well
samples and a grid spacing of about 1 mile, the estimated concentration of nitrate at any point where
there is not a well will theoretically be within approximately plus or minus 20% of the range of the
estimated value at points where there are not samples. Therefore for points on the grid where there
are no samples, the confidence level for the estimated concentration is 80% to 90%. For a contour
interval of 5 mg/L than encompasses known concentrations ranging from 5 to 10 mg/L nitrate as N, an
estimated value of 9 mg/L with the 20% standard error would be result actual vatues being outside the
contour range some of the time.

The analysis performed by HydroFocus used data for 670 well samples. HydroFocus has been searching
for potential domestic drinking water supply wells in the Salinas Valley and has identified about 500
locations where domestic supply wells may exist. Across the northern region, the Salinas Valley is
assumed to be the most densely populated region within the CCGC region. Consequently, for the
domestic drinking water supply wells in the Salinas Valley and most probably in the entire region, even
if a sample is collected from every well, the sample size will likely be too smali to generate a 90% or
95% confidence Interval for all locations. Therefore, the number of available wells dictates that there
will be a higher level of uncertainty associated with the contours in certain, but not all, areas.
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Temporal Variability

The Coalition commits to the CCRWQCB to perform additional sampling after the initial sampling
outlined in this program is completed to determine temporal variability in wells determined by the
CCGC and the CCRWQCB to be high priority.

Table 6. Report deliverables and dates.

i__De!}i_v_e-rabfe _ Etements _
Memo to CCRWQCB ~ Final list of wells sampled
documenting the completion

of groundwater sampling

_ Date h
September 15, 2013 2014

Initial characterization of the  Aquifer characterization using December 15, 2043 2014
shallow groundwater aquifer  information known about geology
and water quality in the CCGC

region
Draft final report on Discussion of sampling results December 15, 2014
concentration of nitrates in December 15, 2014
domestic supply wells across  concentration of nitrates in
the Coalition region including contour maps and

domestic supply wells across the
shapefiies of nitrate concentration
contours, depths of domestic
supply wells, number/percentage
of wells with NO3 above the MCL;
discussion of any data gaps in
knowledge of shallow
groundwater guality

Final report incorporating Discussion of sampling results March 15, 2015
Water Board comments including contour maps and

shapefiles of nitrate concentration

contours, depths of domestic

supply wells, number/percentage

of wells with NO3 above the MCL
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Characterizing groundwater aquifers with focus on domestic drinking water

supply and shallow groundwater

The primary objective for characterizing groundwater aquifers will be to develop 1} a process-level
understanding of distribution of nitrate contamination in domestic supply wells with single connections or a
small number of connections and 2} identify regions for evaluation of agricultural land- and water-
management practices to reduce discharges to groundwater. The CCGC covers enrolled L&Gs in the northern
part of the Central Coast region including portions of Santa Cruz County, Santa Clara County, San Benito
County, and Monterey County (Figure 1},

The region contains three principle groundwater basins where agriculture is the predominant land use;
Pajaro Valley, Salinas Valley and the Gilroy-Hollister basins (Figure 2}. As the project proceeds, these
groundwater basins will be characterized more fully using the known geology and available information
for the aquifer. For the initial characterization to be completed by December 15, 2013, the CCGC will
focus on describing the groundwater quality in each aquifer based on the existing data and hydrogeologic
conditions,

Initially, aquifer characterization will be conducted on two levels. The CCGC will 1) characterize the
distribution of nitrate concentrations in aquifers used for domestic drinking water supply, and 2) use
existing data to provide information about the source of the nitrates and the age of the groundwater
(year of recharge). A more complete characterization, due December 2014, will utilize groundwater data
collected by the CCGC to more fully explain the nature of groundwater degradation and its causality.

Notification of Growers

The goal of the member notification system is to identify wells that have a concentration of nitrate above the
MCL and make sure the users of the water are notified. The CCGC has developed a notification system that
will guarantee that members are notified that the domestic supply well is above the MCL with sufficient time
to notify users of the water within the 10 day period specified by Order WQ 2013-0101. In addition, if the
statistical analysis of the available data indicates that there are un-sampled wells with an estimated
concentration of nitrate above the MCL, members who own those wells will be notified in a timeframe that
will allow users of the water to be notified within 10 days of the statistical analysis. A more detailed
description is included in the addendum at the end of the work plan.

Current knowledge of aquifer conditions

The groundwater basins to be evaluated within the framework of this workplan are generally geologically
similar. They are intermountain valleys where there is extensive faulting and resultant deep Tertiary and
Quaternary alluvial fill and drainage to the Pacific Ocean. Water bearing units include unconsolidated and
semi-consolidated alluvial fan and river deposits interbedded with marine clays. Episodic changes in sea level
during the Miccene through Pleistocene led to alternating deposition between coarse grained materials in
riverine and alluvial fan environments, and fine grained sediments in estuarine and marine environments.
The following discussion of the basins and subbasins was extracted from the Department of Water Resources
Bulletin 118, USGS publications and consultant reports.

The Pajaro Valley basin contains water-bearing geologic units that include from oldest to youngest, the
Purisima Formation, the Aromas Sand Formation, Terrace Deposits, Quaternary alluvium, and Dune Deposits.
The Purisima Formation is mainly of marine origin, and contains a thick sequence of highly variable
sediments ranging from shale beds near the base to continental deposits in the upper portion. The sediments
are poorly consolidated, moderately permeable gravel, sands, silts, and silty clays. The Aromas Sand is
considered the primary water-bearing unit of the basin and consists of upper eolian and lower fluvial sand
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units that are separated by confining layers of interbedded clays and silty clay. The Terrace Deposits consist
of unconsolidated gravel, sand, silt, and clay overlain by alluvium. The alluvium is composed of Pleistocene
terrace materials that are overlain by Holocene alluvium, consisting of sand, gravel, and clay deposited by
the Pajaro River, and dune sands, with an average thickness of 50to 300 fi.

South of the Pajaro Valley Basin, in the Monterey Bay and the Salinas Valley area, the Langley Area and
180/400-Foot subbasins include from oldest to youngest, the Pliocene to Pleistocene Paso Robles
Formation, the Pleistocene Aromas Sands, Quaternary terrace deposits, Holocene alluvium, and sand
dunes. The 180/400-Foot subbasin includes three water-bearing units, the 180-Foot, the 400-Foot, and the
900-Foot aquifers, named for the average depths of each aquifer. The confined 180-Foot Aquifer occurs
only in this subbasin, as its confining blue clay layer thins and disappears east and south of the subbasin and
does not extend into the Eastside Aquifer subbasin.

The 180-Foot Aquifer consists of interconnected sand, grave!, and clay lenses, and ranges in thickness from
50 to 150 ft. The 180-Foot Aquifer is separated from the 400-Foot Aquifer by a zone of less coarse- grained
strata and confining units that range in thickness from 10 to 70 feet. The 400-Foot Aquifer is about 200-ft
thick and consists of sands, gravels, and clay lenses. The upper portion of the aquifer appears to be
correlated with the Aromas Sand and the lower portion with the upper patt of the Paso Robles Formation.
The 900-Foot Aquifer, present in the lower (northern) Salinas Valley, consists of alternating layers of sand,
gravels and clays and Is separated from the 400-Foot Aquifer by a blue marine ciay-confining unit.

The Corral de Tierra Area subbasin includes the following water-bearing units, from oldest to youngest: the
Miocene and Pliocene Santa Margarita Formation, the Pliocene Paso Robles Formation, the Pleistocene
Aromas Formation, and Pleistocene and Holocene age alluvial deposits. The Paso Robles Formation is the
primary water-bearing unit in the area and consists of sand, gravel, and clay interbedded with some minor
calcareous beds. The Fast Side subarea includes a narrow strip on the eastern half of the valley. It is similar
in geologic structure as the 180/400-Foot Aquifer subbasin except that the confining blue clay layer thins
and disappears east of the subbasin.

The upper Salinas Valley contains the Forebay Aquifer and Upper Valley Aquifer subbasins. The Forebay
subarea encompasses the entire width of the unconsolidated alluvial fill between Gonzales and the bluff line
two miles south of Greenfield. The primary water-bearing units of this subbasin are the same units that
produce water in the adjacent 180/400-Foot Aquifer Subbasin; 180-Foot Aquifer and the 400-Foot Aquifer.
However, the near-surface confining unit of the 180/400-Foot Aquifer Subbasin does not extend into the
Forebay subbasin. Groundwater in the Forebay Aquifer subbasin is unconfined and occurs in lenses of sand

. and gravel that are interbedded with finer grained material.

The Upper Valley subarea includes the entire alluvial fill in the valley floor between the bluff line two miles
south of Greenfield to the southern end of the San Ardo Valley. The primary aquifer is unconfined and
deposits range from unconsolidated to semi-consolidated. It consists of inter-bedded gravel, sand, and silt
of the Paso Robles Formation, alluvial fan and river deposits. These deposits are equivalent to the 180-Foot
and 400-Foot Aquifer units of the lower Salinas Valley. However, confining units comparable to those
separating aquifers in the lower Salinas Valley are present. Groundwater is unconfined and is replenished
primarily with water from the Salinas River and its tributaries.

Recharge in the Salinas and Pajaro valleys occurs from infiltration from the Salinas River and deep
percolation of irrigation water. Flow in the Salinas River is seasonally controlled for conjunctive yse.
Precipitation, subsurface and boundary inflow, and seawater intrusion are other sources of recharge of
lesser importance. The Salinas Valley and Pajaro Valley groundwater basins are drained by the Salinas and

17



the Pajaro rivers. Directions of groundwater flow generally follow the topography of the basins, from high
altitudes towards the drainages, and down valieys towards Monterey Bay. Major water supply and water
quality issues include overdraft of aquifers and contamination by nitrate. ’

Concentrations of nitrate in groundwater vary temporally and spatially. Primary sources of data include
irrigation, public supply, and monitoring wells. Concentrations of nitrate above 100 mg/L and up to several
hundred mg/L are observed sporadically in all of the Salinas Valley subbasins, Kulongoski and Belitz* used a
non-parametric statistical analysis to examine the relationship between nitrate and potential explanatory
factors including land use, well construction, groundwater age, and geochemical condition. Nitrate
concentrations were slightly higher in wells with groundwater ages classified as modern or mixed compared
to wells classified as pre-modern.

The Gilroy-Hollister Basin in San Benito and Santa Clara counties includes the Llagas, Bolsa, Hollister, and
San Juan Bautista groundwater subbasins, The Llagas subbasin extends from the groundwater divide at
Cochran Road near Morgan Hill in the north to the Palaro River in the south in Santa Clara County. ltis
drained to the south by tributaries of the P4jaro River, including Uvas and Llagas creeks. The water bearing
formations include Pliocene to Holocene age continental deposits of unconsolidated to semi- consolidated
gravel, sand, silt and clay. Recharge to the Llagas subbasin occurs from a variety of sources: natural
recharge from streams, principally Uvas and Llagas Creeks; percolation of precipitation and irrigation water,
and artificial recharge. Nitrate in groundwater is a key water quality issue in this subbasin. Since 1997,
more than 600 wells in south Santa Clara County including the Llagas and Coyote subbasins have been
tested for nitrate. More than half exceed the federal safe drinking standard for nitrate.

Todd Engineers® summarized the water quality data for the remaining subbasins in San Benito County. Key
constituents of concern include boron, chloride, hardness, metals, nitrate, sulfate, potassium, and TDS. in
some patts of the Basin, concentrations of these constituents do not meet watér quality standards
necessary to support drinking water beneficial uses {MUN). In most areas of the Basin in San Benito County,
concentrations of key constituents of concern remained relatively unchanged from 2005 — 2010. In the
eastern portion of northern San Juan Subbasin, nitrate and chloride concentrations have decreased over
time owing to land use and groundwater-level changes. Concentration of nitrate in shallow groundwater is
generally higher than the concentration of nitrate in deeper groundwater. Average nitrate concentrations in
all subbasins in San Benito County are below the MCL,

The Bolsa Area subbasin lies within the northwest portion of the Gilroy-Hollister Valley Groundwater Basin,
and is bounded on the north by the Pajaro River, to the southwest by the Flint Hills. The aquifer consists
mainly of clay, silt, sand, and gravel ranging in age from Tertiary to Holocene. Holocene alluvium consists of
unconsolidated lenticular beds of gravel, sand, silt, and clay deposited by streams as flood plain, alluvial-fan,
slope-wash, and terrace deposits. Thickness generally ranges from O to 300 feet. The Purisima Formation
while lithologically similar to the overlying alluvium is generally more consolidated and less permeable. The
Purisima Formation ranges from the surface in some areas to several thousand feet. Vertical groundwater
flow is restricted by an extensive clay confining layer. The water guality constituents of greatest concern are
salinity, nitrate, boron, hardness, and trace elements that occasionally exceed drinking water standards.

? Justin'T, Kulongoski and Kenneth Belitz. 2005. Program Status and Understanding of Groundwater Quality in the
Monterey Bay and Salinas Valley Basins, 2008: California GAMA Priority Basin Project, US Geological Investigations
Report 2011 - 5058,

* Todd Engineers. 2012, Technical Memorandum 1, Hydrogeologic Conceptual Model for Northern San Benito
County 3alt and Nutrient Management Plan.

i8



The Hollister Area subbasin lies within the northeast portion of the Gilroy-Hollister Valley Groundwater Basin.
The Calaveras fault is the western boundary and abuts the Bolsa Area subbasin. The northern portion of the
subbasin drains toward Monterey Bay by the Pajaro River and its tributaries. The southern portion is drained
by the San Benito River and its tributaries. Groundwater occurs in the alluvium of Holocene age and older
alluvium. The aquifers consist of clay, silt, sand, and gravel, and poorly consolidated sandstone. The
unconsolidated or poorly consolidated Tertiary or Quaternary rocks underlying the alluvium have been
divided into three units which consist of a thick sequence of clay, silt, sand and gravel. Most recharge to the
subbasin is derived from rainfaill and stream flow from creeks entering the basin. Pacheco Pass Water District
operates North Fork Dam on Pacheco Creek for the primary purpose of supplying groundwater recharge to
the northeast portion of the subbasin. Water levels have generally risen since 1987 when surface water was
delivered. The water quality constituents of greatest concern are salinity, nitrate, boron, hardness, and trace
elements that occasionally exceed drinking water standards.

The San Juan Bautista Area subbasin lies within the southwest portion of the Gilroy-Hollister valley
Groundwater Basin, is bounded on the north by Sargent Fault and Sargent anticline and abuts the Bolsa
Area subbasin. Groundwater occurs in the atluvium of Holocene age, and the Purisima Formation of
Pliocene age. The subbasin is drained primarily by the San Benito River and its tributary creeks. The Pajaro
River drains the northern boundary. The primary source of recharge is the San Benito River which is
managed to provide groundwater recharge. Groundwater level measurements since 1913 indicate
significant declines from early in the century to the 1970's. Water levels have risen over 100 feet since
1976 due to the construction of Hernandez Reservoir on the San Benito River in 1961 and the delivery of
imported surface water beginning in 1987.

Quality Assurance Project Plan /Sampling Analysis Plan

Quality Assurance

A Surface Water Ambient Monitoring Program (SWAMP) comparable Quality Assurance Program Plan {QAPP)
will be developed for the project. The QAPP will include all 24 elements found in the SWAMP checklist.
Analytes covered in the QAPP are from Table 3 of MRP documents (MRP No. R3-2012-0011-01, MRP No. R3-
2012-0011-02, and MRP No. R3-2012-0011-03) and Table 2 ahove.

Briefly, the QAPP will include but is not limited to:
Project organizational structure;

A discussion of the field methods to be used;
Meter maintenance and calibration;

Sample collection methods;

Chain of custody form;

Field and lahoratory SOPs;

Sample containers; and

° Sample processing and preservation methods,

¥ € & » = @

Field parameters and analytes will be listed and the laboratory method(s) of analysis will be provided. Data
quality objectives will be provided and the quality control sa mples (e.g. duplicates, blanks) needed to meet
those objectives will be discussed. The {aboratory identified to perform the analysis will be provided and
the analytical methods used will be described. La boratory SOPs will be included as well as the laboratory
QA/QC measures {e.g. spikes, blanks). The QAPP will be circulated for approval prior to initiation of
sampling and analysis. The QAPP will be provided to the Water Board by August 15, 2013.
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Sampling and Analysis Plan

A sampling plan for the domestic supply wells will be developed and submitted to the CCRWQCB. The
Sampling Plan willk:

» Develop the logistical details of field sampling, e.g., timing;

o Identify who will perform sampling;

o Describe how sampling will be coordinated with landowners and tenants;

) Identify wells to be sampled and timing of sampling;

© Describe type of well (domestic supply, agricultural supply, monitoring); and

) Provide map of wells using same NAD 83 and 1:24,000 scale as provided for the cooperative

program boundary

Third Party Implementation

Member Organization and Member Responsibilities

The CCGC will form a non-profit organization to direct and administer the activities of the program and its
contractors. The purpose of the Coalition’s organizational structure is to organize agricultural L&Gs to
support Coalition activities, and to conduct the monitoring, reporting, and outreach activities. The program
anticipates forming a non-profit organization immediately after acceptance of the work plan. The
organization will be functional within 75 days after initiation of the paperwork needed to file for non-profit
status.

To perform the CCGC tasks, it is necessary to have an organization in place to:

® Collect and manage the funds to pay for required activities;
. Conduct outreach, implement, and assume responsibility for the tasks to be completed; and
. Coordinate with the CCRWQCB to resolve issues that may arise.

Organization responsibilities include:

. Tracking members and reporting required member information to CCRWQCB;
* Collect fees to operate program;

L Manage communications and notifications to members and CCRWQCB;

. Conduct sampling to remain in compliance with the MRP requirements;

® Manage water quality monitoring data;

® Manage contracts for technical work;

» Interpret data;

® Submit reports to CCRWQCB on behalf of members;

*

Document its organizational and management structure; and
Pravide members with annual summaries of expenditures of revenue.

One of the CCGC’s long-term goals is to inform L&Gs about their responsibility to use farming practices
that are protective of groundwater resources. This goal needs to be accomplished with a cost effective
data collection program to properly characterize groundwater quality, and to assist L&Gs in
implementing effective practices to protect groundwater quality.

Participating in the CCGC will carry responsibilities for members including:
. Paying dues necessary to fund CCGC activities {monitoring, reporting, outreach); and



. Completing any required reports/forms requested by the CCGC.

Enrollment forms will include a signed provision allowing the CCRWQCB to provide the CCGC with
information on the eNOI. Failure to meet membership responsibilities will result in dismissal from the
CCGC. Once a grower is dismissed from the CCGC, their name is no longer included in the annual member
list provided to the CCRWQCB by the CCGC organization. These responsibilities provide assurances to the
CCRWQCB and stakeholders that membership in the CCGC provides for the proper characterization of
local groundwater conditions and a commitment on the part of members to be protective of
groundwater quality.

Coalition Responsibilities

The CCGC will insure that there is sufficient financial su pport to implement the program and will include
the approximate cost to implement the program and identification of resources available {e.g., the fees
and number of participating L&Gs to generate the funds necessary to meet the budgeted costs} to fully
implement ali technical and administrative aspects of the program.

The CCGC will insure sampling is conducted by dates established in the Coalition program, sampling
schedule {see Table 8).

The CCGC will insure data and reports are submitted to the CCRWQCE in format specified and by dates
established in Table 8.

The CCGC will insure all participating L&Gs are providing any required information and are taking
necessary steps to address any obstacles, or issues that arise to im plementing the Coalition program.

The CCGC will insure that any activities conducted on behalf of the third-party by other groups meet the
terms and requirements of the program. The CCGC is responsible for any activities conducted on its
behalf.

The CCGC will establish and conduct governance, including but not limited to:

4 As a legally defined entity (i.e. non-profit corporation; local or state government; Joint Powers
Authority} or have a binding agreement among multiple entities that clearly describes the mechanisms in
place to ensure accountability to participating L&Gs;

ii. With a governing structure that includes a governing board of directors composed in whale or in

part of participating L&Gs, and that provides participating L&Gs with a mechanism to direct or influence the
governance of the third party through appropriate by-laws.

ifi. With appropriate authorization from participating L&Gs to access individual grower eNOl information
in GeoTracker {e.g., AW#, current contact information);

iv. The CCGC will describe and provide evidence for i-iii, above.

The CCGC will provide the following information and reports to the CCRWQCB and participating L&Gs, on
the dates specified:

W By September 1, 2013 the documentation of its organizational or management structure and its
by-laws or operating procedures. The documentation shall identify persons responsible for
ensuring that the program is implemented as approved. The CCGC must also provide to the
CCRWQCB confirmation that this information was provided to participating L&Gs;

B By September 1, 2013, the list of participating L&Gs, and quarterly, thereafter, the list of new
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enroliees, as follows:

. Participating grower information in Microsoft Access or Excel format, including AW#, Ranch Name
and GeoTracker global ID for each participating grower, physical mailing address, and email
address. Information provided must be accurate and consistent with that reported in the
electronic-Notice of Intent (eNOI);

The CCGC must also provide to the CCRWQCB, confirmation that the following information was
provided to participating L&Gs;

e On September 1, 2013, in the Draft Final Report by December 15, 2014, and the Final Report by
March 15, 2015, the annual summaries of expenditures of fees and revenues. The CCGC must aiso
provide to the CCRWQCE, confirmation that this information was provided to the participating

L&Gs;
. By September 1, 2013 and annually thereafter, notification to participating L&Gs of the
following, and provide confirmation to the CCRWQCB of such notification to participating L&Gs:
. Participating L&Gs, as enrolled L&Gs in the Agricu'tural Order, are individually responsible for the

successful iImplementation of the program and that this individual responsibility has two
consequences if the CCGC is not successfully implemented: 1) The CCRWQCB or Executive Officer
will require individual dischargers to conduct individual monitoring per the requirements of the
Agricultural Order, 2) The CCRWQCB may take enforcement action against individual dischargers.
The failure of a third party group to successfully implement an approved program cannot be used
as an excuse for lack of individual discharger compliance;

. Quarterly, beginning within three months of notice of approval, if the third-party group is unable
to implement any aspect of the program that could result in a violation of the program’s
monitoring or reporting requirements, notification describing the inability to implement and the
possible violations. The CCGC must also provide to the CCRWQCB, confirmation that this
information was provided to participating L&Gs;

® Quarterly, beginning within three months of notice of approval, notification to participating L&Gs
of any changes to the program approved by the Executive Officer or the CCRWQCB and
confirmation to the CCRWQCR that this notification was provided to participating L&Gs.

Table 7. Coalition administrative deliverables.

DEliVerable) i o i I TEnts v T ot e Date e e

List of participating L&Gs List of members in good sta standlng Septemberi November 15, 2013
Member parcel map specifying  GIS shapeflle of geographical November 4 15, 2013 and an nually
exact CCGC area boundary of program based thereafter

) o upon member parcels B ) e
Quarterly update of member list  List of members who enrolled in  January 1, 2014; April 1, 2014, E

last quarter, in Access or Excel July 1, 2014, October 1, 2014
i S B format ) - ) - A
Organizational/administrative Category, names of Board of September 1, 2013; December
structure Directors, Executive Director, 15, 2014; March 15, 2015 and
Contractors as appropriate; annually thereafter

operating procedures; fees and
expenditures, confirmation of
‘member notification
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Member notification of
responsibilities as a discharger

Consequences to members for September 1,2013
not accepting member

responsibilities; CCRWQCB

notification that members have

been contacted 3

Notice of inability to successfully
conduct business as required by
the CCRWQCB

Confirmation of member Quarterly as necessary_starting

notification 90 days after formation of
cooperative program
organization
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Summary
Table 8. Chronology of all submissions to the Central Coast Regional Water Board by the CCGC on behalf of its members,

Deliverable




w L] ! I.;':g_ :{1” : L: Y ._-_-_q_i. ‘. ..-. y ||.-::|7‘ :*lf,{: ';'I'.." 3
required by the CCRWQCB Quar essary starting  Quarterly as necessary starting 90 gim‘?ﬁh‘i‘r}gg&;;a?qpbravgu
90 days after notice of required by the CCRWQCB  of cooperative program organization
approval of cooperative program organization ] ; , '

A Except as provided in the section entitled "Deliverables and Schedule®, all referred to weil lists In this document would be available only through a
valid public records act request, in which case well coordinates would be shown with an uncertainty by one mile sguared,

z Data entry will begin within 30 days of sample delivery to the laboratory as required. Dates provided in these rows indicate when the groundwater

quality data entry into the regulatory-only side of GeoTracker, , where it will remain, for at least the term of the Agricultural Order which expires on
March 14, 2017,
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Addendum - Member Notification

Notification of Members

The goal of the member notification system is to identify wells that have a concentration of nitrate above the
MCL and make sure the users of the water are notified. The CCGC has developed a notification system that
will guarantee that members are notified that the domestic supply well is above the MCL with sufficient time
to notify users of the water within the 10 day period specified by Order 2013-0101. In addition, if the
statistical analysis of the available data indicates that there are un-sampied wells with an estimated
concentration of nitrate above the MCL, members who own those wells will be notified in a timeframe that
will allow users of the water to be notified within 10 days of the statistical analysis.

Notification of members occurs several times during the monitoring and reporting process as described
below.

e Qutreach to members requesting the location of domestic supply wells on their property

* Notification to growers indicating that their wells were sampled and providing the responsibilities of
the grower should the concentration of nitrate in the well exceed the MCL

¢ Federal Express notification within 36 hours of receipt of the results, informing the member that the
concentration of nitrate in their well is above the MCL and providing the standardized notice to give
to users of the water

* Mail notification to all remaining growers of the concentration of nitrate in their domestic supply
wells and any follow-up activity that will occur

e Federal Express notification sent 1o member reporting the results of the contour analysis
(concentration of nitrate above the MCL)

A brief discussion of each oftHese steps is provided below.

Qutreach to members requesting the location of domestic supply wells on their
property

When the CCGC is ready to initiate monitoring of domestic supply wells in a region, the CCGC contacts the
member with a request for the location of all wells providing water for domestic use. Members respond with
the requested information and a list of wells is developed. The list of wells provided will be compared to the
wells listed by the member on their eNOI to guarantee that the wells scheduled for sampling are domestic
supply wells, Wells scheduled for sampling are visited to determine the suitability of the well for sampling
and to discuss with the member the use of the well to further confirm that alt domestic supply wells are
identified and available for sampling.

Notification to growers indicating that their wells were sampled

Once the member’s wells have been sampled, they are sent a pre-notification letter confirming the sampling,
providing information about the potential outcomes of the laboratory analysis of the water, and stating that
the member will receive one of several types of follow-up notifications determined by the concentration of
nitrate in the well. One pre-notification letter per well is sent to the member such that a single member
could receive several pre-notification letters depending on the number of wells across their ranches.

Exceedance report to the Regional Board if necessary

All laboratory analyses will be uploaded to GeoTracker by the well, and also sent to the CCGC for review of
the guality assurance information. When the CCGC determines that the data meet the data quatity
objectives outlined in the QAPP, the data are considered validated. Validation is generally performed within
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24 hours after receipt of the data from the laboratory. If the results of the laboratory analyses indicate that
the concentration of nitrate in the well exceeds the MCL, the CCGC will notify the CCRWQCB within 24 hours
of data validation. The notification will include all relevant data including but not limited to well |D, Ranch
Name, sample date, and concentration.

Federal Express notification of the member

When the data are validated and it is determined that the concentration of nitrate in a member domestic
supply well exceeds the MCL, the member will be notified of the exceedance. A standard notification letter
will be sent via Federal Express overnight delivery to every member for every well that is in exceeda nce. Al
members will receive the notification letter within 36 hours of the CCGC learning of the exceedance in the
member’s well. Accompanying the notification letter will be the announcement that the member can
provide to users of the well that they are drinking water with a concentration of nitrate above the MCL. The
36 hour delivery allows sufficient time for the member to notify the users of the well within the 10 day
period required by Order WQ 2013-0101.

Mail netification to all remaining members of the concentration of nitrate in their
domestic supply wells

All members that own domestic supply wells with a concentration of nitrate below the MCL will be notified
by regular US Mail of the results of the analysis and any follow-up activity that wiil occur. If the well has a
concentration of nitrate between 80% and 100% of the MCL, the member will be notified that the weil will be
resampled within a year and annually thereafter for the life of the Conditional Waiver.

Federal Express notification sent to member reporting the results of the contour
analysis (concentration of nitrate above the MCL)

When the estimated concentration of nitrate in a member domestic supply well exceeds the MCL, the
member will be notified of the exceedance. A standard notification letter will be sent by Federal Express
overnight delivery to every member for every well that is estimated to be in exceedance. All members will
receive the notification letter within 36 hours of the CCGC learning of the exceedance in the member’s weli.
Accompanying the notification letter will be the announcement that the member can use to notify the users
of the well that they are drinking water with a concentration of nitrate above the MCL. The 36 hour delivery
allows sufficient time for the member to notify the users of the well within the 10 day period required by the
Conditional Waiver.
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Introduction and Background

The Central Coast Regional Water Quality Control Board {Regional Water Board) adopted Order No.
R3-2012-0011 Conditional Waiver of Waste Discharge Requirements for Discha rges from irrigated
Lands (Conditional Waiver) and associated Monitoring and Reporting Program Orders (MRPs) on
March 15, 2012. The Conditional Waiver and the MRPs specify that landowners and growers (here
forward referred to as L&Gs) may meet groundwater monitoring requirements by either monitoring
groundwater individually on their agricuitural operations, or by joining a groundwater cooperative
monitoring program. A work plan approved by the Central Coast Regional Water Quality Control
Board on June 20, 2013, set forth the plan for a Northern Central Coast Cooperative Groundwater
Program that satisfies the requirements in the Conditional Waiver and MRPs for participating L&Gs in
Monterey, Santa Cruz, Santa Clara, and San Benito Counties. The steps outlined in the work plan
provide a foundation for a Groundwater Cooperative Program (GCP) that satisfies the requirements
as set forth in the MRPs. A key GCP purpose undertaken by the Central Coast Groundwater Coalition
(CCGC} is to provide the Regional Water Board with information that fills the gaps in the current
understanding of groundwater quality for domestic consumption throughout the region. Nitrate is
the primary constituent of concern and the focus of this report. The program will also provide
information about the effects of land- and water-management practices that will result in improved
groundwater quality over time.

The primary objectives of the tasks described in the work plan are to develop 1} a process-level
understanding of the spatial distribution of nitrate concentrations in domestic supply wells with
single connections or a small number of connections and 2) identify regions for evaluation of
agricultural Jand- and water-management practices to reduce discharges to groundwater. The work
plan also described the approach for sampling and reporting.

This Technical Memorandum is the first in a series of reports that will provide information about the
spatial distribution of nitrate concentrations in groundwater used for drinking water in the CCGC
service area. This technical memorandum will attempt to answer questions about where
groundwater used for drinking water is likely to have nitrate concentrations over the Maximum
Contaminant Level (MCL) and the associated uncertainty associated with the concentration
estimates.

To assess the spatial variability in groundwater nitrate concentrations, we evaluated and herein
present results of laboratory analysis of groundwater samples collected from wells on CCGC member
L&G’s properties in the Salinas Valley. Also, we have integrated the analytical results from other
sampling conducted by the California Department of Public Health, US Geological Survey (U5GS),
Monterey County Water Resources Agency {MCWRA) and L&Gs who conducted individual sampling.
Our approach was to process and evaluate available analytical data for the groundwater used for
drinking by subarea and then integrate the data to create water quality maps for the entire Salinas
Valley. Figure 1 shows the Salinas Valley and subareas where data were available for mapping’;
Langley, Pressure, East Side, Forebay and Upper Valley subareas.

* The locations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC member
wells shown on Figure 1 were randomly adjusted up to 1 mile in both the east-west and north-south directions.
The wells are plotted within a 4 mi” block centered over the actual well focation. This block is 4-times the area of
obfuscation required by a Public Records Act Request (PRARY).
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Hydrogeologic Context

The Salinas Valley Groundwater Basin contains four primary subareas or sub-basins (Figure 1). Much of
the discussion in this section is from Department of Water Resources Bulletin 118. The Pressure, East
Side, Forebay, and Upper Valley subareas are hydraulically connected but are distinguished by their
hydrogeologic characteristics. Durbin and others® reported three important characteristics that
differentiate the subareas; confining conditions, specific capacity of wells, and the source of
groundwater recharge. The fifth subarea, the Langley subarea, is a series of low hills bounded to the
east by the geologic contact of Tertiary sediments with granitic bedrock and to the north by a drainage
divide in the Carneros Hills. The west and south boundaries are shared with the Pressure and East Side
subareas.

Hydrogeologic Characteristics of Subareas

The Pressure subarea is underlain by three aquifers that range from semi-confined to confined®; the
180-ft, 400-ft, and Deep aquifers. Groundwater in the East Side subarea is generally semi-confined,
groundwater in the Forebay subarea varies spatially from semi-confined to unconfined, and
groundwater in the Upper Valley subarea is largely unconfined. Specific capacities of irrigation wells
{vield divided by drawdown) generally increase up-valley and the proportions of recharge from irrigation
return flow and stream infiltration vary among the subareas.

The Pressure or 180/400-Foot aquifer subarea includes, from oldest to youngest, the Pliocene to
Pleistocene Paso Robles Formation, the Pleistocene Aromas Sands, Quaternary terrace deposits,
Holocene alluvium, and sand dunes. There are three water-bearing units, the 180-Foot, the 400-Foot,
and the 900-Foot aquifers, named for the average depths of each aquifer. The confined 180-Foot
Aquifer occurs only in this subarea, as its confining blue clay layer thins and disappears east and south of
the subarea and does not extend into the East Side subarea. In the Pressure subarea, water bearing
units between 180 and 400 feet below land surface have been referred to as the Pressure 400-Foot
aquifer zone. Water bearing units below the 400-Foot aquifer zone are referred to as the “Pressure
Deep” zone®.

The 180-Foot Aquifer consists of interconnected sand, gravel, and clay lenses, and ranges in thickness
from 50 to 150 feet. The 180-Foot Aquifer is generally separated from the 400-Foot Aquifer by a zone of
less coarse-grained strata and confining units that range in thickness from 10to 70 feet. The 400-Foot
Aquifer is about 200-feet thick and consists of sands, gravels, and clay lenses. The upper portion of the
aquifer appears to be correlated with the Aromas Sand and the lower portion with the upper part of the
Paso Robles Formation. The 900-Foot Aquifer, present in the lower (northern) Salinas Valley, consists of

: Durbin, T.J. Kapple, G.W. & Freckleton, J.R. {1978) Two-Dimensional and Three-Dimensional Digital Flow Modets
for the Salinas Valley Ground Water Basin, California. pp. 78-113, United States

Geological Survey Water Resources Investigations Report 78-113..

*The terms confined and semi-confined refer to the depth distribution of water levels in wells screened in
different aquifers. In a confined aquifer, groundwater is under sufficient pressure such that the water level in a
well screened solely in the confined aquifer rises above the elevation of the top of aquifer. Semi-confined aquifers
are intermediate between confined and unconfined aquifers. The extent of confinement is due to the
heterogeneous nature of the subsurface fine-grained layers which causes spatially varying degrees of confinement.
i Geomatrix, 2001, FINAL REPORT Evaluation and Proposed Redesign of the Salinas Valley Ground Water
Monitoring Network, Salinas Valley, California



alternating layers of sand, gravels and clays and is separated from the 400-Foot Aquifer by a blue marine
clay confining unit,

Groundwater in the 180~ and 400-foot confined aquifers is generally interconnected with the semi-
confined water bearing zones in the east, which allows flow from and to the East Side subarea (Figure 1).
The geology underlying the East Side subarea is lithologically similar to the Pressure subarea except that
the mostly well-defined confining blue clay layer generally thins and disappears to the east. In the East
Side subarea, wells screened above 350 feet below land surface have been designated as East Side
Shallow wells and those screened below this depth have been referred to as East Side deep wells®,

The upper Salinas Valley encompasses the Forebay and Upper Valley subareas. The Forebay subarea
overlays the entire width of the unconsolidated alluvial fill between Gonzales and the biuff line two
miles south of Greenfleld. The primary water-bearing units of this subarea are the same units that
produce water in the adjacent Pressure subarea. However, the near-surface confining unit does not
extend into the Forebay subarea. Groundwater in the Forebay subarea ranges from unconfined to semi-
confined and occurs in lenses of sand and gravel that are inter-bedded with finer grained material such
as clays and silts.

The Upper Valley subarea includes the entire aliuvial fill in the valley floor between the bluff line two
miles south of Greenfield to the southein end of the San Ardo Valley. The primary aquifer is unconfined
and deposits range from unconsolidated to semi-consolidated. It consists of inter-bedded gravel, sand,
and silt of the Paso Robles Formation, alluvial fan, and river deposits. These deposits are equivalent to
the 180-Foot and 400-Foot Aquifer units of the lower Salinas Valley. However, confining units
comparable to those separating aquifers in the lower Salinas Vailey are not present and groundwater is
unconfined.

In the Forebay and Uppér Valley subareas, aquifers have not been officially distinguished as deep or

shallow. In the Forebay subarea, wells with at least 80% of perforations less than 350 feet below fand

surface or the total well depth less than 350 feet below land surface are considered shallow. Wells with

perforations below this depth are considered as deep®. In the Upper Valley subarea, wells with at least

80% of perforations less than 250 feet below land surface deep or the total well depth less than 250 feet

below land surface are considered as shallow, Wells with perforations below this depth are considered
“as deep’. '

Recharge

Recharge in the Salinas Vailey occurs primarily from infiltration from the Salinas River and deep
percolation of irrigation water except in the Langley area where recharge is primarily from precipitation.
Flow in the Salinas River is seasonaily controlled for conjunctive use. Precipitation, subsurface and
boundary inflow, and seawater intrusion are other sources of recharge of lesser importance. Durbin and
others ® reported that the Pressure subarea is recharged iargely by irrigation and stream recharge in

¥ ibid

? Ibid

7 Ibid

& Durbin, T.). Kapple, G.W. & Freckleton, J.R. (1978} Two-Dimensional and Three-Dimensional Digital Flow Models
for the Salinas Valley Ground Water Basin, California, pp. 78~113, United States

Geological Survey Water Resources Investigations Report 78-113..
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approximately equal volumes. They also reported that the Forebay and Upper Valley subareas receive
recharge from irrigation return and infiltration from the Salinas River; estimates indicate that the river
provides approximately twice as much recharge as irrigation return. Changing irrigation practices such
as increased use of drip irrigation during the last 20 years® have may have resulted in changes to the
recharge volumes for the difference subareas. The East Side subarea does not receive recharge from
the Salinas River and most of its recharge is from irrigation return water. Directions of groundwater
flow generally follow the topography of the basins, from high altitudes towards the drainages, and down
valley towards Monterey Bay.

Groundwater Quality Studies and Data

Previous studies of groundwater quality in the Salinas Valley demonstrate that concentrations of nitrate
(as NOs) in groundwater vary spatially. Primary sources of data include irrigation, public supply, and
monitoring wells'’. Concentrations of nitrate above the MCL of 45 mg/L and up to several hundred
mg/L have been observed in all of the subareas.

There are four primary programs that have sampled groundwater to assess groundwater nitrate
contamination in the Salinas Valiley as follows.

* Sampling of irrigation and monitoring wells by the MCWRA; _

*  Public water systems are required to systematically test their well water and the results are
reported to Monterey County Health Department;

¢ Groundwater Ambient Monitoring and Assessment (GAMA) study conducted by the California
State Water Resources Control Board and USGS sampled public supply wells throughout the
basin;

* Central Coast Ambient Monitoring Program — Groundwater Assessment and Protection {CCAMP-
GAP} Domestic Well Project for the Salinas and Pajaro valleys sampled domestic wells in
cooperation with the USGS.

The MCWRA has used a network of wells to monitor groundwater conditions in the Salinas Valley
Groundwater Basin since the 1940s. The network of wells provides the information needed to manage
and protect groundwater resources and sustain beneficial uses. The MCWRA monitors over 300 wells
for water quality. Most of the wells are used for irrigation. The MCWRA reported nitrate
concentrations in several hundred wells sampled in 1993 and 2007. They reported that 25 % {1993} to

* MCWRA (Monterey County Water Resources Agency). {2011} 2010 Ground Water Summary Report,
http://www.mcwra.co.monterey.ca.us/Agencv_data/GEMS;Reports/ZOlO%ZOSummary%ZORep

ort.pdf

1 e.g. Boyle, D., King, A,, Kourakos, G., Lockhart, K., Mayzelle, M., Fogg, G.E. & Harter, T. (2012) Groundwater
Nitrate Occurrence. Technical Report 4 in: Addressing Nitrate in California’s Drinking Water with a Focus on Tulare
Lake Basin and Safinas Valley Groundwater. Report for the State Water Resources Control Board Reportto the
Legislature. Center for Watershed Sciences, University of California, Davis

dustin T. Kulongoski and Kenneth Belitz. 2005. Program Status and Understanding of Groundwater Quality in the
Monterey Bay and Salinas Valley Basins, 2005: California GAMA Priority Basin Project, US Geological Investigations
Report 2011 - 5058,

i Monterey County Water Resources Agency, 2010, Technical Memorandum — NITRATE Tasks 2.01,2.02, 2.04-2b
EPA Grant XP-96995301 - Groundwater Sampling, Reporting and Storage, Groundwater Sampling Data, QA/QC,
Data Reduction and Representation



37 % (2007) had nitrate concentrations exceeding the MCL. Réported concentrations ranged from 1 to
over 500 mg/L nitrate. Among the subareas, the largest number of exceedances occurred in East Side
and Forebay subareas. Concentrations generally increased from 1993 to 2007.

The Monterey County Health Department mandates that any water supply system with two connections
or more must be tested annually. At the state level, systems with 15 or more connections (or serving
more than 25 people for more than 60 days out of the vear) are required to be tested annually. These
data are stored in GeoTracker. GeoTracker is an online information system that provides access to
groundwater quaiity information. The GeoTracker data collected under the auspices of this and other
programs and projects are apparently not subject to the same levels of quality control as the data
collected and processed by the CCGC as Is discussed in the Results and Discussion section. n specific
cases, we have attempted to rectify data that was obviously entered incorrectly. We also recognize that
there are suspicious outlier data for domestic supply wells in the GeoTracker database. In addition to
correcting data where we encountered obvious discrepancies, we calculated temporal averages for all
wells with multiple analytical results and for coincident points we used the maximum of the averages.
This process is discussed in greater detail in the Appendix.

Under the auspices of the Groundwater Ambient Monitoring and Assessment (GAMA]} Program,
Kulongoski and Belitz*? analyzed groundwater nitrate data for domestic supply wells throughout the
Salinas Valley. About 23,000 individual analytical results were included in their assessment of
groundwater quality for the Monterey/Salinas study unit. They identified over a dozen wells where
nitrate concentrations were over the MCL. They used a non-parametric statistical analysis to examine
the relationship between nitrate and potential explanatory factors including land use, well construction,
groundwater age, and geochemical condition. They reported that nitrate concentrations over the MCL
were generally associated with shallow wells (less than 350 feet) and groundwater that was either of
mixed bre-modern and modern or modern age™.

Most recently, Boyle and others™ assessed nitrate concentrations in the Salinas Valley. They reported
that the majority of the public supply wells in the Salinas Valley have concentrations below the MCL. A
kay reason for this is likely due to regulation by the Monterey County Health Department of water-
supply wells with 2 or more connections. When the MCL of a particular contaminant is exceeded, wells
are often abandoned, or use is discontinued and there is no further sampling. This can remove
potentially high nitrate samples from the record, maintaining the biased statistic that the majority of
wells sampled are below the MCL. They also reported that the higher average nitrate concentrations
were located in wells in the northeastern, central, and southern portions of the Salinas Valley.

12 justin 7. Kulongoski and Kenneth Belitz. 2005, Program Status and Understanding of Groundwater Quality in
the Monterey Bay and Salinas Valley Basins, 2005: Callfornia GAMA Priority Basin Project, US Geological
Investigations Report 2011 — 5058.

12 Modern water recharged during or after the 1950s,

" Boyle, D., King, A., Kourakos, G., Lockhart, K., Mayzelle, M., Fogg, G.E. & Harter, 7. (2012} Groundwater Nitrate
Occurrence. Technical Report 4 in: Addressing Nitrate in California’s Drinking Water with a Focus on Tulare Lake
Basin and Salinas Valley Groundwater. Report for the State Water Resources Control Board Report to the
Legislature. Center for Watershed Sciences, University of California, Davis.

8



Methods and Data Sources

Sampling of CCGC Member Wells

Within the Salinas Valley, the most recently collected groundwater nitrate data was obtained from 166
domestic wells on L&G properties sampled by HydroFocus and Michael L. Johnson, LLC personnel during
2013 and 2014. Upon arrival at the well and using electronic sounders accurate to the nearest 0.01 feet,
field personnel measured the depth to groundwater in the well (if there was access}, relative to the top
(the highest point) of the well casing. The measuring point location and depth to groundwater were
recorded on the field sheet.

Field parameters (pH, water temperature, specific conductance, oxidation-reduction potential {ORP) and
dissolved oxygen (DO)) were measured at each well using a Yellow Springs Instruments multimeter.
Meters were calibrated for all parameters at least 2 times per day, once in the morning prior to
beginning sampling and once in the afterncon. At each well, field parameters were measured upon
arrival. If the preliminarily-measured field-parameter values were more than 20% outside of the range
of calibration value, the meter was recalibrated. Meters were calibrated with standards close to or that
bracketed the values for the well sample and standards were maintained at temperatures {in water
baths) close to the temperature of the well water. The meter was checked with zero DO solution at first
site of the day, or more freguently if needed. The pH probe was calibrated using buffers bracketing the
preliminary sample result. Oxidation-reduction potential {ORP) was calibrated using Zobell solution®.
Personnel recorded calibration data on field sheets. After calibration, tubing was connected to the well
outlet and directed the well discharge to a flow-through chamber. As well water was pumped from the
well, field parameters were recorded approximately every 5 minutes.

To the extent possible, purging of the well occurred prior to sample collection in order to remove
stagnant water from within the well casing and ensure that a representative sample was obtained.
Stabilization of the field parameters was used as an indication that the sample water was representative
of groundwater. Stability was defined as + 0.1 for pH, + 3% for conductivity, * 10 mV for ORP and + 10%
for DO for at least three consecutive readings Sampling began as soon as possible after parameter
stabilization.

Field personnel collected all samples using the pumps in the domestic wells, The sample was collected
as close to the well head as possible. In most cases, the sample was collected through plastic tubing
connected to a spigot at or near the well head. In rare cases, the sample was collected from an indoor
or outdoor faucet. Well water flowed into a flow-through chamber and into a collection bucket for
measuring volume of flow per unit time. Samples analyzed for dissolved constituents {including nitrate)
were filtered in the field using 0.45-um capsule filters certified to meet EPA standards for trace metal
analysis. Sample bottles and sampling equipment were rinsed thoroughly three times with the water to
be sampled prior to sample collection. Bottles pretreated with preservatives were not rinsed prior to
sample collection. Samples coltected for metals were preserved with nitric acid in the field. Test strips
were used to verify that the pH was less than 2 in preserved samples.

Field personnel collected ten percent of the total samples for quality assurance purposes (duplicate and
field blank samples). Field duplicate samples were collected and processed in the field and analyzed to

" Nordstrom, D.K., 1977, Thermochemical redox equilibria of ZoBell’s solution, Geochimica e Cosmochimica Acta,
41:1835-1841



evaluate the heterogeneity of the matrices. The duplicate samples were submitted to the laboratory as
semi blind samples. Field blank samples were processed in the field identically as the other samples
using deionized water as sample water. The blank samples were submitted to the laboratory as semi
blind samples.

All samples collected for the MRP constituents were placed immediately on ice and transported to
Monterey Bay Analytical Services on the day of collection. Before leaving the field to deliver samples,
sampling personnel checked the ice level to ensure the temperature of the ice chest would remain
around 6°C, and added ice if necessary. Chain of Custody form(s) were completed for each sampling
day.

Other Sources of Nitrate Data

Using GeoTracker GAMA, we downloaded all data for the Salinas Valley. The GeoTracker GAMA
database includes data from the California Department of Public Health, GAMA — SWRCB data collection
efforts and Regulated Sites. We also downloaded data from the USGS National Water Information
System®’ for wells in the Salinas Valley which contain samples analyzed for nitrate. We also extracted
data from the GAMA special study carried out by Lawrence Livermore National Laboratory™®. The
Central Coast Regional Board provided two sets of nitrate data; data uploaded as part of the individual
well sampling {eNOIl} process belonging to by L&Gs enrolled in the Irrigated Lands Regulatory Program
and data collected by the USGS as part of the Regional Water Quality Control Board Central Coast
Ambient Monitoring Program - Groundwater Assessment and Protection (CCAMP-GAP) Domestic Well
Project for the Salinas and Pajaro Valleys. The MCWRA provided a Technical Memorandum® that
contained historical nitrate values for monitoring wells.

Mapping of Nitrate Concentrations in Groundwater

We used the theory of regionalized variables, or geostatistics, and the ArcGIS Geostatistical Analyst
program to create a map of groundwater nitrate concentrations in the Salinas Valley. The theory of
regionalized variables relies on the assumption that data collected in geographic areas is randomly
distributed®. Kriging, the process of interpolation from measured values of some variable z measured
at N locations relies on the determination of the spatial covariance or semivariogram of the variable at
points .. The semivariogram (y) is defined as:

*® http://geotracker.waterboards.ca.gov/gama/, accessed 2/6/2014

Y http://waterdata.usgs.gov/nwis, accessed 4/4/2013

'8 Moran JE, Esser B, Hillegonds D, Holtz M, Roberts SK, Singleton MJ, Visser A, 2011, California GAMA Special
Study, Nitrate Fate and Transport in the Salinas Valley. Finat Report for the Catifornia State Water Resources
Control Board. GAMA Special Studies Task 10.5: Surface water-groundwater interaction and nitrate in Central
Coast streams. LLNL-TR-484186.

= Monterey County Water Resources Agency, Technical Memorandum — NITRATE Tasks 2.01, 2.02, 2.04.2b EPA
Grant XP-96995301 — Ground Water Sampling, Reporting, and Storage, Ground Water Sampling, Data QA/QC, Data
Reduction and Representation. To EPA Region X, july 30, 2010.

“ David, M. 1977. Geostatistical ore reserve. New York (NY): Elsevier Scientific

Journel, A.G. and Ch. J. Huijbregts. 1978. Mining Geostatistics. San Diego {CA): Academic Press Harcourt Brace &
Company, Publishers.

Matheron, G. 1963, Principles of Geostatistics. Economic Geclogy 58: 1246-1266.
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variance[z(x;) — z(x;)]
2

HOE
where;
his the lag or average distance between data points and
z(x) is the groundwater nitrate concentration

We therefore calculated the semivariogram to estimate the spatial covariance in the area of nitrate
cencentrations. We then interpolated with kriging which uses a linear combination of weighting factors
and measured values of z(x}-) that minimizes the estimation variance. We kriged subareas separately
(except the East Side, Langley, and Pressure subareas) and then combined the subarea maps into one
map.

The objective of kriging for this study was to characterize the spatial distribution of the nitrate
concentrations in the Salinas Valley and provide a conservative estimate of where groundwater nitrate
concentrations are likely to be above the MCL. This is different from the original objective of kriging
which is to quantitatively assess amounts of exploitable elements for mining. Because of the high
spatial variability and non-Gaussian nature of the distribution we used ArcGIS Geostatistical Analyst to
implement Bayesian trans-Gaussian kriging methodology®' to account for the uncertainty in the
statistical distribution of concentrations. ArcGIS Geostatistical Analyst generates a semi-continuous
surface of estimated values. The semi-continuous surface was exported to a raster with a 200 meter cell
size for development of maps showing the distribution of groundwater nitrate concentrations.

Mapping Assumptions

We assumed that water-quality data collected from 2000 to 2014 are most representative for the area
at this time. Using this time frame, we attempted to insure that we effectively captured the distribution
of nitrate concentrations and delineated where groundwater for drinking water is likely to be over the
MCL. As discussed above and as indicated by the data in the Appendix, when drinking water supply
wells are determined to contain nitrate concentrations above the MCL, use and sampling can be
discontinued. Thus we used the 13 year time period for data gathering in attempt to capture wells
where sampling may have been discontinued. Where there was more than one value for samples
collected at different times from a well within this time frame, we calculated the average of all values.
Data from supply wells downloaded from GeoTracker have obfuscated coordinates®, which creates a
dataset where multiple wells may plot at the same location. To create the kriged estimates, we used the
maximum of time-averaged nitrate concentrations at each of these “coincident” points for map
creation. There were over 300 coincident points.

Analytical data downloaded from GeoTracker is reported as either nitrate or nitrate as nitrogen. We
generally assumed that this designation is correct. However, we identified instances where this
designation was incorrectly assigned. We identified seven wells in which we successfully matched
GAMA and the L&G’s eNOI data for identical wells where the eNOI concentrations was reported as
nitrate and GAMA reported NO; as N {The values were identical). This classification error can result in a
large difference in data used for contouring since values differ by greater than 4 times. We therefore
assumed that the eNOI data classification was correct since analyses and values are uploaded directly

 Ju”rgen Pilzand Gunter Spock, 2007, Why do we need and how should we implement Bayesian kriging methods,
Stoch Environ Res Risk Assess (2008) 22:621-632
* These locations are accurate to within 1 square mile of the actuaf location.
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from the laboratory. We were able to match data for samples collected by the L&G and the CCGC for
one well. Our{CCGC) values agreed with values (for the same well) reported in the eNOI, giving
credibility to the assumption that the eNOI uses the correct nitrate classification. We corrected the
GAMA nitrate values for these seven wells based on the eNQI data, We also compared data from
monitoring wells in reports referenced in GeoTracker with values in the GeoTracker database and found
discrepancies which we also corrected in our database.

The CCAMP-GAP project samples were obtained from household faucets. Where applicable, we
matched the GAP sites to USGS — NWIS sites, Where there were comparison samples, all nitrate
concentratlons fortap samples agreed weill with concentrations obtained at the well head.

Consistent with the discussion in the Hydrogeologic Context section and the objectives of characterizing
the domestic water supply and shallow groundwater and reasonably delineating areas where
concentrations are likely to be over the MCL, we assumed that the shallow aquifer extends to a
maximum depth of 400 feet, and therefore any wells with known depths greater than 400 feet were
removed from the dataset for mapping. For mapping purposes, we also eliminated irrigation wells and
domestic/irrigation wells® with unknown depths as these wells are generally deeper than 400 feet.
However, we recognize that that there are many shallow irrigation and irrigation/domestic wells
throughout the Salinas Valley. Finally, we assumed that wells with unknown depths having uses of
Domestic, Public Supply, Observation, or unknown were ail less than 400 feet deep.

For creation of maps where CCGC domestic well locations are shown, we obfuscated locations as
follows. For each pair of weli-location coordinates, the value of the location coordinate was altered
using a random-number generation algorithm in Microsoft Excel. The coordinates were randomly
altered in both the east-west and north-south directions to place the well location somewhere within 1
mile of the actual location. This resulted in plotting of the well location within a 4-square mile block
centered over the actual well location. In some casas the obfuscated well location plotted some
distance from the L&G parcel.

2 These are wells that were originally installed as irrigation wells and then converted to use for domestic supply.
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Well Construction Information

Inan attempt to learn about domestic well construction, we obtained all available well completion
reports from DWR for the Salinas Valley Groundwater Basin. From these reports, we identified over
1,610 reports that designated wells as domestic use and extracted well construction information. Of
these, 1,558 reports provided well depth information and 1,469 reports provided bottom of screen
information. We summarized the data for well depth by township.

Results and Discussion

Figure 1 shows the locations of wells and sources of data used in our analysis of the distribution of
groundwater nitrate concentrations in the Salinas Valley. Data sources included GAMA, Lawrence
Livermore National Laboratory, MCWRA, USGS, the Central Coast Regional Water Quality Control Board
and samples collected under the auspices of the CCGC groundwater program. The total number of wells
used for mapping the distribution of nitrate concentrations equaled 838. In the Salinas Valley, the total
area of the member parcels equals 115,523 acres. Member parcels are present throughout most of the
valley. However, the density of member parcels is lower in the northern-most Langley subarea and the
northern Pressure subarea {Figure 2}

Well Construction

The results of our analysis of well-completion information contained in DWR well completion reports
show that the large majority of the domestic wells are screened within 400 feet of land surface. We
focused on wells that were designated shallower than 400 feet {consistent with the discussion in the
Hydrogeologic Context section). The average depth for the bottom of the well screens for all well
completion reports where this information was available for domestic wells is 284 feet. Two-hundred
and forty eight (248) well completion reports (16 %) stated that the bottom of the well screen was
greater than 400 feet. For any domestic well therefore, there is 84 % likelihood that the well screens
intercept water from less than 400 feet. The average well depth was 306 feet. Three-hundred and fifty
{350) well completion reports (25.5 %) stated that the bottom of the well screen was greater than 400
feet

* The locations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC
member wells shown on Figure 2 were randomly adjusted up to 1 mile in both the east-west and north-south
directions. The wells are plotted within a 4 mi° block centered over the actual well location. Therefore, the wells
may not be shown on the member parcels on which they are actually located.
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Figure 3 shows the distribution of average domestic well depths by township for the Salinas Valley and
vicinity. Figure 3 shows that the average domestic well depth ranges from 109 to 386 feet. The average
well depth generally decreases from the lower Salinas Valley to the Upper Valley. Fora subsample of
the 166 wells sampled on Coalition L&Gs’ properties in the Salinas Valley, we were able to match well
completion reports or received well construction information from L&Gs. We were also able to obtain
well depths and screened interval data for non-CCGC wells used in our analysis. In total, we obtained
well depth information for 108 wells. Figure 4 shows the distribution of well depths®™. Well depths va ry
substantially from 20 to 1,010 feet. Most wells {75 %) were shallower than 400 feet. Where well depth
and screened interval information was available, we excluded wells deeper than 400 feet {consistent
with the discussion in the Hydrogeologic Context section) for purposes of developing maps of nitrate
concentrations.

* The locations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC
member wells shown on Figure 4 were randomly adjusted up to 1 mile in both the east-west and north-south
directions. The wells are plotted within a 4 mi’ block centered over the actual well location.
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Distribution of Groundwater Nitraie Concentrations and Associated
Uncertainty

Results from 838 wells were used to characterize the distribution of groundwater nitrate {(as NO;)
concentrations. Summary statistics for time-averaged nitrate concentrations are shown in Table 1. The
mean concentration was 36.4 mg/L as NO3. The median was 10.4 mg/L as NOs. Values ranged from less
than the detection limit of 0.05 mg/L to 690 mg/L. One hundred and seventy-seven wells {21 %) had
time-averaged concentrations over the MCL of 45 mg/L. In the five subareas, the mean nitrate
concentration ranged from a low of 13.75 mg/L in the Langley subarea {0 66.24 mg/L in the Forebay
subarea. The percent of wells with average nitrate concentrations exceeding the MCL ranged from 8 %
in the Langley subarea to 43 % in the Forebay subarea.

Table 1. Summary Statistics for Average Groundwater Nitrate Concentrations

Entire Salinas Langley | Pressure | East Side | Forebay Ypper
Valley Subarea | Subarea Subarea Subarea Valley
e = | Subarea
Mean 36.44 13.75 18.27 62.70 66.24 55.50
Median 10.44 6.24 5.75 24.74 31.00 14.28
Standard Error 69.65 17.32 32.70 112.77 80.48 81.38
Minimum 0.05 0.05 0.05 0.05 0.22 0.05
Maximum 690.00 96.50 245.00 690.00 323.00 482.00
Number of wells 838 233 236 146 139 84
Number of wells
(pescartage) with 177 (21%) 18 (8%) | 26(11%) | 43(29%) | 60 (43%) | 30 (36%)
concentrations
over the MCL
Total Area 349,321 15,344 84,323 57,454 94,030 98,170
Percent of area
mapped as over 58% 5% 13% 86% 83% 66%
McCL

Boxplots (Figure 5) show the range and median of time-averaged groundwater nitrate concentrations
for the five subareas. Inthe Pressure subarea, groundwater nitrate concentrations are generally below
the MCL but there are some wells with concentrations that exceed the MCL ranging up to several
hundred mg/L. Similarly in the Langley and East Side subareas, the majority of the values fali below the
MCL but a substantial number of wells had concentrations exceeding the MCL, ranging into the
hundreds of mg/L. in the Forebay and Upper Valley subareas, relatively larger percentages of values
exceeded the MCL and concentrations range up to 100 mg/L or greater.
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Figure 5. Boxplots showing medians and ranges for average nitrate concentrations for the five
subareas. The grey rectangle represents the inner quartile range of the data. The horizontal line in
the rectangle represents the median. Vertical lines represent 90 % of the data. Asterisks represent
values beyond 90 % of the data.

Figure 6 shows areal distribution of groundwater nitrate concentrations and the kriging results in the
Salinas Valley®. In the Appendix, we provide a medified version of Figure 6 with posted values for the
wells or well clusters. Mapped groundwater nitrate concentrations in the Pressure subarea are
generally less than one-half of the MCL due to widespread distribution of a large number of low nitrate
concentrations. Exceptions include localized areas east and northeast of Castroville where
concentrations range from less than detection to over the MCL. Similarly, there are areas of
concentrations over the MCL southwest and southeast of Chualar and northwest and west of Gonzales.
In the Langley subarea, mapped groundwater nitrate concentrations are generally less than gne-half of
the MCL. Exceptions include smail areas in the northwestern, northern, southwestern and southern
parts of the subarea.

* The locations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC
member wells shown on Figure 4 were randomly adjusted up to 1 mife in both the east-west and north-south
directions. The wells are plotted within a 4 mi” block centered over the actual well location. The actual locations
were used when kriging the nitrate concentration surface.
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In contrast, there are large areas in the East Side subarea where groundwater nitrate concentrations are
mapped as greater than the MCL. These include the area north of Salinas where concentrations as high
as 189 mg/L were observed and areas east and southeast of Salinas and east, northeast, and southeast
of Chualar and Gonzales where concentrations were measured as high as several hundred mg/L. '

Eighty-three percent (83%) of the area within of the Forebay subarea is mapped as having
concentrations of nitrate in groundwater greater than the MCL. The large area mapped as greater than
the MCL is influenced by the preponderance of high values spatially distributed throughout the subarea.
For example, in the area northwest of Soledad (Figure 6), the majority of the wells have concentrations
that are over the MCL. Similarly, large numbers of values close to or over the MCL have a dominant
influence on the extent of red areas from Soledad to Greenfield and south of Greenfield.

In the Upper Valley subarea there are a relatively small number of sample points to map. Similar to the
Forebay subarea, the spatial distribution of high nitrate values results in a large mapped areas where
concentrations were over the MCL.

Figure 7 shows the distribution of the standard error of the estimated nitrate concentrations?’, The
distribution of standard error Is proportional to the number of points and spatial variability of the nitrate
concentrations. The large number of points corresponding to low concentrations in the northern -
Forebay subarea (blue areas) result in low standard error values and higher certainty relative to the East
Side subareas where there are fewer points and greater variability in concentrations. Also, standard
error values increase towards the southern valley due fewer points and Increasing spatial variability.

The combination of data paucity and large spatial variability in concentrations above the MCL in the
Forebay, East Side and Upper Valley subareas results in high standard error values above 50 mg/L in
areas where concentrations are generally mapped above the MCL {Figure 6).

Figures 8 and 9 show the locations of CCGC member parcels overlain on the mapped areas of varying
concentration ranges and standard error values shown in Figure 6. Member parcels are generally
evenly distributed throughout the Salinas Valley and overlay all concentration ranges (Figure 8). ‘
However, the density of parcels in the northern Pressure subarea and Langley subarea is low. Member
parcels are also relatively sparse in the Upper Valley subarea. Additional domestic wells on member
parcels where high standard error values are mapped may offer some opportunity for greater certainty
-In groundwater characterization (Figure 9), especially In East Side and Upper Valley subareas. We
estimate that there are about 40 additional domestic wells on L&G parcels that the CCGC plans to
sample.

* The locations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC
member wells shown on Figure 4 were randomly adjusted up to 1 mile in both the east-west and north-south
directions. The wells are ptotted within a 4 mi” block centered over the actual well location. The actual locations
Were used when generating the standard error surface. :
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The Appendix presents a comparison of GeoTracker results and the distribution of nitrate
concentrations shown in Figure 6. For most of the valley, the comparison indicates general agreement
between the two maps. The Upper Valley, Forebay and East Side subareas contain few discrepant
points. In the Pressure subarea, we specifically detailed 14 points where the delineation of
concentrations is discrepant and 20 points where there is general agreement. The majority of the
discrepant points are in areas where the density of member parcels is very low. In the Langley subarea,
we identified five GeoTracker points where values are discrepant with our maps and eight locations that
show consistency. The Langley subarea is mostly devoid of CCGC member parcels. The discrepancies in
the northern Pressure and Langley subareas are due largely to a preponderance of poinis with low
nitrate concentrations (see Figure Al in the Appendix} distributed throughout This resulted in kriged
values that are generally lower than the MCL.

Conclusions

Analysis and mapping of groundwater nitrate concentration data for wells that represent the domestic
supply.aquifers in the Salinas Valley led us to the following conclusions.

¢ The large majority of domestic wells (84%} in the Salinas Valley are screened within 400 feet of
land surface.

*  For 838 wells for which we determined average nitrate concentrations in the Salinas Valley, 21%
had concentrations over the maximum contaminant level (MCL).

* Within the five subareas, the percentage of wells exceeding the MCL varied from 8% in the
Langley subarea to 48% in the Forebay subarea.

¢ within the Salinas Valley, 58% of the area was mapped as having nitrate concentrations over the
MCL. _

*  Within the five subareas, the percentage of the area mapped as having high nitrate
concentrations varied from 5% in the Langley subarea to 13%, 86%, 83% and 66% in the
Pressure, East Side, Forebay and Upper Valley subareas, respectively.

* \We estimated the uncertainty in the mapped areas by determining the standard error of the
kriged concentrations. Standard error values varied from less than 10 mg/L to over 100 mg/L.
Standard error values were generally less than 75 mg/L for most of the vallay.

¢ There are about 40 additional domestic wells that have not been sampled on L.&G properties
that the CCGC intends to sample in 2014 to help reduce uncertainty in the distribution of nitrate
concentrations. '

Future groundwater characterization in the Salinas Valley will include additional data that will provide
information about groundwater age and source of nitrates. Also, the CCGC will assess nitrate
concentrations in groundwater relative to land- and water-management practices and hydrologic
factors.
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Appendix - Nitrate Map with Posted
Concentrations and Comparison of
GeoTracker Results with Nitrate Mapping

Nitrate Map with Posted Concentrations

To facilitate comparison of kriged nitrate values shown in Figure 6, we included a map of the posted
values overiain on the kriged values (Figure A1). Zero values on Figure Al represent values that were
less than the reporting limit.

Comparison of GeoTracker Results with Nitrate Mapping

We used GeoTracker to display nitrate concentration results for comparison with the groundwater
nitrate map (Figure 6}. Figure A2 shows the GeoTracker results overlaid on the nitrate map (Figure 6).
In general, for those areas where there are member parcels {Figure 2 and A3) GeoTracker results are
consistent with the areas delineated for varying concentrations. We identified the well locations {Figure
A2) where there is disagreement and described the reasons below. The locations of disagreement are
listed from south to north by subareas.
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Upper Valley Subarea
Location 1
This location is southwest of San Ardo and contains five monitoring wells. GeoTracker maps this as

over the MCL. The location is between member parcels surrounded by an area of high uncertainty
as indicated by Figure 7. Figure A4 shows the nitrate values in the wells.
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Figure A4, Nitrate values for wells at Location 1

The data displayed in Figure A4 demonstrate the following.

s SA-E1: Many of the points fall above the MCL. The average NO, value is 64.9 mg/L and there
is an upward trend in the data.

& SA-E2: Only two points fall above the MCL. The average NO; value for all points is 21.4 mg/L
and there is an upward trend in the data.

& SA-E3: All data points fall beneath the MCL. The average NO, value falls far below the MCL at.
10.1 mg/L;
SA-E4: The only sample point falls beneath the MCL at 16.8 mg/L;

& SA-ES5: Only two points fall above the MCL. The average NO; value is 39.4 mg/L.

The average of all five wells is 30.5 mg/L which is below the MCL, however the maximum of the

average vajues is 64.9 mg/L which is above the MCL. The maps show this cluster within the 36-45
mg/L zone near the area delineated as over the MCL.

30



Location 2

There are results for 12 CDPH wells at this location south of King City where there are no CCGC
member parcels. The entire dataset for three wells fall earlier than 2000, so these were excluded
from our analysis since we only included data from 2000 to present. The nine remaining wells have
averages ranging from 4.4 mg/L to 143 mg/L which when averaged together equal 30.7 mg/L. This
ctuster falls within the 22,5-36 mg/L region and is surrounded by a large area of high uncertainty
{Figure 7} and is close to the area delineating concentrations above the MCL.

Location 3

There are 12 wells located in this cluster. When the Salinas Valley — Upper Valley Aquifer
Groundwater Basin GIS Layer is selected in GeoTracker, this cluster disappears. Per GeoTracker
staff, this means the wells are not located within the basin and are plotting there due to the
obfuscation. These wells were not included in our analysis since they do not fall within the Salinas
Valley Groundwater Basin.

Upper Valley Subarea Summary

For the six GeoTracker locations in the Upper Valley subarea which indicate concentrations over the
MCL {Figure A2}, two plot at the edge of the area we delineated as above the MCL, one is outside
the basin and three plot within the area delineated as over the MCL on Figure 6. Most of the Upper
Valley subarea is mapped as having the highest level of uncertainty due a small number of data
points.

Forebay Subarea

There are 20 GeoTracker points mapped with concentrations ranging from less than 22.5 to over the
MCL. Seven locations where GeoTracker indicated values are over the MCL are in agreement with
Figures 6 and A2. Four GeoTracker points indicate concentrations less than the MCL are consistent.
with Figures 6 and A2. Six GeoTracker points show concentrations less than the MCL where our
mapping delineates an area greater than the MCL.

Pressure Subarea

Location 4
This location west of Gonzales contains six wells for which results are shown in Figure A5.

31



3 Wit Ap 3 ==~ Gammepmrican Covmmrirpton £t Hercls As RO3 o Comgaras Cancenirailen

DAY Ay A AV A v v L N S R R R A R R A
Sampl Dais Bwrphe Dete

fyare AR KO3 Rasults for 2]

+ P a0 - Coneparinoa Daneororgon 3 Mg Aa KDY Compsaiel Gl

Vv v R v v v S R S S A S R R R A
Rampis Dew ail e — Sarpis Dato

Mitpio As NOS Resufts for ZFBMA.
iy

9 it ASEDY ==+ Cacopariees Chamirls 2 M ALTO - EMTAG0R Conrrmeing

&

Y A
Sample Dets

Rl (WG

s e AN I

‘Eempio Daie

Figure A5. Nitrate concentration values for wells at Location 4

For these wells:
s 2701542-001: The only sample point falls above the MCL at 132 mg/L;
e 2702155-001: Two sample points fall above the MCL, and the average NOs value is 76 mg/L;
s 2702150-001: All sample points fall below the MCL, averaging 20 mg/L;
s 2702440-001: Both sample points fall below the MCL and the average value is 23.5 mg/L;
® 2701698-001: The only sample point falls below the MCL at 6 mg/L;
»  2701060-001: The only sample point falls below the MCL at 2 mg/L.

The average value from all six average NO; values is 43.3 mg/L. However, the well coordinates
obtained from the GeoTracker download suggest these wells are part of two separate clusters of
three wells. When we split the wells into their two respective clusters according to GeoTracker
coordinates, the average for wells 2702155-001, 2702440-001, and 2701698-001 is 35.2 mg/L with a
high value of 76 mg/L and the average for wells 2701542-001, 2702150-001, and 2701060-001 is
51,3 mg/L with a high value of 132 mg/L. According to the GeoTracker map, this well cluster falls
within the 22.5-36 mg/L zone in an area of moderately low uncertainty (Figure 7). Therefore, both
well clusters at this location are under predicted by our mapping due to averaging of concentrations.

Location 6
This well cluster plots south of Salinas and contains two wells. Figure A6 shows the data from these
two wells.
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e  MSMBFP-02: The only sample point falls above the MCL at 52.2 mg/L;
®  MSMB-29: The only sample point falls below the MCL at 21 mg/L.

Our maps underestimate relative to the GeoTracker result for this location even though we used the
maximum average value of 52.2 mg/L due to a large number of wells with low concentrations in this
area.

Location 7

There are 13 wells located in this cluster. The wells have averages which range from 1.4 mg/L to 61
mg/L. This ctuster fails within the 36-45 mg/L zone, however when we downloaded the actual
coordinate information from GeoTracker these wells were split into two separate clusters, one
containing eight wells and one containing five wells. When split, the maximum of the average values
are 61.7 mg/L and 2.8 mg/L. This cluster falls within the 22.5-36 mg/L zone. Therefore, the 61.7
mg/L cluster is under predicted and the 2.8 mg/L cluster is over predicted.

Location 8

There are 12 CDPH wells located at this cluster site, however GeoTracker indicates that only seven
are located within the Pressure subarea. Figure A6 below shows the results from the seven wells
within the Pressure subarea.

5 Ehisiaogy
* Cumparbac Cortcrerien
V- R R R R e
; Samply Date | [Fr— —
_Nitrate A NOA ResuMs fod 2200010027 || WHikis A5 NOS Regun for 2702320001 1
] |
BEE - G I v B A D) =0 Cimgebibe Copmrdralion
i: £:
H i- =
£ b |1 & 5
x |
o
#
ity ra harg I O e
VA A G S BV A eV S P N
Sample Dute Sampla Osto |

33



T trats s 1400 Rewulis for 27037400111

fc 1hts Ba MOL - Lomperiosn Somemniration

2z
i
1

Resull (ROA)
¥

s =

14\ 7 7

L . 5
VA A A Y A

Bompio Cae

“Mitratc As NO3 RESURE for 2702504.001

+ Mirats a 50} ~—  Comparisom Doncarrstsn

I

Resull (4L
'TER

VA S S A S BV
. N
Figure A7, Nitrate values for wells at Location 8

The data displayed in Figure A7 demonstrate the following.

s 2701912-001: All sample points fall above the MCL, and average 76.9 mg/L.

» 2710010-017: All sample points fall below the MCL and average 6.2 mg/L.

»  2710010-027: All sample potnts fall below the MCL and average 3.7 mg/L,

s 2702320-001: All sample points fall betow the MCL and average 6.2 mg/L.
2710012-009: All sample points fall below the MCL and average 9.6 mg/L.
2701740-012: The only sample point falls below the MCL at 9 mg/L.

s 2702584-001: The only sample point falls below the MCL and is non-detect.

For mapping, we used the maximum average value of 76.9 mg/L but the concentration was under
predicted due a preponderance of low values in this area.

Location 9
There are 10 CDPH wells located at this cluster site. Figure A8 shows the sampling resuits from these
10 wells,
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Egure A8. Nitrate values for wells at Location 9

The graphs above show the following,

2710010-012: All sample points were collected before 2000; hence this well has been
excluded from our dataset. The only exceedance for this cluster was in this well and is fikely
a false exceedance.

2710010-028: Includes data from years 1983-2013, with all values being below the MCL. The.
average NO; value of data only post 2000 is 28.1 mg/L.

2710010-026: All values of NO; collected between 1983-2013 are below MCL. Average NO,
for samples collected 2000 is 17.6 mg/L.

2702180-001: Ali values are below the MCL and the average value of NOs is 12.6 mg/L.
2710010-030: Data includes years 1986-2013 and all values are helow MCL. Average NO,
after the year 2000 is 17.7 mg/L.

2710010-023: Data includes years 1983-2013 and all values are helow MCL. Average of NO,
after the year 2000 is 8.2 mg/L.

2710010-020: Data includes years 1983-2013 and all values are below MCL. Average of NO,
after the year 2000 is 6.5 mg/L.

2701813-001: The three samples collected have NOs values below the MCL with and average
value of 3.7 mg/L.

2701109-001: Ali five samples collected have NO; values below MCL and average 0.95 mg/L.
2701229-001: One sample collected with a non-detect value, which is well below the MCL.

The maximum average value of NO; for this cluster is 28.1 mg/L. This well cluster falls within the
22.5-36 mg/L zone and therefore the high average value of 28.1 is correctly represented assuming
that the single exceedance for well 2710010-012 is an outlier.
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Location 10

This cluster of environmental monitoring wells includes wells found at the former Puregrow
regulated site. This site has possible contamination of fertilizer and monitoring wells in the area
record exceedingly high values of NO;, which do not correspond with agricultural influences. This
cluster also includes other environmental monitoring wells associated with other regulated sites
which are located less than half a mile from the Puregrow site. Since these wells are located within

the Salinas urban area and at or near the fertilizer contamination site, they were excluded from our
analysis.

Location 12
This location contains two CDPH wells which fall within the Pressure subarea and other wells which

GeoTracker delineates as falling outside the Salinas Valley Groundwater Basin boundary. The two
wells we considered for our analysis can be seen below in Figure A9.
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ﬁlEu?éXS Nitrate values for wells at Location 12

# 2702453-001: The three NO; values were below the MCL, their average being 40 mg/L;
«  2702456-002: All values were below the MCL with an average of 0.5 mg/L.

The maximum of the averages of both wells in this cluster is 40 mg/L. The map underpredicts
relative to GeoTracker.

Location 13

This location contains two wells which are the same two wells found at location 12. This location is
present only when the Salinas Valley ~ 180/400 Foot Aquifer Groundwater Basin layer is selected in
GeoTracker. Per GeoTracker staff, this duplication is due to the 1-mile obfuscation and query
display. Therefore, this cluster may actually fall in a 1-mile diameter surrounding location 12 and 13.

Location 14
There are three CDPH weils located in this cluster. Figure A10 shows the data from these wells.
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®  2710005-003: All values plot belowas the MCL with a NO
*  2710005-004: Al values plot belowws the MCL with aNO
e 2701768-001: Both values plot below the MCL and ave

3 average value of 5.7 mg/L.

s average value of 2.3 mg/L.
fage 1.5 mg/L.

The high average value of 5.2 mg/L is correxctly represented by the <22.5 mg/L zone

Location 15
There are 6 environmental monitoring wells from a re

gulated site focated here, Fj
the data from these wells. - Flgure A11 showys
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MWO: The only sample point has a vatue of 72 mg/L which is above the MCL.
MW3: Both sample points fall below the MCL and average 10.6 meg/L.

MW6: The only sample point has 2 value of 7.6 ma/L which is below the MCL.
MW4: The only sample pointis below the MCL at 1.7 mg/L.

MW?2: The only sample pointis non-detect.

nMw1: Both sample points are non-detect.

G*'..ﬂl..

When averaged together, the gix monitoring wells have an average NO, value of 15.3 mg/L. This well
cluster plots within the <22.5 mg/L zone, which is consistent with the average NOs value but is not
represented by the high value of 72 me/L- There are no CCGC member parcels near this well cluster.

Location 16
There are 10 wells located in this cluster. Figure A12 pelow summarizes the results.
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o 2702482-001: Mukltiple sample points are higher than MCL. The average NO; value is 39.9
mg/L.

® 2701153-001: Two sample points have NO; values above the MCL, however the average is
32.7 mg/L.

* 2710003-004: Only one sample point is above the MCL, and the average is 19.9 mg/L.
2710019-001: All sample points are below the MCL and average 21.7 mg/L.
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s 2710003-001: All sample points are below the MCL, and average 4.3 mg/L.

¢ 2710019-003: All sample points are below the MCL, and average 3.1 mg/L.

e 2710005-005: All sample points are below the MCL. The post 2000 NG, values average 3.4
meg/L.

e 2700850-001: All NO; values are befow the MCL, averaging 2.5 mg/L.

e 2710003-002: All NO, values are below the MCL, averaging 1 mg/L.

®» 2701685-001: The only sample point is non-detect.

The average for all the wells in this cluster is equal to 12.8 mg/L. The maximum average value of 39.9
mg/L is under predicted on the map by the location of the point in <22.5 mg/L zone.

Location 19
This cluster of environmental monitoring wells falls outside of the Pressure subarea and is therefore
not included in our dataset.

Location 20

There are 29 wells in this cluster with NO; averages ranging from 2 to 58.5 mg/L. The average of all
the welis in this cluster is 5.6 mg/L. This cluster location plots on the interface between the <22.5
mg/L and 22.5-36 mg/L zones. There are no CCGC member parcels near this location.

Location 21
This cluster contains 6 wells. NG, results can be seen in Figure Al3.
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MON144: The only sample point is above the MCL at 53.8 mg/L.
MON165: The only sample point is below the MCL at 19.8 mg/L.
MON142: The only sample point is below the MCL at 18.4 mg/L.
MON119: The only sample point is below the MCL at 3.7 mg/L;

MON167: The only sample point is below the MCL at 2.33 mg/L;
MON178: The only sample point is below the MCL at 1.78 mg/L;

The average NOj; of the six wells in this cluster is 16.6 mg/L. The maximum average value of 53.8
mg/L is being under predicted by the well cluster being mapped in the <22.5 mg/L zone. There are
no CCGC member parcels near this location.

Pressure Subarea Summary

In addition to the 14 points described above, there are 22 GeoTracker points mapped with
concentrations ranging from non-detect to over the MCL. Three locations where GeoTracker
indicated a value over the MCL are in agreement with Figures 6 and A2. Fourteen GeoTracker
locations indicate concentrations less than the MCL consistent with Figures 6 and A2, Two
GeoTracker points show concentrations less than the MCL where our mapping delineates an area
greater than the MCL.

East Side Subarea

Location 5

There are results for 12 environmentalt monitoring wells at this regulated site east of Gonzales where
there are no CCGC member parcels. Average NO; concentrations range from 0.7 to 30.6 mg/L, and
the combined average is 20.4 mg/L. This cluster plots on the interface between the <22.5 mg/L and
22.5-36 mg/L zones.

Location 11

There are 27 wells located in this cluster. Samples for one well were collected before 2000.
Average NOjvalues range from 4.3 to 55.8 mg/L and the average NOj; for all 27 wells is 23.9 mg/L.
This cluster plots on the interface of the 0.05-22.5 mg/L and 22.5-36 mg/L zones, and is therefore
under predicted on our maps.

East Side Subarea Summary

in addition to the two points described above, there are 28 GeoTracker points mapped with
concentrations ranging from less than 22.5 mg/L to over the MCL. At seventeen locations where
GeoTracker indicated values are over the MCL are in agreement with Figures 6 and Al. Three
GeoTracker locations indicate concentrations less than the MCL consistent with Figures 6 and A2.
Seven GeoTracker points show concentrations less than the MCL where our mapping delineates an
area greater than the MCL. Most of the East Side subarea has a very high level of uncertainty due to
a lack of data points and a large concentration range (Figure 7).
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Langley Subarea

Location 17

There are 19 wells located in this cluster, with average NO; values ranging from non-detect to 73
mg/L. This cluster is located on the interface of the 22.5-36 mg/L and 36-45 mg/L zones. There are
no CCGC member parcels in this area.

Location 18

There are eleven CDPH wells located within this cluster [ocation. Average NCs values range from 1.7
to 46 mg/L. No CCGC member parcels are located in this area. This cluster is located in the 36-45
mg/L zone.

Location 22

There are 26 wells in this cluster with NOj3 concentration averages ranging from 0.64 to 65.5 mg/L.
This cluster falls within the 22.5-36 mg/L zone and is therefore under predicted. There are no nearby
CCGC member parcels.

Location 23

There are 26 wells in this cluster with NO; averages ranging between 0.25 and 66.5 mg/L. This
cluster falls on the interface between the 36-45 mg/L and >45 mg/L zones. This area does not
contain any CCGC member parcels.

Location 24

There are 53 environmental monitoring wells associated with a regulated site at this location.
Average NOj values range from non-detect to 15.1 mg/L. This well cluster plots within the <22.5
mg/L zone and in an area where there are no member parcels.

Langley Subarea Summary

In addition to the five points described above, there are 11 GeoTracker points mapped with
concentrations ranging from non-detect to greater than the MCL. Eight GeoTracker tocations which
plot within the Salinas Valley Groundwater Basin are consistent with Figures 6 and Al. Two points
plot outside the groundwater basin. The Langley subarea is mostly devoid of CCGC member parcels
(Figure A3).
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Executive Summary

The Central Coast Regional Water Quality Control Board (Regional Water Board) adopted Order No.
R3-2012-0011 Conditional Waiver of Waste Discharge Requirements for Discharges from Irrigated
Lands (Conditional Waiver) and associated Monitoring and Reporting Program Orders {MRPs) on
March 15, 2012. The Conditional Waiver and the MRPs specify that landowners and growers may
meet groundwater monitoring requirements by either monitoring groundwater individually on their
agricultural operations, or by joining a groundwater cooperative monitoring program. The approved
workplan submitted by the Central Coast Groundwater Coalition {CCGC) set forth plans for satisfying
the objectives in the MRP. The CCGC aims to provide information that fills the gaps in the current
understanding of groundwater quality for domestic consumption throughout the region. Nitrate is
the primary constituent of concern and the focus of this report. The program also commits to
provide information about the effects of land- and water-management practices that will result in
improved groundwater quality over time.

The primary objectives of the tasks described in the CCGC work plan are to develop 1) a process-level
understanding of the spatial distribution of nitrate concentrations in domestic supply wells with
single connections or a small number of connections and 2) identify regions for evaluation of
agricuitural land- and water-management practices to reduce discharges to groundwater. In
addition, the Monitoring and Reporting program requires that at a minimum, the cooperative
groundwater monitoring effort must include sufficient monitoring to adequately characterize the
groundwater aquifer(s) in the local area of the participating Dischargers, characterize the
groundwater quality of the upper-most aquifer, and identify and evaluate groundwater used for
domestic drinking water purposes. This Technical Memorandum is the first in a series of reports that
attempts to satisfy the objectives of the CCGC workplan and requirements of the MRP in the Salinas
Valley,

The Salinas Valley Groundwater Basin contains four primary subareas or sub-basins, The Pressure, East
Side, Forebay, and Upper Valley subareas are hydraulically connected but are distinguished by their
hydrogeologic characteristics. Three important characteristics differentiate the subareas; the presence
of fine-grained (clay and slit) fayers that may restrict groundwater flow, the capacity of aquifers to
supply groundwater to wells, and the source of groundwater recharge. In general, groundwater in the
northernmost Pressure and Eastside subareas is influenced by relatively well-defined fine-grained layers
that restrict vertical water movement. These fine-grained layers tend to thin and disappear in the
southern subareas, the Forebay and Upper Valley.

Groundwater recharge in the Salinas Valley occurs primarily from infiltration from the Salinas River and
Arroyo Seco, and deep percolation of irrigation water except in the Langley area where recharge is
primarily from precipitation. Groundwater generally flows from high altitudes towards the drainages,
and down valley towards Monterey Bay. Groundwater has historically flowed horizontally northward
from the Pressure to the Eastside Subarea due to fow groundwater levels in the Eastside Subarea.

We evaluated and herein present results of laboratory analysis of groundwater samples collected from
wells on CCGC member L&G’s properties in the Salinas Valley. Also, we integrated the anaiytical results
from other sampling conducted by the California Department of Public Health, US Geological Survey
(USGS), Monterey County Water Resources Agency (MCWRA) and L&Gs who conducted individual
sampling. Our approach was to process and evaluate available analytical data for the groundwater used



for drinking by subarea and then integrate the data to create water quality maps for the entire Salinas
Valley.

We collected water samples from and measured fiéld parameters in 221 domestic wells on CCGC
properties. Field parameters {pH, water temperature, specific conductance, oxidation-reduction
potential (ORP) and dissolved oxygen (DO)) were measured at each well. Concentrations of nitrate and
major ions {calcium, magnesium, potassium, sodium, chloride, sulfate and bicarbonate) were
determined in all samples. At selected wells, samples were collected for determination of tritium, noble
gases, and chlorofluorocarbons for determination of the recharge age.

- We used geostatistics to create a map of groundwater nitrate concentrations in the Salinas Valley. We
assumed that water-quality data collected from 2000 to 2014 are most representative for the area at
this time. Using this time frame, we attempted to insure that we effectively captured the distribution of
nitrate concentrations and delineated where groundwater for drinking water is likely to be over the
MCL. Sources of nitrate data for mapping included GeoTracker, USGS National Water Information
System, Lawrence Livermere National Laboratory, L&Gs enrolled in the Irrigated Lands Regulatory
Program, data collected by the USGS as part of the Regional Water Quality Control Board Central Coast
Ambient Monitoring Program - Groundwater Assessment and Protection (CCAMP-GAP) Domestic Well
Project for the Salinas and Pajaro Valleys and data provided by the Monterrey County Water Resources
Agency. Using well completion reports gathered from DWR from throughout the Salinas Valley and
hydrogeologic information, we attempted to restrict the data for mapping to wells completed within
400 feet of land surface to best characterize groundwater quality in the shallow aguifer and for
domestic supply. Results from 939 wells were used to characterize the distribution of groundwater
nitrate {as NO;) concentrations. For wells with multiple sample dates from 2000 to 2014, we used the
maximum nitrate concentrations by well.

The mean nitrate concentration in groundwater used for domestic supply for the entire Valley was 44.7
mg/L as NO;. The median was 15 mg/L as NO;. Values ranged from less than the detection limit of 0.09
mg/L to 614 mg/L. Two hundred and forty wells (26 %) had time-averaged concentrations over the MCL
of 45 mg/L. Inthe five subareas, the mean nitrate concentration ranged from a low of 15.4 mg/L in the
Langley Subarea to 86.9 mg/L in the Forebay Subarea. The percent of wells with average nitrate

" concentrations exceeding the MCL ranged from 9 % in the Langley Subarea to 51 % in the Forebay
Subarea. Where well depths were available, nitrate concentrations were higher in wells completed
within 400 feet of land surface.

Mapped groundwater nitrate concentrations in the Pressure Subarea are generally less than one-half of
the MCL due to widespread distribution of a large number of low nitrate concentrations. Exceptions
include areas of concentrations over the MCL southwest and southeast of Chualar and northwest and
west of Gonzales. in the Langley Subarea, mapped groundwater nitrate concentrations are generally
less than one-half of the MCL. There are large areas in the East Side subarea where groundwater nitrate
concentrations are mapped as greater than the MCL. These include the area north of Salinas where
concentrations as high as 189 mg/L were observed and areas east and southeast of Salinas and east, _
northeast, and southeast of Chualar and Gonzales where concentrations were measured as high as
several hundred mg/L. Forty-nine percent (49%) of the area within of the Forebay Subarea is mapped
as having concentrations of nitrate in groundwater greater than the MCL. In the Upper Valley Subarea
there are a relatively small number of sample points. The spatial distribution of high nitrate values
results in clustered areas where concentrations were over the MCL near King City and along the eastern
boundary hoth north and south of San Ardo. '



Indicator maps show the estimated probability of exceeding varying nitrate concentrations. From the
area east of Chualar south through Greenfield the probability of exceeding the MCL (45 mg/L) is greater
than 60%. In most of the remainder of the Valley, the probability is generally greater than 50% except
for the northern Pressure area and the southwestern portions of the Upper Valley and Forebay
subareas. :

We mapped groundwater nitrate concentrations incorporating the estimation error. The standard
deviation ranges from less than 2.5 to 5 mg/L where wells are located. The standard deviation is as high

~as 10 mg/L where there are no wells, The lack of available data in the Upper Valley and to a lesser
extent the Pressure and Eastside subareas, is the primary limitation for mapping of groundwater nitrate
concentrations. A secondary limitation is the lack of depth information for welis.

At the 95 % confidence level, in the Upper Vallay Subarea, isolated areas near King City and north and
south of San Ardo are mapped as having concentrations over 22,5 mg/L. Most of this subarea is rpapped
as less than 22.5 mg/L. Inthe Forebay and Eastside subareas, the area mapped as greater than 22,5
mg/L encompasses most of the subareas south of Salinas, Most of the Pressure area is mapped as less
than 22.5 mg/L. Appendix A presents a comparison of GeoTracker results with the distribution of nitrate
concentrations. For most of the valley, the comparison indicates good agreement between the two
maps. All subareas contain few discrepant points that are primarily the result of artifacts of the
GeoTracker mapping techniques and obfuscation of the well coordinates.

Determination of the appraximate age of groundwater samples provides additional insight about factors
and processes affecting nitrate concentrations. The majority of the samples collected in the Forebay
and Upper Basin subareas indicate groundwater recharge ages less than 30 years old. In contrast, the
majority of the samples in the Pressure and Eastside sub-basins indicate recharge ages greater than 30
years. '



introduction and Background

The Central Coast Regional Water Quality Control Board (Regional Water Board) adopted Order No.
R3-2012-0011 Conditional Waiver of Waste Discharge Requirements for Discharges from lrrigated
Lands {Conditional Waiver} and associated Monitoring and Reporting Program Orders (MRPs) on
March 15, 2012. The Conditional Waiver and the MRPs specify that landowners and growers (here
forward referred to as L&Gs) may meet groundwater monitoring requirements by either manitoring
groundwater individually on their agricultural operations, or by joining a groundwater cooperative
monitoring program. A work plan approved by the Central Coast Regional Water Quality Control
Board on June 20, 2013, set forth the plan for a Northern Central Coast Cooperative Groundwater
Program that satisfies the requirements in the Conditional Waiver and MRPs for participating L&Gs in
Monterey, Santa Cruz, Santa Clara, and San Benito Counties. The steps outlined in the work plan
provide a foundation for a Groundwater Cooperative Program (GCP} that satisfies the requirements
as set forth in the MRPs. A key GCP purpose undertaken by the Central Coast Groundwater Coalition
(CCGC) is to provide the Regional Water Board with information that fills the gaps in the current
understanding of groundwater quality for domestic consumption throughout the region. Nitrate is
the primary constituent of concern and the focus of this report. The program will also provide
information about the effects of land- and water-management practices that will result in improved
groundwater quality over time.

The primary objectives of the tasks described in the work plan are to develop 1} a process-ievel
understanding of the spatial distribution of nitrate concentrations in domestic supply wells with
single connections or a small number of connections and 2) identify regions for evaluation of
agricultural [and- and water-management practices to reduce discharges to groundwater., The work
plan also described the approach for sampling and reporting. in addition, the Monitoring and
Reporting program requires that at a minimum, the cooperative groundwater monitoring effort must
include sufficient monitoring to adequately characterize the groundwater aguifer(s) in the local area
of the participating Dischargers, characterize the groundwater quality of the upper-most aguifer, and
identify and evaluate groundwater used for domestic drinking water purposes.

This Technical Memorandum is the first in a series of reports that will provide information about the
spatial distribution of nitrate concentrations in groundwater used for drinking water in the CCGC
service area. This technical memorandum will attempt to answer questions about where
groundwater used for drinking water is likely to have nitrate concentrations over the Maximum
Contaminant Level {MCL) and the associated uncertainty associated with the concentration
estimates.

To assess the spatial variability in groundwater nitrate concentrations, we evaluated and herein
present results of laboratory analysis of groundwater samples collected from wells on CCGC member
L&G’s properties in the Salinas Valley. Also, we integrated the analytical results from other sampling
conducted by the California Department of Public Health, US Geological Survey (USGS), Monterey
County Water Resources Agency (MCWRA) and L&Gs who conducted individual sampling. Our
approach was to focus to the upper most aguifer. We therefore processed and evaluated available
analytical data for the shallow groundwater used for drinking by subarea and then integrate the data
to create water guality maps for the entire Salinas Valley. Figure 1 shows the Salinas Valley and



subareas where data were available for mapping’; Langley, Pressure, East Side, Forebay and Upper
Valley subareas.

* The locations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC member
wells shown on Figure 1 were randomly adjusted up to 0.5 miles in both the east-west and north-south directions.
The wells are plotted within a 1 mi® block centered over the actual well location. This block is consistent with the
area of obfuscation required by a Public Records Act Request {PRAR).
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Figure 1. Subareas and locations of wells used for mapping of nitrate concentrations.



Hydrogeologic Context

The Salinas Valley Groundwater Basin contains four primary subareas or sub-basins (Figure 1). Much of
the discussion in this section is from Department of Water Resources Bulletin 118, The Pressure, East
Side, Forebay, and Upper Valley subareas are hydraulically connected but are distinguished by their
hydrogeologic characteristics. Durbin and others” reported three important characteristics that
differentiate the subareas; confining conditions, specific capacity of wells, and the source of
groundwater recharge. The fifth subarea, the Langley Subarea, is a series of low hills bounded to the
east by the geologic contact of Tertiary sediments with granitic bedrock and to the north by a drainage
divide in the Carneros Hills. The west and south boundaries are shared with the Pressure and East Side
subareas.

Hydrogeologic Characteristics of Subareas

The Pressure Subarea is generally underlain by three aquifers that range from semi-confined to
confined’; the 180-ft, 400-ft, and Deep aquifers. Groundwater in the East Side subarea is generally
semi-confined, groundwater in the Forebay Subarea varies spatially from semi-confined to unconfined,
and groundwater in the Upper Valley Subarea is largely unconfined. Specific capacities of irrigation
wells (yield divided by drawdown) generally increase up-valley and the proportions of recharge from
irrigation return flow and stream infiltration vary among the subareas.

The Pressure or 180/400-Foot aquifer subarea includes, from oldest to youngest, the Pliocene to
Pleistocene Paso Robles Formation, the Pleistocene Aromas Sands, Quaterriary terrace depaosits,
Holocene alluvium, and sand dunes. There are three water-bearing units, the 180-Foot, the 400-Foot,
and the 900-Foot aquifers, named for the average depths of each aquifer. The confined 180-Foot
Aguifer occurs only in this subarea, as its confining blue clay layer thins and generally disappears east
and south of the subarea and does not extend into the East Side subarea. Inthe Pressure Subarea,
water bearing units between 180 and 400 feet below land surface have been referred to as the Pressure
400-Foot aquifer zone. Water bearing units below the 400-Foot aquifer zone are referred to as the
“Pressure Deep” zone®.

The 180-Foot Aquifer consists of interconnected sand, gravel, and clay lenses, and ranges in thickness
from 50to 150 feet. The 180-Foot Aquifer is generally separated from the 400-Foot Aquifer by a zone of
less coarse-grained strata and confining units that range in thickness from 10 to 70 feet. The 400-Foot
Aquifer is about 200-feet thick and consists of sands, gravels, and clay lenses. The upper portion of the
aguifer appears to be correlated with the Aromas Sand and the lower portion with the upper part of the
Paso Robles Formation. The 900-Foot Aquifer, present in the lower (northern) Salinas Valley, consists of

? Durbin, T.1. Kapple, G.W. & Freckieton, i.R. (1978} Two-Dimensional and Three-Dimensional Digital Fiow Models
for the Salinas Valley Ground Water Basin, California. pp. 78—113, United States

Geological Survey Water Resources Investigations Report 78-113..

* The terms confined and semi-confined refer to the depth distribution of water levels In wells screened in
different aquifers. In a confined aquifer, groundwater is under sufficient pressure such that the water leveiina
well screened solely in the confined aguifer rises above the elevation of the top of aguifer. Semi-confined aguifers
are intermediate between confired and unconfined aguifers. The extent of confinement is due to the
heterogeneous nature of the subsurface fine-grained layers which causes spatially varying degrees of confinement.
* Geomatrix, 2001, FINAL REPORT Evaluation and Proposed Redesign of the Salinas Valley Ground Water
Monitoring Network, Salinas Valley, California
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alternating layers of sand, gravels and clays and is separated from the 400-Foot Aquifer by a blue marine
clay confining unit.

Groundwater in the 180- and 400-foot confined aquifers is generally interconnected with the semi-
confined water bearing zones in the east {Figure 1). The geology underlying the East Side subarea is
lithologically similar to the Pressure Subarea except that the mostly well-defined confining blue clay
layer generally thins and generally disappears to the east. In the East Side subarea, wells sereened
above 350 feet below land surface have been designated as East Side Shallow wells and those screened
below this depth have been referred to as East Side deep wells®.

The Forebay and Upper Valley subareas comprise the upper Salinas Valley. The Forebay Subarea
overlays the entire width of the unconsolidated alluvium between Gonzales and the bluff line two miles
south of Greenfield. The primary water-bearing units of this subarea are the same units that produce
water in the adjacent Pressure Subarea. However, the near-surface confining unit generally does not
extend intothe Forebay Subarea. Groundwater in the Forebay Subarea ranges from unconfined to
semi-confined and occurs in lenses of sand and gravel that are inter-bedded with finer grained material
such as clays and silts. '

The Upper Valley Subarea Includes the entire alluvial fill in the valley floor between the bluff line two
miles south of Greenfield to the southern end of the San Ardo Valley. The primary aquifer is unconfined
and deposits range from unconsolidated to semi-consolidated. It consists of inter-bedded gravel, sand,
and silt of the Paso Robles Formation, alluvial fan, and river deposits. These deposits are equivalent to
the 180-Foot and 400-Foot Aquifer units of the lower Salinas Valley. However, confining units
comparable to those separating aquifers in the lower Salinas Valley are not present and groundwater is
unconfined.

In the Forebay and Upper Valley subareas, aguifers have not been officially distinguished as deep or
shallow. in the Forebay Subarea, wells with at least 80% of perforations less than 350 feet below land
surface or the total well depth ess than 350 feet below land surface are considered shallow. Wells with
perforations below this depth are considered as deep®. In the Upper Valley Subarea, wells with at least
80% of perforations less than 250 feet below land surface deep or the total well depth less than 250 feet
below IaTnd surface are considered as shallow. Wells with perforations below this depth are considered
as deep’.

Figure 2 [s a generalized cross section from Montgomery Watson®showing the depths of the aquifer ‘
zones within the Salinas Valley from Northwest to Southeast. Figure 3 is a cross section from
Kennedy/Jenks Consultants® showing the depths of the aquifer zones near Salinas from Southwest to
Northeast. These cross sections show the confining layers influence the hydrogeology in the
northernmost groundwater subareas, especially the Pressure, East Side, and Forebay subareas. The

® ibid

 Ibid

7 Ibid _

8 Montgomery Watson, 1994, Salinas River Basin Water Resources Management Plan Task 1.09 Salinas Valley
Groundwater Flow and Quality Model Report.

? kennedy/Jenks Consultants, 2004, Hydrostratigraphic Analysis of the Northern Salinas Valiey. Final Report
Prepared for Monterey County Water Resources Agency.
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southern Salinas Valley Upper Valley Subarea is less influenced by confining clays and generally has a
shallower aquifer zone (Figure 4). Figure 1 shows all cross section locations.
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Figure 2. Conceptual Geologic Cross Section, Northwest to Southeast (down Valiey). Modified from
Montgomery Watson, 1994, Salinas River Basin Water Resources Management Plan Task 1.09 Salinas
Valley Groundwater Flow and Quality Model Report.
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Figure 4a. Conceptual Aquifer Cross Section, Southwest to Northeast {cross Valley) near Gonzales.
Medified from Meontgemery Watson, 1994, Salinas River Basin Water Resources Managemant Pian
Task 1.09 Saiinas Valley Groundwater Flow and Quality Model Report.
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Figure 4b. Conceptual Aquifer Cross Section, Southwest to Northeast (crossValley) near King City.
Modified from Montgomery Watson. 1994. Salinas River Basin Water Resources Management Plan
Task 1.09 Salinas Valiey Groundwater Flow and Quality Model Report.

14



Recharge

Recharge in the Salinas Valley occurs primarily from infiltration from the Safinas River and Arroyo Seco,
and deep percolation of irrigation water except in the Langley area where recharge is primarily from
precipitation. Flow in the Salinas River is seasonally controlled for recharging the groundwater system.
Infiltration of water from the Salinas River is relatively constant from year to year, partly because river
flows are partially regulated by Nacimiento and San Antonio reservoirs'®. From 1970 to 1992, pumpage
return flows were about 60 % of recharge from stream flow."* Precipitation, subsurface and boundary
inflow, and seawater intrusion are other sources of recharge of lower proportion compared to
infiltration. Durbin and others * reported that the Pressure Subarea is recharged largely by irrigation
and stream recharge in approximately equal volumes. They also reported that the Forebay and Upper
Valley subareas receive recharge from irrigation return and infiltration from the Salinas River; their
estimates indicate that the river provides approximately twice as much recharge as irrigation return.
The East Side subarea does not receive recharge from the Salinas River and most of its recharge is from
irrigation return water.

Directions of groundwater flow generally follow the topography of the basins, from high altitudes
towards the drainages, and down valley towards Monterey Bay. Groundwater generally flows
horizontally from south to north in the Salinas Valley from the Upper Valley to the Pressure subareas
and most recently recharged groundwater is expected in the Upper Valley sub-basin. Groundwater has
historically flowed horizontally northward from the Pressure to the Eastside Subarea due to low
groundwater levels in the Eastside Subarea. ™ Changing irrigation practices such as increased use of drip
irrigation during the last 20 years™ may have resulted in changes to the recharge volumes and nitrate
loads for the difference subareas.

Groundwater Quality Studies and Data

Previous studies of groundwater quality in the Salinas Valiey demonstrate that concentrations of nitrate
(as NOs) in groundwater vary spatially. Primary sources of data include irrigation, public supply, and
monitoring wells”®. Concentrations of nitrate above the MCL of 45 mg/L and up to several hundred
mg/L have been observed in all of the subareas.

** Salinas Valley Ground Water Basin Hydrology Conference, 1995, Hydrogeology and Water Supply of Salinas
Ylailey, White Paper prepared for Monterey County Water Resources Agency

ibid
2 Durbin, T.J. Kappie, G.W. & Freckleton, i.R. (1978) Two-Dimensional and Three-Dimensional Digita! Flow Models
for the Salinas Valley Ground Water Basin, California. pp. 78-113, United States
Geological Survey Water Resources Investigations Report 78-113..
= Monterey County Water Resources Agency, 2011, Lines of Equal Ground Water Elevation in the Pressure 180-
Foot, East Side Shallow, Forebay and Upper Valley Aquifers,
http://www.mcwra.co.monterey.ca.us/groundwater_elevation_contours/documents/GWLcontours%20Faii%2020
11%20Shallow.pdf
** MCWRA (Monterey County Water Resources Agency). (2011) 2010 Ground Water Summary Report,
http://www.mcwra.co.monterey.ca.us/Agency_data/GEMS_Reports/2010%20Summary%20Rep
ort.pdf
* e.g. Boyle, D., King, A., Kourakos, G., Lockhart, K., Mayzelle, M., Fogg, G.E. & Harter, T. (2012) Groundwater
Nitrate Cccurrence. Technical Report 4 in: Addressing Nitrate in California’s Drinking Water with a Focus on Tulare
Lake Basin and Salinas Valiey Groundwater. Report for the State Water Resources Control Board Report to the
Legislature. Center for Watershed Sciences, University of California, Davis
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There are four primary programs that have sampled groundwater to assess groundwater nitrate
contamination in the Salinas Valley as follows.

¢ Sampling of irrigation and monitoring wells by the MCWRA [152 wells sampled];

®  Public water systems are required to systematically test their well water and the results are
reported to Monterey County Heailth Department; '

¢ Monterrey County Health Department is responsible for sampling domestic water supply wells
that serve 2 or more residences;

® Groundwater Ambient Monitoring and Assessment (GAMA) studies conducted by the California
State Water Resources Control Board [84 wells considered, 39 within Salinas Valley] and USGS
[98 wells considered, 46 wells within Salinas Valley - 21 wells with NO3 data] sampled domestic
and public supply wells throughout the basin;

¢ Central Coast Ambient Monitoring Program — Groundwater Assessment and Protection (CCAMP-
GAP) Domestic Well Project for the Salinas and Pajaro valleys sampled domestic wells in
cooperation with the USGS [90 wells considered, 74 within Salinas Valley].

The MCWRA has used a network of wells to monitor groundwater conditions in'the Salinas Valley
Groundwater Basin since the 1940s. The network of wells provides the information needed to manage
and protect groundwater resources and sustain beneficial uses. The MCWRA monitors over 300 wells
for water quality. Most of the wells are used for irrigation, The MCWRA® reported nitrate
concentrations in several hundred wells sampled in 1993 and 2007. They reported that 25 % (1993) to
37 % (2007) had nitrate concentrations exceeding the MCL. Reported concentrations ranged from 1 to
over 500 mg/L nitrate. Among the subareas, the largest number of exceedances occurred in East Side
and Forebay subareas. Concentrations generally increased from 1993 to 2007,

The Monterey County Health Department mandates that any water supply system with two connections
of more must be tested annually. At the state level, systems with 15 or more connections {or serving
more than 25 people for more than 60 days out of the year) are required to be tested annually. These
data are stored In GeoTracker. GeoTracker is an online information system that provides access to
groundwater quality information. The GeoTracker data collected under the auspices of this and other
programs and projects are apparently not subject to the same levels of quality control as the data
collected and processed by the CCGC as is discussed in the Results and Discussion section. In specific
cases, we have attempted to rectify data that was obviously entered incorrectly. We also recognize that
there are suspicious outlier data for domestic supply wells in the GeoTracker database. In addition to
correcting data where we encountered obvious discrepancies, we calculated temporal averages for all
wells with multiple analytical results and for coincident points we used the maximum of the averages.
This process is discussed In greater detail in the Appendix.

Justin T. Kulongoski and Kenneth Belitz. 2005. Program Status and Understanding of Groundwater Quality In the
Monterey Bay and Salinas Valley Basins, 2005: California GAMA Priority Basin Project, US Geological Investigations
Report 2011 - 5058,

* Monterey County Water Resources Agency, 2010, Technical Memorandum — NITRATE Tasks 2.01, 2.02, 2.04-2b
EPA Grant XP-96995301 - Groundwater Sampling, Reporting and Storage, Groundwater Sampling Data, QA/QC,
Data Reduction and Representation
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As part of the Groundwater Ambient Monitoring and Assessment (GAMA) Program, Kulongoski and
Belitz"” analyzed groundwater nitrate data for public supply wells throughout the Salinas Valley. About
23,000 individual analytical results were included in their assessment of groundwater quality for the
Monterey/Salinas study unit. They identified over a dozen wells where nitrate concentrations were
over the MCL. They used a non-parametric statistical analysis to examine the relationship between
nitrate and potential explanatory factors including land use, well construction, groundwater age, and
geochemical condition. They reported that nitrate concentrations over the MCL were generally
associated with shallow wells (less than 350 feet) and groundwater that was either of mixed pre-modem
and modern or modern age™®. Additionally, the State Water Board sam pled 38 domestic wells within the
Salinas Valley and Pajaro Valley as part of the GAMA Program Domestic Well Project’®. Nine wells had
detections greater than the MCL, 7 of which occurred in Salinas Valley. Additionally, stable water
isotopes, nitrogen isotopes, and boron isotopes were collected at each well site. The wells which exceed
the MCL had overlapping ranges on nitrate isotopic concentrations and therefore nitrate sources could
not be distinguished from nitrogen isotopes alone.

Most recently, Boyle and others™ assessed nitrate concentrations in the Salinas Valley. They reported
that the majority of the public supply wells in the Salinas Valley have concentrations below the MCL. A
key reason for this is likely due to regulation by the Monterey County Health Department of water-
supply wells with 2 or more connections. When the MCL of a particular contaminant is exceeded, wells
are often abandoned, or use is discontinued and there is no further sampling. This can remove
potentially high nitrate samples from the record, maintaining the biased statistic that the majority of
wells sampled are below the MCL. They also reported that the higher average nitrate concentrations
were located in wells in the northeastern, central, and southern portions of the Salinas Valley.

*7 Justin T. Kulongoski and Kenneth Belitz. 2005. Program Statusand Understanding of Groundwater Quality in
the Monterey Bay and Salinas Valley Basins, 2005: California GAMA Priority Basin Project, US Geological Survey
Scientific Investigations Report 2011 — 5058,

¥ Modern water recharged during or after the 1950s. |

*® california Water Boards {2011) State Water Board GAMA Program Domestic Well Project Monterey County
Focus Area.

= Boyle, D., King, A., Kourakos, G., Lockhart, K., Mayzelle, M., Fogg, G.E. & Harter, T. (2012) Groundwater Nitrate
Occurrence. Technical Report 4 in: Addressing Nitrate in California’s Drinking Water with a Focus on Tulare Lake
Basin and Salinas Valley Groundwater. Report for the State Water Resources Control Board Report to the
Legislature. Center for Watershed Sciences, University of California, Davis.
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Methods and Data Sources

Sampling of CCGC Member Wells

Within the Salinas Valiey, the most recentiy collected groundwater nitrate data was obtained from 221
domestic wells on L&G properties sampled by HydroFocus and Michael L. Johnson, LLC personnel from
October 2013 through August 2014. One-hundred and sixty-six {166) domestic well samples from
October 2013 through March 2014 were considered for the Tech Memo submitted on April 30, 2014,
Fifty five {(55) domestic well samples were collected from April 2014 through August 2014. The results of
this sampling are included in this Tech Memo. These wells were not included in the original Tech Memo
because we were waiting on CCGC member responses to access and sample the wells.

Upon arrival at the well and using electronic sounders accurate to the nearest 0.01 feet, field personnel
measured the depth to groundwater in the well (if there was access), relative to the top {the highest
point) of the well casing. The measuring point location and depth to groundwater were recorded on the
field sheet.

Field parameters {pH, water temperature, specific conductance, oxidation-reduction potential (ORP) and
dissolved oxygen (DO)} were measured at each well using a Yellow Springs Instruments Multimeter.
Meters were calibrated for all parameters at least 2 times per day, once in the morning prior to
beginning sampling and once in the afternoon. At each well, field parameters were measured upon
arrival. If the preliminarily-measured field-parameter values were more than 20% outside of the range
of calibration value, the meter was recalibrated. Meters were calibrated with standards close to or that
bracketed the values for the well sample and standards were maintained at temperatures {in water
baths) close to the temperature of the well water. The meter was checked with zero DO solution at first
site of the day, or more frequently if needed. The pH probe was calibrated using buffers bracketing the
preliminary sample result. Oxidation-reduction potential (ORP) was calibrated using Zobell solution®,
Personnel recorded calibration data on field sheets. After calibration, tubing was connected to the well
outlet and directed the well discharge to a ftow-through chamber. As well water was pumped from the
well, field parameters were recorded approximately every 3 minutes,

To the extent possible, purging of the well occurred prior to sample collection in order to remove
stagnant water from within the well casing and ensure that a representative sample was obtained.
Stabilization of the field parameters was used as an indication that the sample water was representative
of groundwater. Stability was defined as £ 0.1 for pH, £ 3% for conductivity, + 10 mV for ORP and £ 10%
for DO for at least two consecutive readings Sampling began as soon as possible after parameter
stabilization.

field personnel collected all samples using the pumps in the domestic wells. The sample was collected
as close to the well head as possible. In most cases, the sample was collected through plastic tubing
connected to a spigot at or near the well head. Inrare cases, the sample was collected from an indoor
or outdoor faucet. Well water flowed into a flow-through chamber and into.a collection bucket for
measuring volume of flow per unit time. Samples analyzed for dissolved constituents (including nitrate)
were filtered in the field using 0.45-um capsule filters certified to meet EPA standards for trace metal
analysis. Sample bottles and sampling equipment were rinsed thoroughly three times with the water to

2 Nordstrom, D.K., 1877, Thermochemical redox eguilibria of ZoBell's solution, Geochimica e Cosmochimica Acta,
41:1835-1841
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be sampled prior to sample collection. Bottles pretreated with preservatives were not rinsed prior to
sample collection. Samples collected for metals were preserved with nitric acid in the field. Test strips
were used to verify that the pH was less than 2 in preserved samples.

Field personnel collected ten percent of the total samples for quality assurance purposes {duplicate and
field blank samples). Field duplicate samples were collected and processed in the field and analyzed to
evaluate the heterogeneity of the matrices. The duplicate samples were submitted to the laboratory as
semi blind samples. Field blank samples were processed in the field identically as the other samples
using deionized water as sample water. The blank samples were submitted to the laboratory as semi
blind samples. Appendix C provides the quality assurance results.

All samples collected for the MRP constituents were placed immediately on ice and transported to
Monterey Bay Analytical Services on the day of collection. Before leaving the field to deliver samples,
sampling personnel checked the ice level to ensure the temperature of the ice chest would remain
around 6° C, and added ice if necessary. Chain of Custody form(s) were completed for each sampling
day.

At selected wells, samples were collected for determination of tritium, noble gases, and
chlorofluorocarbons for determination of the recharge age. These constituents were collected after well
purging and collection of the MRP constituents. Prior to collecting the tritium sample, sampling
personnel removed any wristwatches. The unfiltered samples were collected by inserting the plastic
tubing connected to the well connection into the tritium bottle. The tubing was inserted about 1/3 of
the way into the bottle and was slowly removed as the bottle was filled.

Noble gases samples were collected in copper tubes. Prior to sample collection, copper tubes were
placed on backing plates with two clamps, one on each end. Plastic tubing leading from the well hook up
was attached to one tube end, and blank plastic tubing was attached to the other tube end. As water
flowed through the tube, the line was inspected for any air bubbles. The copper tube was continuously
tapped to ensure bubbles were not trapped inside. When there was certainty that no bubbles were
present, the upper clamp was sealed followed by the lower clamp. Copper tubes were stored at room
temperature and shipped to Lawrence Livermore National Laboratory under standard Chain of Custody
procedures.

Chlorofluorocarbons {CFCs) were collected in laboratory provided glass bottles with aluminum foil lined
caps. At each site, three samples were collected. Using Viton tubing leading into a bucket, three bottles
and three caps were completely submerged in sample water. Each bottle was individually filled from the
Viton tubing until it overflowed under water. Once submerged and filled, a cap was chosen, completely
submerged, and tapped underwater to ensure no air bubbles were trapped. The Viton tubing was
removed from the sample bottle and the cap was tightly screwed on under water. The bottle was
removed and checked for any visible bubbles. If bubbles were present, the sampled process was
repeated with a new cap. If no bubbles were present, electrical tape was used to secure the cap in a
clockwise direction.

Analytical Miethods

Nitrate
Nitrate samples were analyzed by Monterey Bay Analytical Services using EPA method 300.0.
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Major lons and Total Dissolved Solids

All major jons and total dissolved solids were analyzed by Monterey Bay Analytical Services. Caicium,
magnesium, potassium, and sodium were analyzed by EPA method 200.7. Chloride and suifate were
analyzed by EPA method 300.0. Total dissolved solids were analyzed by EPA approved Standard
Methods 2540C.

Tritium and Noble Gases

Water samples are chilled, heated, and chilled in cycles in which the headspace gases are pumped away.
After five cycles, almost all the *He is removed. The sample then sits for 10 days, allowing the *He from
tritium decay to accumulate. The gas is then analyzed using a mass spectrometer. Tritium and its
daughter helium-3 allow for calculation of the initial tritium present at recharge, and therefore
groundwater age can be calculated by equation 2.

Groundwater Recharge Age (yrs) = —17.8+[n (1 + 3—’;%5‘—‘-) (2

The tritium-helium age date provides a mean age for water that contains tritium {post-1955 water}. In
wells containing pre-modern water (pre-1955), an estimate of groundwater age comes from heljium
amounts due to radioactive decay of uranium and thorium.

In the laboratory, samples are released from the copper tubes, tubes are heated, and then the water is
frozen effectively trapping the dissolved gases in the headspace. Dissolved gases are measured by either

mass spectrometer or a high-sensitivity capacitive manometer. The measured amounts of Ne, Ar, Kr,
and Xe are used to determine the He present in the sampte.

Chlorofiuorocarbons

Selected groundwater samples were analyzed for CFC’s using a purge-and-trap gas chromatography
procedure with an electron capture detector (see
http://water.usgs.gov/lab/chlorofluorocarbons/lab/analytical procedures/) by the Tritium Laboratory at
the University of Miami Rosenthiel of Marine and Atmospheric Science.

Other Sources of Nitrate Data

Using GeoTracker GAMA®, we downloaded all data for the Salinas Valley. The GeoTracker GAMA
database includes data from the California Department of Public Health, GAMA —~ SWRCB data colfection
efforts and Regulated Sites. We also downloaded data from the USGS National Water Information
System®® for wells in the Salinas Valley which contain samples analyzed for nitrate. We also extracted
data from the GAMA special study carried out by Lawrence Livermore National Laboratory®. The
Central Coast Regional Board provided two sets of nitrate data; data uploaded as part of the individual
well sampling (eNOI} process belonging to by L&Gs enrolled in the Irrigated Lands Regulatory Program
and data collected by the USGS as part of the Regional Water Quality Control Board Central Coast
Ambient Monitoring Program - Groundwater Assessment and Protection {CCAMP-GAP) Domestic Well

2 http://geotracker. waterboards.ca.gov/gama/, accessed 2/6/2014

* http://waterdata.uses gov/nwis, accessed 4/4/2013

* Moran JE, Esser BK, Hillegonds D, Holtz M, Roberts SK, Singleton MJ, Visser A, 2011, California GAMA Speciai
Study, Nitrate Fate and Transport in the Salinas Valley. Finai Report for the California State Water Resources
Control Board. GAMA Special Studies Task 10.5: Surface water-groundwater interaction and nitrate in Central
Coast streams. LLNL-TR-484186.
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Project for the Salinas and Pajaro Valleys. The MCWRA provided a Technical Memorandum? that
contained historical nitrate values for monitoring wells.

Mapping of Nitrate Concentrations in Groundwater

We used the theory of regionalized variables, or geostatistics, to create maps of groundwater nitrate
concentrations in the Salinas Valley. The mapping was performed using SURFER and ArcGIS
Geostatistical Analyst software. The theory of regionalized variables relies on the assumption that data
collected in geographic areas is randomly distributed®. Kriging, the process of interpolation from
measured values of some variable z measured at N locations relies on the determination of the spatial
covariance or semivariogram of the variable at points x,. The semivariance (y) is defined as:

variance[z(x)—z(x;)]

y(h) = : 3)

where:
h is the lag or average distance between data points and
z{x} is the groundwater nitrate concentration

We therefore calculated the semivariogram to estimate the spatial covariance in the area of nitrate
concentrations. We then interpolated with kriging which uses a linear combination of weighting factors
and measured values of z{x;} that minimizes the estimation variance. We kriged subareas separately
{except the East Side, Langley, and Pressure subareas) and then combined the subarea maps into one
map.

The objective of kriging for this study was to characterize the spatiat distribution of the nitrate
concentrations in the Safinas Valley and provide a conservative estimate of where groundwater nitrate
concentrations are likely to be above the MCL. This is different from the original objective of kriging
which is to quantitatively assess amounts of exploitable elements for mining. Because of the high
spatial variability and non-Gaussian nature of the distribution we transformed the concentrations to
logarithms of the concentrations and used SURFER to calculate the semivariogram. Kriging was carried
out using exact well locations, where available. SURFER generates a grid of estimated values. We
specified a 10 meter cell size for development of maps showing the distribution of groundwater nitrate
concentrations.

We also used indicator kriging within ArcGIS Geostatistical Analyst to develop maps that display the
probability that concentrations in wells will exceed one-half of the MCL, 80 % of the MCL, the MCL and
twice the MCL. For indicator kriging, the data are transformed into either zeroes or ones depending on
whether they are above or below a specified threshold. The transformed data values are used as input
to ordinary kriging and the indicator kriging predication at a location is in interpreted as the probability
that the threshold is exceeded?’. Indicator kriging does not provide any information on how far above

# Monterey County Water Resources Agency, Technical Memorandum — NITRATE Tasks 2.01, 2.02, 2.04.2b EPA
Grant XP-96935301 — Ground Water Sampling, Reporting, and Storage, Ground Water Sampling, Data QA/QC, Data
Reduction and Representation. To EPA Region IX, fuly 30, 2010,

* David, M. 1977. Geostatistical ore reserve. New York (NY): Elsevier Scientific

Journel, A.G. and Ch. J. Huijbregts. 1978. Mining Geostatistics. San Diego {CA}: Academic Press Harcourt Brace &
Company, Publishers.

Matheron, G. 1963, Principles of Geostatistics. Economic Geology 58: 1246-1266.

% Konstantin Krivoruchko, 2011, Spatial Statistical Data Analysis for GIS Users, ESRi Press, 928 pp.
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or below the threshold the values are might be, only the probability that they are above or below the
threshold.

Mapping Assumptions

We assumed that water-guality data collected from 2000 to 2014 are most representative for the area
at this time. Using this time frame, we attempted to insure that we effectively captured the distribution
of nitrate concentrations and delineated where groundwater for drinking water is likely to be over the
MCL. As discussed above and as indicated by the data in the Appendix, when drinking water supply
wells are determined to contain nitrate concentrations above the MCL, use and sampling can be
discontinued. Thus we used the 13 year time period for data gathering in attempt to capture welis
where sampling may have been discontinued. Where there was more than one value for samples
collected at different times from a well within this time frame, we used the maximum of all values.

Data from supply wells downloaded from GeoTracker have obfuscated coordinates®, which creates a
dataset where multiple wells may plot at the same location. There are several limitations of the
obfuscated and clustered data from GeoTracker. The obfuscated well locations are sometimes not
accurate. Moreover, clustered data limited our ability to fully map areas where there is likely
impairment of groundwater guality due to high nitrate. To provide a conservative map of where
groundwater is likely over the MCL, for input to our mapping process, we used the maximum of all
concentrations at each of these “coincident” points for map creation. There were 332 coincident points.

Analytical data downloaded from GeoTracker is reported as either nitrate or nitrate as nitrogen, We
generally assumed that this designation is correct. However, we identified instances where this
designation was incorrectly assigned. We identified seven wells in which we successfully matched
GAMA and the L&G’s eNOI data for identical wells where the eNOI concentrations was reported as
nitrate and GAMA reported NO; as N. This classification error can result in a large difference in data
used for contouring since values differ by greater than 4 times. We therefore assumed that the eNOI
data classification was correct since analyses and values are uploaded directly from the laboratory. We
were able to match data for samples collected by the L&G and the CCGC for one well, Qur {CCGC) values
agreed with values (for the same well} reported in the eNOI, giving credibility to the assumption that the
eNOI uses the correct nitrate classification. We corrected the GAMA nitrate values for these seven wells
based on the eNOI data. We also compared data from monitoring wells in reports referenced in
GeoTracker with values in the GeoTracker database and found discrepancies which we also corrected in
our database.

The CCAMP-GAP project samples were obtained from household faucets. Where applicable, we
matched the GAP sites to USGS — NWIS sites. Where there were comparison samples, all nitrate
concentrations for tap samples agreed well with concentrations obtained at the well head.,

Consistent with the discussion in the Hydrogeologic Context section and the objectives of characterizing
the domestic water supply and shallow groundwater and reasonably delineating areas where
concentrations are likely to be over the MCL, we assumed that the shallow aquifer used for domestic
drinking water supply generally extends to a maximum depth of 400 feet, and therefore any wells with
known depths greater than 400 feet were removed from the dataset for mapping. For mapping
purposes, we also eliminated irrigation wells and domestic/irrigation wells® with unknown depths as

* These locations are accurate to within 1 square mile of the actual Jocation.
 These are wells that were originally installed as irrigation wells and then converted to use for domestic supply.
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these wells are generally deeper than 400 feet. However, we recognize that that there are many
shallow irrigation and irrigation/domestic wells throughout the Salinas Valley. Finally, we assumed that
wells with unknown depths having uses of Domestic, Public Supply, Observation, or unknown were all
less than 400 feet deep.

We recognize that the definition of shallow varies from within 400 feet in the northern Valley to within
250 feet in the Upper Valley as is described in the Hydrogeologic Context section. For this analysis we
considered the depth interval that supplies drinking water as the primary concern for mapping. As
indicated by the well completion reports gathered and analyzed for the Salinas Valley and described
below, the large majority of domestic wells are screened within 400 feet. Therefore in the interest of
striking a balance between characterizing the shallow aquifer and including as many domestic wells as
possible, we used the 400-ft depth for the entire Salinas Valley Groundwater Basin.

For creation of maps where CCGC domestic well locations are shown, we obfuscated locations as
follows. For each pair of well-location coordinates, the value of the location coordinate was altered
using a random-number generation algorithm in Microsoft Excel. The coordinates were randomly
altered in both the east-west and north-south directions to place the well location somewhere within
0.5 miles of the actual location. This resulted in plotting of the well location within a 1-square mile block
centered over the actual well location. In some cases the obfuscated well location plotted some
distance from the L&G parcei.

To create maps of nitrate concentrations that take the estimation deviation into account, we calculated
the lower bound of the 66% and 95% confidence intervals from the standard deviation maps. The 66%
confidence interval is calculated as the estimated nitrate concentration minus the standard deviation
and the 95% confidence interval is calculated as the estimated nitrate concentration minus two
standard deviations.

Well Construction Information

In an attempt to learn about domestic well construction, we obtained all available weil completion
reports from DWR for the Salinas Valley Groundwater Basin. From these reports, we identified over
1,552 reports that designated wells as domestic use and extracted well construction information. Of
these, 1,517 reports provided well depth information and 1,429 reports provided bottom of screen
information for the Salinas Valley. We also obtained 75 well completion reports designated as public
supply wells for the entire Salinas Valley. We summarized the data for well depth by township.

Results and Discussion

Figure 1 shows the locations of wells and sources of data used in our analysis of the distribution of
groundwater nitrate concentrations in the Salinas Valley. Data sources included GAMA, Lawrence
Livermore National Laboratory, MCWRA, Monterey County Health Department, USGS, the Central Coast
Regional Water Quality Control Board and samples collected under the auspices of the CCGC
groundwater program. The total number of wells used for mapping the distribution of nitrate
concentrations equaled 939. In the Salinas Valley, the total area of the member parcels equals 120,785
acres. Member parcels are present throughout most of the valley. However, the density of member
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parcels is lower in the Langley Subarea, the northern Pressure Subarea, and the southern Upper Valley
Subarea (Figure 5)°.

Well Construction

The results of our analysis of well-completion information contained in DWR well completion reports
show that the large majority of the domestic wells have depths within 400 feet of land surface; by
subarea— 82 % in the Langiey Subarea, 76 % in the Pressure Subarea, 70 % in the East Side subarea, 80
% in the Forebay Subarea, and 92 % in the Upper Valley Subarea. We focused this study on wells that
were designated shallower than 400 feet. Domestic well total depth and depth to screen bottom
statistics by subarea are summarized in Table 1.

* The locations of CCGC member wells were obfuscated to protect member privacy. The {ocations of CCGC
member wells shown on Figure 5 were randomly adjusted up to 0.5 miles in both the east-west and north-south
directions. The wells are plotted withina 1 mi” block centered over the actual well tocation. Therefore, the wells
may not be shown on the member parcels on which they are actually located.

24



38400 =

AW 200N =

360N -

H

|21'4Ju'u-w 12|'2I0'DW 1211w
1
\ Only wells used for nitrale mapping are shown. Excluded weils
89 s il include wells with known well depth greater than 400 feet or
well use that is either irrigation or domesticfimigation with
unknown weli depth.
I~ I;A"‘w,
LANGLEY AREA i
A 5
*
&
¥, :
R
£ i o8 B 1 B o4 K& E
ABIEAN RANGE )
2 4. FPALDCHE besgsoown

CORRAL DE

TIERRAAREA

e
R

.

PRESSURE SUBAREA

EA ST SIDE suBAREA T

EXPLANATION

Weils with NOJ Data

Source
s CCGC

& Other Wels

m Groundwater Bagin

CCEC Member Poreals

0

Lhis jig

18
1

LA Mnuntagn
. A@ Fdountam
Sl WL
By Maagwn

]

Lyl g
o

i;h'.j11

"

=36 200N

= 38"00N

57

The locations of CCGC member wells were randomty adjusted | <]
;;up 1o 0.5 miles in both the east-west and north-south directions §
to protect member privacy. The wells are ploted within a 1 mi

o
| Y O 1O 1
lfiles

block centered over the actual well location:

Sources. Esn, DeLorme, USGSTNPS, Sources: Esfl, USGS, NOAA

ki

L)
121400wW

1 ]
121°2007W 1217w

Figure 5. Locations of CCGC member parcels and wells used for analysis.

25



Table 1. Summary Statistics for Domestic Depth and Screen Bottom reported on well completion
reports by subarea

Langley Pressure East Side Forebay Upper Valley
Subarea Subarea Subarea Subarea Subarea
Well Depth =3 W 5o e v
Average ' 302 318 332 272 204
Median 300 295 300 200 153
Minimum 48 40 58.5 75 75
Maximum 720 1488 | 983 900 560
' Number of wells 481 577 | 320 103 36
| Screen Bottom ' :
| Average 295 309 329 260 194
Median 299 288 299 185 140
Minimum , a4 13 72 70 0
Maximum 700 1448 963 900 560 a
Number of wells 466 537 292 99 35
Percentage of wells
depths within 400 feet 81.5% 764 % 703 % 796 % 91.7 %
of land surface

Langley Subarea

in the Langley Subarea, the average depth to the bottom of the well screens from all domestic well
completion reports where this information was available is 295 feet. Seventy-three {73) well completion
reports (16 %) reported that the bottom of the well screen was greater than 400 feet. Therefore, for any
domestic well there is 84 % likelihood that the well screen intercepts water from less than 400 feet. The
average well depth was 302 feet. Eighty-nine {89) well completion reports (19 %) reported that the
bottom of the well was greater than 400 feet.

Pressure Subarea

In the Pressure Subarea, the average depth to the bottom of the well screens from all domestic well
completion reports where this information was available is 309 feet. One Hundred Fourteen (114) well
completion reports {21 %) stated that the bottom of the well screen was greater than 400 feet. For any
domestic well therefore, there is 79 % likelihood that the well screen intercepts water from less than
400 feet. The average well depth was 318 feet. One Hundred Thirty-Six (136) well completion reports
(24 %) reported that the bottom of the well was greater than 400 feet.

East Side Subarea

In the East Side subarea, the average depth to the bottom of the well screens from all domestic well
completion reports where this information was available is 328 feet. Eighty-three (83) well completion
reports (28 %) reported that the bottom of the well screen was greater than 400 feet. Therefore, for any
domestic well there is 72 % likelihood that the well screen intercepts water from less than 400 feet. The
average well depth was 332 feet. Ninety-five {95} well completion reports {30 %) reported that the
bottom of the well was greater than 400 feet,
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Forebay Subarea

In the Forebay Subarea, the average depth to the bottom of the weil screens from all domestic weli
completion reports where this information was available is 260 feet. Seventeen {17) well completion
reports (17 %) stated that the bottom of the well screen was greater than 400 feet. For any domestic
well therefore, there is 83 % likelihood that the well screen intercepts water from less than 400 feet. The
average well depth was 271 feet. Twenty-one (21) well completion reports {20 %) reported that the
bottom of the well was greater than 400 feet.

Upper Valley Subarea

In the Upper Valley Subarea, the average depth to the bottom of the well screens from all domestic well
completion reports where this information was available is 194 feet. Two (2) well completion reports (6
%) reported that the bottom of the well screen was greater than 400 feet. Therefore, for any domestic
well there is 94 % likelihood that the well screen intercepts water from less than 400 feet. The average
well depth was 204 feet. Three (3} well completion reports (8 %) reported that the bottom of the well
was greater than 400 feet.

Figure & shows the distribution of average domestic well depths by township for the Salinas Valley and
vicinity. Figure 6 shows that the average domestic well depth ranges from 109 to 386 feet. The average
well depth generally decreases from the lower Salinas Valley to the Upper Valley. For a subsample of
the 227 wells sampled on Coalition L&Gs' properties in the Salinas Valley, we were able to match well
completion reports or received well construction information from L&Gs. We were also able to obtain
well depths and screened interval data for nen-CCGC wells used in our analysis. In total, we obtained
well depth information for 195 wells. Figure 7 shows the distribution of well depths™. Well depths vary
substantially from 10 to 1,364 feet. Most wells (72 %) were shallower than 400 feet. Where well depth
and screened interval information was available, we excluded wells deeper than 400 feet for purposes
of developing maps of nitrate concentrations.

*! The locations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC
member wells shown on Figure 4 were randomly adjusted up to 0.5 mites in both the east-west and north-south
directions. The wells are plotted withina 1 mi’ block centered over the actual well location.

27



121°400°W
1

121‘2'0'0'“!

1200w
1

30N

380 4000H =

3200

339

108 - BOD
~

402
114 - 983

36" 0T =4

EXPLANATION

Tewnship
If Domestic Well Count = 1

Well Dapis
z$a Wl Count

If Domestic Well Count > 1
N
16 - wallCount

0 ] 10 15
T T T S T O W Y 0 Y O |
Miles

—

| SEASIDE
AREA

LANGLEY AREA

EABT SIDE
L

f=37"50N

b= 56740 0 H

= 36" 200N

1
121°400W

T
121" 200w

Figure b. Average and range of domestic well depths by township.

28



3T4F0™N =4

36' 200N =~

0T

124400
L S

‘\ZI'RIO’HW RYEw
i

Only wells with known well depths are shown.

Valsurs i
¥
NGLEY AREA Teay
=)
75 3 .
'k,;; 5
[ T A A & KRB E
683 &
ABILAN RAREE
; “ PANOUHE
0 EasTsiE EuBAresT it L
178 8a i
50 a‘i‘@}"‘” L . L Fnantaita ;
. 3 . fi Lt ]
w‘lw”mafén e ¥ - mﬁ#n;q én 2
Chuslar 3!5 ;”5‘ &pm %
60 Wéo 286 ol
58 4 0 T4y f400 i
: B\ ol e igrid
'CORRAL DE Bitja; oA ' b
‘ﬂ;n&%ﬁan I atiny & . ;
. PRESSURE SUBAREA. ~ jrg® a0 100 panrLaw KAler X
& ‘ ; 3, app SIS
i 10
s rsizmg;ﬂgﬁff : R o '
%2 X zﬁﬁhﬁ e
* 180,00 ‘(“g.}a‘) 1a0/ 3825
OIM o200 200
- '3?597?5- B70
. 3 0 )
i ¢ sl Tas:
" roREERY 5B ke 4 _
; ' et +
20 29
342 3
Nt
. B i

Ly

EXPLANATION
Wells with NO3 Data
Source
& CCeo
GAMA
LLNL
MCWRA
USGE-HWIS
Regional Bosrd « USGS GAP Study
Rugional Board - aNOI
Cj Groundtwater Bamn

® D8 o w

*

&
bi
Farl
gt %
(I
Ll

The tocations of CCGC member wells were randomly adjusted

to protect member privacy. The wells are plotted within a2 1 mi

|up to 0.5 miles in both the easl-west and north-south directions |.

— 38" 400N

F=36' 200N

=300 N

9 0 5 0 15 block centered over ihe actual well location.
T T T T T O O T | i
HMiles = b\l
L . . — ¥ ~Sources: Esn, DeLorme, uscE™hPs, Sources: Esh, USGS, NOAA
T
210w oW -

Figure 7. Distribution of known well depths.

29



Figure 8 shows the distribution of average public supply well depths by section for the Salinas Valley.
These well depths were extracted from available DWR well completion reports with the designation of
either Public Supply or Municipal well. Most public supply wells in the northern half of the Salinas Valley
are deeper than 400 feet; however there are some sections, especially toward the valley fringes that
have shallower well depths. Four sections in the lower half of the Salinas Valley have average public
supply wells less than 400 feet deep.

Well depth statistics in Table 2 shows that the average depth from these wells is generally deeper than
400 feet. Twenty-five percent of the wells were completed with 400 feet. However, very few well logs
{75} in the DWR database are classified as Public Supply compared with the extensive public supply wells
designated in GeoTracker GAMA. In Salinas Valley over 415 wells downloaded from GeoTracker are
listed as CDPH supply wells, 398 of which have nitrate data collected since the year 2000. Therefore, at
least 323 wells in the CDPH database are likely classified as other sources, probably domestic, on the
DWR well completion reports.  As discussed above, most domestic well depths are mostly shallower
than 400 feet. The CDPH well dataset includes any public water system that supplies water to either 15
service connections or 25 people at least 60 days of the year. These wells could be anything from a well
serving a campground, a rural school or an agricultural facility to sources that serve a large community®.
Therefore, Incorporating the CDPH supply well data into our dataset may introduce some deeper water
sources. However, assuming that most of the CDPH wells, as the DWR well completion report indicate,
were classifled as domestic when installed, it is likely that most of the CDPH wells are completed within
400 feet.

Table 2, Summary Statistics for Public Supply Wells - Well Depth and Screen Bottom reported on DWR
well compietion reports

; B Well Depth | Screen Botiom
Average 558 530
Median 575 543
Minimum 130 124
Maximum 1,500 1,080
Nurriber of wells | 75 74

# personal communication with Jan Sweigert, District Engineer of SWRCB Division of Drinking Water, 12/5/2014.
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Distribution of Groundwater Nitrate Concentrations and Associated Uncertainty

Results frorm 939 wells were used to map the distribution of groundwater nitrate {as NQOs)
concentrations. For wells with multiple sample dates from 2000 to 2014, we used the maximum nitrate
concentrations for each weil.

Summary statistics for average nitrate concentrations are shown in Table 3. The mean concentration
was 44.7 mg/L as NO;. The median was 15.0 mg/L as NOs. Values ranged from less than the detection
limit of 0.09 mg/L to 614 mg/L. Two hundred and forty wells {26 %) had time-averaged concentrations
over the MCL of 45 mg/L. Inthe five subareas, the mean nitrate concentration ranged from a low of
15.4 mg/L in the Langley Subarea to 86.9 mg/L in the Forebay Subarea. The percent of wells with
average nitrate concentrations exceeding the MCL ranged from 9 % in the Langley Subarea to 51 % in
the Forebay Subarea.

Table 3. Summary Statistics for Average Groundwater Nitrate Concentrations

Entire Salinas Langiey | Pressure | East Side | Forebay Upper
Vaile_y Subarea | Subarea Subarea Subarea Valley
= | 7 | T/ | = | Subarea
Mean 44.7 15.4 20.7 67.4 87.1 56.4
Median 15.0 7.42 6.48 258 46.5 15.0
Stagcand 2.56 1.18 2.30 8.86 7.17 8.77
Deviation
Minimum 0.09 0.16 0.1 0.16 0.4 0.09
Maximum 614 96.5 249 614 511 482
Number of wells 939 232 262 154 202 89
Number of wells
{percentage) with
average 240 (26%] 20 (9%) 32(12%) | 52{34%) | 104 (51%) | 32(36%)
concentrations
over the MCL )
Total Area {acres) 349,321 15,344 84,323 57,454 94,030 98,170
Percent of area
mapped as over 28% 0.6% 11% 54% 49% 10%
MCL

Table 4 shows the summary statistics for wells sampled on CCGC parcels. The mean concentration from
domestic wells was 100 mg/L and the median was 55.5 mg/L. Concentrations ranged from Jess than the
detection limit to 614 mg/L.
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Table 4. Summary Sta'tistics for Average Groundwater Nitrate Concentrations Sampled under the
CCGC

Domestic and Irrigation
Domestic/Irrigation
Mean 100 127
Median 54 15.5
Standard Deviation 8.21 113
Minimum ' 0.4 6
Maximum 614 : 690
Number of wells 221 6
umber of wells (percentage) with | : '
cNonce:trations O\f':r the Mgl_) ’ - 12155%) 117 %)

Two hundred and twenty one (221} domestic source wells were sampled by the CCGC in the Salinas
Valley. From the 1,517 DWR well completion reports with well depth information in Salinas Valley,
1,173 have well depths less than 400 feet. These data indicate that the CCGC sampled about 15 % of
domestic wells for which DWR well completion reports exist in the Salinas Valley. A total of 341 known
domestic wells were used in our analysis which would indicate a representation of 22% of domestic
wells for which DWR well completion reports exist in the Salinas Valley. It is uncertain how many of
these wells remain in operation. Figure 9 shows the known domestic well locations based on the wells
sampled by the CCGC and data obtained from other sources and sections with DWR domestic well
completion reports. Figure 9 indicates that the domestic well data used for this report adequately
represents the areas where, based on DWR well completion reports, where domestic wells have been
installed.
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Boxplots (Figure 10) show the range and median of time-averaged groundwater nitrate concentrations
for the five subareas. In the Pressure Subarea, groundwater nitrate concentrations are generally below
the MCL but there are some wells with concentrations that exceed the MCL ranging up to several
hundred mg/L. Similarly in the Langley, the majority of the values fall below the MCL but a number of
wells had concentrations exceeding the MCL, ranging up to 100 mg/L. The median nitrate
concentrations from the East Side subarea falls below the MCL, however there is very large variability in
the nitrate concentrations. Some outlier wells contain nitrate concentrations exceeding 600 mg/L. In the
Forebay and Upper Valley subareas, relatively larger percentages of values exceeded the MCL and
concentrations range up to 100 mg/L or greater, however the median nitrate concentration from hoth
these subareas falls below the MCL.

Figures 11a through 11e show hoxplots of nitrate concentrations by depth for the Langley Subarea,
Pressure Subarea, East Side subarea, Forebay Subarea, and Upper Valley Subarea. In the Langley
Subarea, nitrate concentrations are generally less than the MCL. Only one point, from a depth interval
of 251-300 feet, exceeded the MCL. In the East Side subarea, median nitrate concentrations above the
MCL were ohserved in depth ranges 151-200, 401-450, and 451-500. In the Pressure Subarea, median
nitrate concentrations exceed the MCL in the shallow depths from 0 to 100 feet. The median nitrate
concentrations from greater depths are all less than the MCL; however there are sample points that
exceed the MCL at most depth intervals. Inthe Forebay Subarea, median nitrate concentrations
exceeded the MCLin depth ranges from 101 to 350 feet. In the Upper Valley Subarea, nitrate
concentrations exceeded the MCL at depths shallower than 200 feet. The six sample points greater than
200 feet are all well below the MCL. For the entire Salinas Valley, wells greater than 400 feet deep
generally have lower nitrate concentrations
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Figure 11. Boxplots showing medians and ranges for average nitrate concentrations for the Langley
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represents the median, Vertical lines represent the range of 90 % of the data, Asterisks represent
concentrations beyond the range of 90 % of the data. The numbers in parentheses provide the well
count.
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Figure 11 (continued). Boxplots showing medians and ranges for average nitrate concentrations for
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grey rectangie represents the inner quartile range of the data. The horizontal line in the rectangle
represents the median. Vertical lines represent the range of 80 % of the data. Asterisks represent
concentrations beyond the range of 90 % of the data. The numbers in parentheses provide the well
count,
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Figure 11 (continued). Boxplots showing medians and ranges for average nitrate concentrations for
the Langley (a), East Side (b), Pressure (c), Forebay (d), and Upper Valley (&) subbasins by depth. The
grey rectangle represents the inner quartile range of the data. The horizontal line in the rectangle
represents the median. Vertical lines represent the range of 90 % of the data. Asterisks represent
concentrations beyond the range of 90 % of the data. The numbers in parentheses provide the weli
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Resuits from 939 wells were used to determine the areal distribution of groundwater nitrate {as NO,)
concentrations. Figure 12 shows areal distribution of groundwater nitrate concentrations and the
kriging results in the Salinas Valley™. In Appendix A, we provide a modified version of Figure 12 with
posted values for the wells or well clusters.

Mapped groundwater nitrate concentrations in the Pressure Subarea are generally less than one-half of
the MCL due to widespread distribution of a large number of low nitrate concentrations. Exceptions
include areas of concentrations over the MCL southwest and southeast of Chualar and northwest and
west of Gonzales. Inthe Langley Subarea, mapped groundwater nitrate concentrations are generaily
less than one-half of the MCL. Exceptions include small areas in the northern parts of the subarea.

* The focations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC
member wells shown on Figure 4 were randomly adjusted up to 0.5 miles in both the east-west and north-south
directions. The wells are plotted within a 1 mi” block centered over the actual well location. The actual locations
were used when kriging the nitrate concentration surface.
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In contrast, there are large areas in the Fast Side subarea where groundwater nitrate concentrations are
mapped as greater than the MCL. These include the area north of Salinas where concentrations as high
as 189 mg/L were observed and areas east and southeast of Salinas and east, northeast, and southeast
of Chualar and Gonzales where concentrations were measured as high as several hundred mg/L.

Forty-nine percent (49%) of the area within of the Forebay Subarea is mapped as having concentrations
of nitrate in groundwater greater than the MCL. The large area mapped as greater than the MCL is
influenced by the preponderance of high values spatially distributed throughout the subarea. For
example, in the area northwest of Soledad (Figure 12}, the majority of the wells have concentrations
that are over the MCL. Similarly, large numbers of values close to or over the MCL have a dominant
influence on the extent of red areas from Soledad to Greenfield and south of Greenfield.

In the Upper Valley Subarea there are a relatively small number of sample points. The spatial
distribution of high nitrate values results in clustered areas where concentrations were over the MCL
near King City and along the eastern boundary both north and south of San Ardo.

Figure 13 shows the distribution of the standard deviation of the estimated nitrate concentrations®.
The distribution of standard deviation is proportional to the number of points and spatial variability of
the nitrate concentrations. The large number of points corresponding to low concentrations of points in
the Forebay Subarea (lighter pink areas) result in low standard deviation values and higher certainty .
relative to the East Side subareas where there are fewer points and greater variability in concentrations.
Also, standard deviation values increase towards the southern valley due fewer points and increasing
spatial variability. The combination of data paucity and large spatial varlability in concentrations above
the MCL in the northwestern Pressure, East Side and Upper Valley subareas results in high standard
deviation values up to 10 mg/L. Most of the area of high standard deviation in the Upper Valley Subarea
corresponds with nitrate concentrations lower than half the MCL {Figure 12).

The density of wells associated with the distribution of standard deviation varies by subarea. Areason
the map where the standard deviation values are less than 5.0 mg/L correspond to areas where there _
are wells. Areas without wells correspond to standard deviation values greater than 5.0 mg/L. In the
Pressure and Eastside subareas, the spatial density of wells where the standard deviation was less than
5 was 1 well per 25 acres. In the Forebay and Upper Valley subareas, the density was 1 well per 65 and
14 acres, respectively.

Figures 14 and 15 show the locations of CCGC member parcels overlain on the mapped areas of varying
concentration ranges and standard deviation values shown in Figure 12. Member parcels are generally
evenly distributed throughout the Salinas Valley and overlay all concentration ranges (Figure 14).
However, the density of parcels in the northern Pressure Subarea and Largley Subarea is low. Member
parcels are also relatively sparse in the Upper Valley Subarea

There are six remaining domestic wells located on L&G parcels in which the leasee does not have access
to the well, and therefore could not be sampled by the CCGC. These wells are owned by the land

* The locations of CCGC member wells were obfuscated to protect member privacy. The locations of CCGC
member wells shown on Figure 4 were randomly adjusted up to 0.5 miles in both the east-west and north-south
directions. The wells are plotted withina 1 mi° block centered over the actual well location. The actual locations
were used when genéerating the standard error surface.

43



owners who are not members of the CCGC and did not allow the CCGC to sample thelr wells. The parcels
on which these wells reside are in areas with at least 4 other sample points within 1 mi%,
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Figures 16 through 19 show the probakility of exceeding different nitrate concentrations based on the
indicator kriging results. Figure 16 shows that in much of the East Side and Forebay subareas there is a
60 — 70 % probabllity of exceeding half the MCL (22.5 mg/L). Most of the remaining area in Valley is
mapped as having a probability of over 40-50%. Figure 17 shows that in much of the southern East Side
subarea and most of the Forebay Subarea there is 60 — 70% probability of groundwater nitrate
concentrations exceeding 80% of the MCL (36 mg/L). For most of the remainder of the Valley, the
estimated probability is 40 — 50%. Figure 18 shows that from the area east of Chualar down through
Greenfield have a 50 — 60% probability of exceeding the MCL (45 mg/L). The estimated probability for
the remainder of the Valley is generally greater than 30%. Finally, Figure 19 shows that concentrated
areas near Chualar, Gonzales, and Greenfield have high probability of exceeding double the MCL {90

mg/L).
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Figure 20 shows the distribution of concentrations accounting for the standard deviation of the
estimated nitrate concentrations shown in Figure 12, The map of standard deviations of the estimated
concentrations {Figure 13} shows that the standard deviations are less in the Forebay Subarea than they
are in the Pressure, Langley, East Side, and Upper Valley subareas. Therefore, the differences in
concentrations between those shown in Figure 12 and those shown in Figure 20 are less in the Forebay
Subarea than in the other subareas. At the 66% confidence level, the area estimated to have a
concentration ahove the MCL is slightly smaller than shown in Figure 12 {Figure 21). In the East Side
subarea this is most noticeable in the area northeast of Satinas and east of Gonzalez. In the Pressure
Subarea this is most noticeable northwest of Chualar. In the Forebay Subarea this is most noticeable
west of Greenfield and in the Upper Valley Subarea it is most noticeable in the areas near King City and
San Ardo {Figure 21). In all subareas, the areas mapped as having concentrations less than 22.5 mg/Lis
greater at the 66% confidence level than shown in Figure 12.

At the 95% confidence level, the effect is more pronouhced. The areas shown to have a concentration
above the MCL are even smaller and the areas shown to have a concentration less than 22.5 mg/L are
even larger. In the East Side Subarea, the northern half of the Forebay Subarea, and isolated areas near
King City and San Ardo in the Upper Valley Subarea much of the area is show as having an estimated
concentration greater than 36 mg/L in Figure 12, but area shown as greater than 36 mg/L in these areas
is less at the 95% confidence level,

Figure 21 shows the comparison of Figure 12 with Figure 20 for the area mapped as exceeding the MCL.
Specifically, hatched areas represent the area exceeding the MCLin Figure 12 in Figure 21. At the 66%
confidence level (Figure 21a) the hatched area generally matches the orange and red areas delineating
those areas where concentrations are mapped as greater than the MCL. There are small differences
north of Salinas and south and southwest of Chualar and north of Gonzales, Within the Forebay
Subarea, the match is almost identical. There a small discrepancies in the Upper Valley Subarea. At the
95% confidence level, the differences are more pronounced in the Eastside and Pressure subareas as
indicated by the yellow areas. In the Pressure area there are small differences in the northern part of
the Subarea and near Soledad. There are also differences in the Upper Valley Subarea around the
orange and red areas.
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Appendix A presents a comparison of GeoTracker results and the distribution of nitrate concentrations
shown in Figure 12. For most of the valley, the comparison indicates good agreement between the two
maps. All subareas contain few discrepant points. There are two primary reasons why the
concentrations reported on the GeoTracker sites may appear to disagree with the estimated nitrate
concentrations at some locations. At some sites, the GeoTracker concentrations do agree with the
estimated concentrations, but at the scale at which the maps are drawn, the agreement between the
GeoTracker concentrations and the estimated concentrations is not visible. At other GeoTracker sites,
the disagreement is due to the obfuscation and clustering of well locations that occurs when viewing the
sites on GeoTracker. We identified the locations (Figure A2} where there is apparent disagreement
between high reported GeoTracker concentrations and the estimated concentrations. Of the 52 points
delineated by GeoTracker as being over the MCL, 43 are consistent with our estimated contours, 4 are
discrepant due to obfuscation and clustering, and 4 wells were excluded from our dataset due to very
high concentrations from a localized contamination site or data collected prior to the year 2000. Finally,
in the Langley subarea one GeoTracker site has a maximum nitrate concentration of 45 mg/L and our
estimated nitrate concentration is 44.6 mg/L.

Factors Affecting the Distribution of Nitrate Concentrations

We used determination of major ions, nitrate and groundwater age dating to understand factors and
processes affecting groundwater nitrate concentrations.

Major lons and Piper Diagrams

We used Piper diagrams™ to interpret factors and processes affecting groundwater nitrate
concentrations. Piperdiagrams provide a graphic way of viewing the relative concentrations of major
ions in groundwater {calcium, magnesium, sodium, potassium, chloride, sulfate, bicarbonate and
tarbonate). Figures 23 to 26 show the Piper diagrams for the samples collected by the CCGC in the
Salinas Valley for the four sub-basins.

Boyle and others™ hypothesized that variation in major-ion chemistry in Salinas Valley groundwater
result from geochemical processes occurring along groundwater flow paths. Specifically, relatively high
concentrations of calcium and magnesium are associated with more recently recharged water. Calcium
and magnesium can move from groundwater to clays and displace sodium which tends to increase in
concentration as groundwater moves along its flow path. Additionally, groundwater tends to
continuously dissolve carbonate minerals found naturally in geological materials as it travels through the
subsurface which results in higher concentrations of bicarbonate in older waters. Consistently, Lee®’
demonstrated this geochemical evolution in the southeastern United States. The results of major ion
analysis in CCGC well samples are consistent with this geochemical evolution and variations in major jon
concentrations are associated with varying nitrate concentrations (Figures 23 to 26}.

* Hem, Hem JD (1985) Study and Interpretation of the Chemicat Characteristics of Natural Water, Third Edition.
U.5. Geolgoical Survey Water-Supply Paper 2254

%6 Boyle, Dylan, King, Aaron, Kourakos, Giorgos, Lockhart, Katherine, Mayzelle, Megan, Fogg, Graham E. and Harter,
Thomas, 2012, Addressing Nitrate in California’s Drinking Water With a Focus on Tulare Lake Basin and Salinas
Valley Groundwater Report for the State Water Resources Control Board Report to the Legislature, Technical
Report 4

¥ Lee, R.W., 1985, Geochemistry of Groundwater in Cretaceous Sediments of the Southeastern Coastal Plain of
Eastern Mississippi and Western Alabama, Water Resources Research, 21, 1451 - 1556
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Specifically, points representing groundwater samples collected in the four subareas show a general
chemical shift from the calcium-magnesium/chloride-sulfate waters to sodium/potassium bhicarbonate
waters (see Figure 22 for groundwater chemical characteristics}). Groundwater generally flows
horizontally from south to north in the Salinas Valley from the Upper Valley to the Pressure subareas
and the most recently recharged groundwater is expected in the Upper Valley sub-basin. Groundwater
has historically flowed horizontally northward from the Pressure to the Eastside Subarea due to low
groundwater levels in the Eastside Subarea®. The majority of the points on the Upper Valley Piper
diagram fall in the calcium/magnesium-chloride/sulfate sector in the central diamond. The anion
triangle {lower right) shows a chemical shift from primarily sulfate to bicarbonate/carhonate dominance.
The points on the cation triangle (lower left) indicate a shift towards sodium from calcium dominance.
The highest nitrate concentrations and concentrations over the MCL were determined in samples whose
points plot in the calcium/magnesium-sulfate/chloride sectors.

In the Forebay sub-basin, a similar pattern is evident in which 1} points representing
calcium/magnesium-chloride/sulfate groundwater transition to points representing
calcium/magnesium-bicarbonate/carbonate groundwater and 2) the highest nitrate concentrations and
prepensity of concentrations over the MCL are associated with calcium/magnesium-chloride/sulfate
groundwater. Points in the anion triangle similarly indicate a shift from chloride and sulfate to
bicarbonate/carbonate dominance. Points in the cation triangle indicate a shift from calcium towards
sodium dominance. o

In the Pressure Subarea, there is a greater presence of sodium/bicarbonate-carbonate ground water and
less presence of calcium/magnesium-chloride/sulfate groundwater. The anion and cation triangles
.Indicate a general shift from chloride and sulfate to hicarbonate/carbonate dominance and calcium to
sodium dominance, respectively. Calcium/magnesium-chloride/sulfate groundwater samples have the
highest nitrate concentrations in this subarea. A similar groundwater geochemical evolution pattern is
evident in the Eastside sub-basin Piper diagram; general shifts from calcium/magnesium-
chloride/sulfate groundwater to sodium/bicarbonate-carbonate groundwater in the central diamond
and from calcium towards sodium and chloride towards bicarbonate water in the cation and anion -
triangles, respectively. '

58 Monterey County Water Resources Agency,2011, Lines of Egqual Ground Water Elevation inthe Pressure 180-
Foot, Fast Side Shallow, Forebay and Upper Valley Aquifers,
http://www.mewra.co.monterey.ca.us/groundwater_elevation_contours/documents/GWLcontours%20Fall%2020
- 11%20Shallow.pdf
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Figure 22, Chemical characteristics and areas of ionic dominance represented by the Piper diagram.
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Upper Valley Wells
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Figure 23, Piper Plot for Upper Valley Subarea wells sampled by the CCGC. Arrows indicate the
hypothesized general direction of geochemical evolution along the groundwater flow.
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Forebay Wells
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Figure 24. Plper Plot for Farebay Subarea wells sampled by the CCGC. Arrows indicate the
hypothesized general directlon of geochemical evolution along the groundwater fiow.
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Pressure Wells
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Figure 25. Piper Plot for Pressure Subarea wells sampled by the CCGC. Arrows indicate the
hypothesized general direction of geochemical evolution along the groundwater flow.
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