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At the request of the Seaside Groundwater Basin Watermaster, California American
Water hereby submits the Seaside Groundwater Basin Watermaster 2007 Annual Report, a copy

of which is contained on the compact disc attached hereto as Exhibit A.
Respectfully submitted,

SOMACH, SIMMONS & DUNN

Dated: November 14, 2007 By m%%\

NicholaM. Jacobs

Attorneys for California American Water
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PROOF OF SERVICE

I am employed in the County of Sacramento; my business address is Hall of Justice
Building, 813 Sixth Street, Third Floor, Sacramento, California; I am over the age of 18 years
and not a party to the foregoing action.

On November 14, 2007, | served a true and correct copy of

SEASIDE GROUNDWATER BASIN WATERMASTER 2007 ANNUAL REPORT

X (by mail) on all parties in said action listed below, in accordance with Code of Civil
Procedure §1013a(3), by placing a true copy thereof enclosed in a sealed envelope in a
designated area for outgoing mail, addressed as set forth below. At Somach, Simmons & Dunn,
mail placed in that designated area is given the correct amount of postage and is deposited that
same day, in the ordinary course of business, in a United States mailbox in the City of
Sacramento, California.

SEE ATTACHED SERVICE LIST

{by e-mail) to the persons at the email addresses set forth on the attached E-Mail Service

List.

. (by personal delivery) by personally delivering a true copy thereof to the person and at
the address set forth below:
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below:

I declare under penalty of perjury that the foregoing is true and correct under the laws of
the State of California. Executed on November 14, 2007, at Sacramento, California.

Susan Bentley /
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SEASIDE GROUNDWATER BASIN
WATERMASTER

ANNUAL REPORT - 2007

Integral to the Superior Court Decision (Decision) rendered by Judge Roger D. Randall
on March 27, 2006 is the requirement to file of an Annual Report. The ruling of the
Court requires that the Annual Reﬁort be prepared and filed with the Court and mailed to
all the parties on or before the 15" day of November every year for the preceding Water
Year. This 2007 Annual Report is being filed on or before November 15, 2007,
consistent with the provisions of the Decision. This Annual Report addresses the specific
Watermaster functions set forth in Section Ill. L. 3. x. of the Decision. In addition this
Annual Report includes a section pertaining to Water Quality Monitoring and Basin
Management.

A. Groundwater Extractions

The schedule summarizing the 2007 Water Year (WY 2007) groundwater production
from all the producers allocated a Production Allocation in the Seaside Groundwater
Basin is provided in Attachment 1, “Seaside Groundwater Basin Watermaster, Reported
Quarterly and Annual Water Production From the Seaside Groundwater Basin for all
Producers Included in the Seaside Basin Adjudication During Water Year 2007.” For the
purposes of this Annual Report the Water Year is defined as beginning October 1, 2006
and ending on September 30, 2007.

B. Groundwater Storage

Monterey Peninsula Water Management District (MPWMD), in cooperation with
California American Water (CAW), operated the Seaside Basin Aquifer Storage and
Recovery (ASR) testing program during Water Year (WY) 2007. During WY 2007, a
total of 12 acre-feet (AF) of water was diverted by CAW from its Carmel River sources
during periods of flow in excess of NOAA-Fisheries’ recommended bypass flows,
transported through the existing CAW distribution system for injection and storage in the
Seaside Basin at the MPWMD’s ASR Well No. 1 (formerly known as the Santa
Margarita Test Injection Well) located on former Fort Ord property. This is the only
reported storage of non-native groundwater into the Seaside Basin in WY 2007.

During WY 2007, the MPWMD has moved forward with planning and construction of a
second well, ASR Well No. 2, as part of the Phase 1 ASR Project. This well was drilled
in Spring 2007 and on-site infrastructure improvements are expected to be installed to
allow injection testing at this new facility during WY 2008. State Water Resources
Control Board (SWRCB) authorization for a jointly-held water right by MPWMD and
CAW for the Phase 1 ASR Project is expected in December 2007.



Based upon production reported for WY 2007, the following Standard Producers are
entitled to a Carryover Credit in accordance with the Decision, Section Ill. H. 5. for
WY 2008:

DBO Development 49.3 acre-feet
Granite Rock 27.1 acre-feet

C. Amount of Artificial Replenishment, if any, performed by Watermaster

No Artificial Replenishment of water was performed by the Watermaster for the
WY 2007.

D. Leases or sales of Production Allocation
There have been no water leases or sales during the WY 2007.

E. Use of imported, reclaimed, or desalinated Water as a source of Water for
Storage or as a water supply for lands overlying the Seaside Basin

Other than the water imported from the Carmel Basin for the ASR program described in
Section B above, no imported, reclaimed or desalinated water use (either direct or for
storage in the groundwater basin) has been reported to the Watermaster during the
WY 2007.

F. Violations of the Decision and any corrective actions taken

Section Il1. D. of the Decision enjoins all Producers from any Over-Production beyond
the Operating Yield in any Water Year in which the Watermaster declares that Artificial
Replenishment is not available or possible. Section Ill. L. 3. j. iii. requires that the
Watermaster declare the unavailability of Artificial Replenishment prior to the beginning
of the Water Year so that the Producers are informed of the prohibition against pumping
in excess of the Operating Yield.

The Watermaster made this declaration regarding the unavailability of Artificial
Replenishment for WY 2007 at its Board meeting of March 2007. A copy of this
declaration is contained in Attachment 2.

Total pumping for WY 2007 did not exceed the Operating Yield for the Seaside Basin;
however, CAW and the City of Seaside reported annual pumping quantities that exceeded
their Standard Productions by 69.6 and 0.5 acre-feet, respectively. The Watermaster has
assessed CAW and the City of Seaside a Replenishment Assessment for the Operating
Yield Over Production, as further described in Section H, below.



G. Watermaster administrative costs

The total estimated Administrative costs for Fiscal Year 2007 amounted to $103,800.00.
This included the cost of maintaining an office and paying a part time administrator and
some part time staff to take and transcribe minutes of the Watermaster Board meetings
during 2007. “Fiscal Year 2007 Administrative Fund Report” is provided as
Attachment 3.

H. Replenishment Assessments

A Replenishment Assessment of $1,132 per acre-foot was established by the Watermaster
Board at its October, 2006 meeting for use against Water Year 2007 pumping. At its
meeting of October, 2007 the Watermaster Board established a Replenishment
Assessment of $2,485 per acre-foot for use against Water Year 2008 pumping.

Based upon the reported production for WY 2007, CAW’s Replenishment Assessment
for production over the natural safe yield is $2,594,166.34 and its Replenishment
Assessment for Operating Yield Over Production is $78,837.77. The City of Seaside’s
Replenishment Assessment for production over the natural safe yield is $181,671.87 and
its Replenishment Assessment for Operating Yield Over Production is $510.78. A
summary of the calculations for Replenishment Assessment for Water Year 2007 is
contained in Attachment 4.

. All components of the Watermaster budget

The Watermaster budget has four separate funds: Administrative Fund; Monitoring &
Management—Operations;  Monitoring and  Management—-Capital Fund and;
Replenishment Fund. A copy of the Fiscal Year 2008 adopted budget is contained in
Attachment 5. The Chief Executive Officer provides monthly financial status reports to
the Watermaster Board on all financial activities for each month with year to date totals.

J. Water Quality Monitoring and Basin Management

Water Quality Analytical Results

Groundwater quality data were collected on a quarterly basis during WY 2007 from the
existing network of Monterey Peninsula Water Management District (MPWMD) monitor
wells in and near the coastal subareas of the Seaside Basin. Copies of the sampling
results are contained in Attachment 6.

Analysis of the results indicate no evidence of water quality changes indicative of
seawater intrusion at the locations and depths sampled in the coastal areas of the basin.

In addition to the monitoring at existing coastal wells, new coastal sentinel wells were
installed for the Watermaster at four locations in and near the basin in WY 2007. These
new wells are described below under the heading “Construction of Sentinel Monitoring
Wells”. Sampling results from these monitoring wells indicate no presence of seawater
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intrusion into the primary aquifer systems of the Seaside Basin. However, saline water
from past seawater intrusion on the former Fort Ord was observed in the sediments above
the primary aquifers at the most northerly site. At the other three sites to the south, saline
intrusion was limited to the shallow dune and beach sand deposits.

Construction of Sentinel Monitoring Wells

At its January 2007 meeting the Watermaster Board adopted a work plan pertaining to the
location and construction of additional water quality monitoring wells. These are
referred to as the Seawater Sentinel Monitoring Wells and were to be located along the
coastline in the former Fort Ord. Construction of these four wells was completed in early
September 2007, and shortly thereafter the first set of water quality samples from each of
the wells was taken and analyzed. The October 2007 report titled *““Seaside Groundwater
Basin Watermaster Seawater Sentinel Wells Project” describes the construction,
hydrogeologic findings, and initial water quality sampling results of this project. The
report is lengthy, but an Executive Summary of the report is contained in Attachment 7.
A complete copy of the report may be viewed and downloaded from the Watermaster’s
website at: http://www.seasidebasinwatermaster.org/.

The following are the principle conclusions and recommendations in that report:

1. No evidence of seawater intrusion was detected in the Paso Robles, Santa
Margarita, or Purisima formations at the locations where the new wells were
installed.

2. Seawater intrusion was detected in the shallow aquifer at all four of the well sites.
Seawater intrusion into this aquifer in the vicinity of the most northerly well site
(SBWM #1) has been known for decades.

3. The information gained from installing these new wells should be used in
conjunction with performing further hydrogeologic analysis of the Seaside basin
to refine/revise the overall hydrogeologic structure/stratigraphy of the basin to
determine whether this information will affect management of the basin.

4. It does not appear necessary to install any more monitoring wells during 2008.
However, after the 2008 data has been obtained and analyzed, this decision should
be revisited to determine if putting in an additional well(s) in 2009 would be
beneficial.

5. The new Sentinel Wells should be induction logged quarterly, and water quality
samples should be collected as part of the induction logging activity using the
same down-hole equipment. In subsequent years, it may be feasible to reduce the
sampling frequency if a good correlation between the induction logging data and
the sampling data is found to exist.

6. Continuous water level data-loggers should be installed on all of the new Sentinel
Wells.

7. For the new Sentinel Wells it may be more cost-effective to contract-out the
induction logging and sample collection work as a negotiated annual contract.

At its meeting in October 2007 the Watermaster Board authorized the installation of the
data-loggers which were recommended in item 7 in the preceding paragraph. Data-
loggers are instruments that continuously record water level in the wells and allow this
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data to be stored for periodic downloading to a computerized database. The data-loggers
were installed in early November 2007. Data from these wells is now being incorporated
into the Basin Management Database which was developed during 2007, and is described
below.

Basin Management Database

Groundwater resource monitoring within the Seaside Basin is currently being conducted
by numerous entities. The programs consist of: Groundwater Production Monitoring;
Groundwater Level Monitoring; Groundwater Quality Monitoring; Surface Water
Monitoring; and Precipitation Monitoring.

For successful implementation of the Seaside Basin Monitoring Program, pertinent
historical basic groundwater resource data obtained from the above-mentioned programs
needs to be consolidated into a database to allow more efficient organization and data
retrieval. The consolidated database will allow for simple identification of differences
and discrepancies of datasets compiled by the numerous entities, and to identify data
gaps. In addition, a consolidated database is needed to allow pertinent groundwater data
to be efficiently organized, managed and housed in a single location to facilitate:

Ongoing data collection

Data storage and retrieval

Distribution of basic data to Watermaster members and interested parties
Preparation of annual and periodic reports to the Watermaster.

Characteristics of both existing wells and wells proposed as part of the Seaside
Basin Monitoring Program should be notated in the database, including type, location,
construction details and other pertinent information.

The Watermaster retained RBF Consulting to develop the Basin Management Database
called for under Task 1.2.a of the Seaside Basin Monitoring and Management Program.
Through a complex series of steps, including regular input from members of the
Watermaster’s Technical Advisory Committee, the Basin Management Database was
prepared. An overview of the Database is contained in Attachment 8.

This database will be used to compile the monitoring data that is acquired and to present
it in a variety of ways for use in analyzing and interpreting the data for Basin
management purposes.

Enhanced Monitoring Well Network

Task 1.2.g of the Seaside Basin Monitoring and Management Program calls for the
development of an Enhanced Monitoring Well Network. The objective of the enhanced
network would be to fill in data gaps in the existing monitoring well network in use by
the Monterey Peninsula Water Management District (MPWMD), and others, in order to
improve the Basin management capabilities of the Watermaster.




Attachment 9 contains the report prepared by Joe Oliver of MPWMD describing the
recommended enhanced monitoring well network. The report also includes information
regarding historical groundwater quality data sources in and near the Laguna Seca
subarea, and Mr. Oliver’s evaluation of these sources as part of an enhanced water quality
monitoring program for this subarea.

As the Conclusions and Recommendations of the report indicate:

1. Required water level and water quality data has not been provided by some of the
water producers in the basin, as required by the Court order. Action to remedy
this situation should be taken as soon as possible.

2. At least one existing well in the Dune Sand/Aromas Sand aquifer in the Northern
Coastal Subarea should be added to the monitoring well network. There are
several candidate wells that would be suitable for this purpose.

3. Two additional existing wells elsewhere in the basin should be added to the
monitoring network for water level data only. These are the MW-BW-09-180
well and the CAW Granite Construction test well.

4. Seven additional wells in the Laguna Seca Subarea should be added to the
monitoring well network to increase the database of water quality information
from this area. These are the York School, Laguna Seca Driving Range, CAW
East Fence, Laguna Seca County Park No. 4, CAW Ryan Ranch No. 7, Laguna
Seca Golf No. 12, and Pasadera Main Gate wells.

5. Costs to outfit these wells for water level and/or water quality sampling, and to
perform the level measurements and sampling/analytical activities, are being
incorporated into the M&MP 2008 Operations Budget discussed under Agenda
Item No. 3 in today’s agenda packet.

The Watermaster Board approved Fiscal Year 2008 Budgets that will fund
implementation of all of these recommendations, so that the enhanced monitoring well
network will be put into place during Water Year 2008.

Supplemental Water Supplies

Task 1.3.a of the Seaside Basin Monitoring and Management Program calls for the
preparation of a report reviewing supplemental water supplies that could be used to
augment the Basin’s current sources of supply. The Watermaster retained RBF
Consulting to prepare this report, which is contained in Attachment 10.

The Report is informational only and provides a description of each of the potential
supplemental water projects and the current status of each project. These projects were
included in the development of the Replenishment Assessment which is discussed under
paragraph H of this Annual Report.

Durbin Model Documentation

One of the requirements of the adjudication judgment entered into on March 27, 2006 is
that that Watermaster “...develop a suitable groundwater model of the Seaside Basin and
appropriate adjacent areas.” Although a groundwater model of the basin was developed
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by California American Water as part of the court proceedings, this modeling effort was
the source of some controversy between interested parties. Because of this controversy,
the Watermaster Board determined to convene a panel of technical experts to discuss the
modeling efforts and provide guidance for the development of the required model.

Mr. Martin Feeney was retained by the Watermaster to oversee the work of the panel and
to moderate the panel’s meeting in late November 2006. A copy of Mr. Feeney’s
“Report on Groundwater Modeling Meeting and Recommended Approach” is contained
in Attachment 11. Mr. Feeney’s report documents the efforts and discussions of the
technical experts and presents a recommended approach to fulfilling the demands of the
Court and the needs of the Watermaster.

Mr. Feeney’s report concluded that, with minor refinements, the California American
Water model (referred to as the Durbin model) could serve the Watermaster’s immediate
needs and meet the requirements of the Judgment. One of Mr. Feeney’s
recommendations was that the Watermaster fund documentation of the model, to provide
guidance to model users, provide closure to the existing model effort, and provide a basis
for future review and revision.

Under its contract with the Watermaster, RBF Consulting obtained the computer model
documentation for the Durbin Model from Mr. Tim Durbin, the creator of the model.
This documentation is contained in the ““Groundwater Flow and Transport Model™
report dated October 1, 2007. This documentation report was reviewed by Mr. Derrik
Williams of Hydrometrics, the groundwater modeler on the RBF Consulting team.
Hydrometrics has the expertise and capability to run the model and interpret its results.
Because Mr. Durbin is retiring, the Durbin Model will be transferred to Hydrometrics for
future analysis requirements. The model is capable of being enhanced with new data
being developed in the Seaside Groundwater Basin Database if desired in the future.

The documentation report is quite voluminous and is therefore not attached to this
Annual Report. A complete copy of the report may be viewed and downloaded from the
Watermaster’s website at: http://www.seasidebasinwatermaster.org/.

Included in Attachment 11 are two sections excerpted from the documentation report
which indicate:

1. The model simulation run assuming 2002 groundwater pumping rates continued
to 2015 (average annual pumping of 6,300 AFY compared to the 5,600 AFY
assumed in the Court Order), and historical groundwater recharge rates found
that:

a. Groundwater levels will decline within the Seaside area, but
b. Seawater intrusion will not occur

2. The model simulation run using the same assumptions as for the previous

simulation, but with the CAW Paralta Well pumping of 2,000 AFY relocated to the

northeast by 10,000 feet found that:
a. Groundwater levels will recover within the Seaside area, and

b. Seawater intrusion will not occur
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Hydrometrics provided a memorandum concerning the Groundwater Flow and Transport
Model report, discussing the model and improvements that should be made to it before it
is used for basin management purposes. A copy of that memorandum is contained in
Attachment 11. Subsequently, in conjunction with discussions of the documentation
document at the September 28, 2007 Watermaster Technical Advisory Committee
meeting, Mr. Williams provided the following written clarification with regard to the
issue of whether or not the model needed to be modified and/or updated at this time:

“We are NOT proposing that work be done right away. What we are saying is
that before the model is used to answer ANY question, there are some checks and
updates that should be done. Let's call these "general model checks".
Additionally, depending on the question and availability of data, there may be
specific changes in addition to the general model checks. So, for example, no
matter what the question, we will need to revisit the calibration before we use the
model (a general model check). In addition, if new geologic interpretations are
available, we would want to include them in the model (a data specific update).
Effectively, we don't need to do anything until we want to use the model. Once we
decide to use the model, there are things we know we want to do, and there are
optional things that may be necessary depending on how the model is to be used.”

It was the consensus of the Technical Advisory Committee that use of the model is not
warranted unless there were questions that would be answered by the model, and that
another reason for delaying any work on the model would be to provide time to gather
data from the new Sentinel wells. It was agreed that this issue will be reexamined after
Water Year 2008 is complete and the data acquired during that time has been analyzed
and interpreted.

Seawater Intrusion Analysis

The Watermaster retained RBF Consulting to prepare the Seawater Intrusion Analysis
report required under Task 1.4.g of the Seaside Basin Monitoring and Management
Program. RBF Consulting’s subconsultant, Hydrometrics, prepared the report. The
report is lengthy, so only the Conclusions and Recommendations from it are contained in
Attachment 12. A complete copy of the report may be viewed and downloaded from the
Watermaster’s website at: http://www.seasidebasinwatermaster.org/.

The Conclusions and Recommendations of the Report indicate that water levels in a
small localized area of the basin are below sea level, but that groundwater levels in the
Southern Coastal subarea and elsewhere in the basin are well above sea level. No
seawater intrusion has thus far been detected in any of the production aquifers of the
basin. Several possible explanations for this are provided in the Report, which also
recommends that the Watermaster expand the monitoring network and also analyze the
expanded amount of data that is being gathered at the various monitoring sites to keep a
close watch on the conditions within the basin. Both of these recommendations are
currently being pursued and implemented, as discussed under the “Enhanced Monitoring
Well Network” heading above.




K. Recommendations

The Seaside Basin Watermaster Board has taken an aggressive approach to meet all of
the Court’s established deadline dates. All of the Phase 1 Scope of Work activities,
which are described in the “Implementation Plan for the Seaside Basin Monitoring and
Management Program” dated March 7, 2007, have essentially been completed as of the
date of preparation of this Annual Report. At the Watermaster Board meeting held on
October 17, 2007, the Board adopted an updated Phase 2 Scope of Work which describes
the activities that will be conducted during Water Year 2008. A copy of this updated
Phase 2 Scope of Work is contained in Attachment 13. This updated Phase 2 Scope of
Work supersedes the preliminary Phase 2 Scope of Work contained in the
“Implementation Plan for the Seaside Basin Monitoring and Management Program”
mentioned above. All elements of this updated Phase 2 Scope of Work will be funded in
the 2008 budget that was adopted by the Board at that same meeting (copies of which are
included in Attachment 5). As described in Section J above, information from the
Enhanced Monitoring Well Network will be utilized to detect any seawater intrusion.
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Seaside Groundwater Basin Watermaster

Reported Quarterly and Annual Water Production (in Acre Feet) From the Seaside Groundwater Basin
For All Producers Inclued in the Seaside Basin Adjudication -- Water Year 2007

(All Values in Acre-Feet ([AF])

Quarters
Carryover
Producer Category of Producer V\z:(eecrﬁ\t(teoar
Annual Reported | Base Operating 2008
Oct-Dec 2006 |Jan-Mar 2007 | Apr-Jun 2007 | Jul-Sep 2007 Total Yield Allocation

Coastal Subareas

CAW (Coastal Subareas) Standard 1,051.3] 88.4] 1,345.2 1,140.1 3,625.0 3,504.2 0.0
Seaside (Municipal) Standard 67.0) 58.3] 74.3] 88.2) 287.8] 287.4 0.0]
Granite Rock Company Standard E 0.0 0.0 0.0 0.0 27.1 27.14
DBO Development No. 27 Standard 0.0 0.0 0.0 0.0 0.0 49.3 49.3
City of Seaside (Golf Courses) Alternative 76.9) 27.8] 170.1 198.2 473.0) 540.0] N/A
Sand City Alternative g 0.2 1.0) 1.0 2.2 9.0 N/A
Security National Guaranty Alternative 2.1 2.3 2.4 2.4 9.2 149.0] N/A
M.E. Calabrese 1987 Trust Alternative 0.0 0.0 0.0 0.0 0.0 14.0 N/A
Alderwoods Group (Mission

Memorial Park) Alternative 3.1 2.8 10.3] 10.0 26.2] 31.0 N/A
Coastal Subarea Totals 4,423.4) 4,611.0] N/A
Laguna Seca Subareas

CAW (Inland Subareas) Standard 91.8 61.2 120.1 161.8] 434.9 345.0) 0.0
Pasadera Country Club Alternative 15.0 33.2 77.6 89.0) 214.8 251.0) N/A
Laguna Seca/Bishop Alternative 30.2 5.2 114.0 104.9] 254.3) 320.0) N/A
York School Alternative 48 33 75 8.4 24.0) 32.0 N/A
Laguna Seca Park (County) Alternative 53 3.7 11.2 13.0 33.2] 41.0 N/A
Laguna Seca Subarea Totals 961.2] 989.0) N/A

Seaside Basin Production Totals = 5,384.6 5,600.0) N/A
Total Production by Alternative Producers = 1,036.9
Total Production by Standard Producers = 4,347.7)

Notes:

1. The water year begins October 1 and ends September 30 of the following calendar year. For example, WY 2007 began on October 1, 2006, and will end on
September 30, 2007.

2. Values shown in the table are based on reports to the Watermaster as received by the MPWMD by October 12, 2007.

3. All values are rounded to the nearest tenth of an acre-foot. Where required, reported data were converted to acre-feet utilizing the relationship: 325,851
gallons = 1 acre-foot.

4. "Operating Yield" values based on Seaside Basin Adjudication decision as amended, signed February 9, 2007 (Monterey County Superior Court Case No.
M66343).

5. Any minor discrepancies in totals are attributable to rounding. CAW = California American Water.

6. Carryover Credits are as defined in the amended Seaside Basin Adjudication decision, and apply only to Standard Producers. Since the Storage Capacity of
the Basin has not yet been established (this will be done during 2008), it is assumed that the Carryover Credits shown above will not exceed the any of the
Standard Producer's Storage Allocations, and are therefore applicable toward Water Year 2008.

7. Pasadera County Club meter readings: Oct-Dec 06 Qtr: 344.326 - 359.319 = 14.993 AF; Jan-Mar 07 Qtr: 359.319 - 392.522 = 33.203 AF.

8. The Base Operating Yield Allocations are derived directly from the Decision, and do not include any Carryover Credits from the previous Water Year.
Carryover credits are included in determining whether or not a Standard Producer exceeded its Natural Safe Yield and/or its Operating Yield allocations.

ATTACHMENT 1 Page-2-



ATTACHMENT 2

WATERMASTER DECLARATION OF NON-
AVAILABILITY OF ARTIFICIAL REPLENISHMENT
WATER
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March 9, 2007

NOTICE TO ALL SEASIDE
GROUNDWATER PRODUCERS:

The Watermaster has declared for Water Year 2007 that NO Artificial Replenishment
Water is available to offset Over-Production in excess of the Operating Yield for the Seaside
Groundwater Basin. Pursuant to the Amended Decision entered in the Seaside Adjudication,
NO production over the Operating Yield may occur during the 2007 Water Year. All
producers are limited in production to the following quantities of water:

Coastal Subarea Alternative Producers:

Seaside (Golfy 540 acre-feet
NG . 149 acre-feet
Calabrese... 14 acre-feet
Mission 'viemonal (ﬂsldemmd} 31 acre-feet
Sand City... s 0 acre-feet

Lasuna Seca Subarea Alternative Producers:

Pasadera ........ooooeveeeieieees 251 acre-feet
Bishop ... 320 acre-feet
York Schnol 32 acre-feet
Laguna Seca Couuﬁ ParL . 41 acre-feet

Coastal Subarea Standard Producers:

Califormia Amercan Water_._...... 3,645 acre-feet'
Seaside (Municipal) ... 287 acre-feet
Granite Rock ... e 54 acre-feet®
D B.O. Dev eloplnent 27 98 acre-feet’

Lasuna Seca Subarea Standard Producers:

California American Water ... 345 acre-feet

' Includes base allocation of 3,504 acre-feet plus an additional 141 acre-feet of carry-
over from WY 2006.

* Includes base allocation of 27 acre-feet plus an additional 27 acre-feet of carry-over
from WY 2006.

* Includes base allocation of 49 acre-feet plus an additional 49 acre-feet of carry-over
from WY 2006.
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ATTACHMENT 3

WATERMASTER ADMINISTRATAIVE COSTS
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Seaside Groundwater Basin Watermaster

Fiscal Year 2007 Administrative Fund Report

Assessment
Administrative Fund
Additional Assessment 4/18/2007
Rollover From 2006

Total Income

Expense

Administrative
Computer Maint. & Supplies
Contract Staff
Meetings, Travel & Membership
Mileage Reimbursement
Office Consumables & Other
Office Equip. Maint. & Rental
Office Rental
Administrative Support
Legal
Utilities

Total Administrative

Dedicated Reserve

Rollover to 2008

*Prepared 11/1/07 using actual expenses through 9/30/07 and estimated expenses 10/01/07-12/31/07

2007 Income &

Actual /
Estimated
Expenses* 2007 Budget Variance % of Budget
64,000.00
27,150.00
58,866.47
150,016.47 91,150.00 58,866.47 164.58%
1,000.00 3,000.00 -2,000.00 33.33%
73,000.00 73,000.00 0.00 100.0%
500.00 2,000.00 -1,500.00 25.0%
- 1,500.00 -1,500.00 0.0%
3,000.00 6,000.00 -3,000.00 50.0%
500.00 1,000.00 -500.00 50.0%
3,500.00 3,500.00 0.00 100.0%
21,000.00 22,150.00 -1,150.00 94.81%
- 10,000.00 -10,000.00 0.0%
1,300.00 1,000.00 300.00 130.0%
103,800.00 123,150.00 -19,350.00 84.29%
25,000.00
21,216.47
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ATTACHMENT 4

REPLENISHMENT ASSESSMENT CALCULATIONS
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SEASIDE BASIN WATERMASTER PRODUCER ALLOCATIONS

Natural Safe Yield (NSY)®

Initial Basin-Wide Operating Yield

(€}

5600
3000

Coastal Operating Yield®

Laguna Seca Operating Yield™

4611
989

ALTERNATIVE PRODUCER ALLOCATIONS

)

)

Coastal Subarea® Acre-Feet Laguna Seca Subarea® Acre-Feet
Seaside (Golf) 540 Pasadera 251
SNG 149 Bishop 320
Calabrese 14 York School 32
Mission Memorial (Alderwood) 31 Laguna Seca County Park 41
Sand City 9
Total®” 743 Total® | 644

STANDARD PRODUCER ALLOCATIONS

Footnotes:

(1) From page 17 of Exhibit A (Amended Decision)of Court Order filed February 9, 2007.
(2) From page 14 of Exhibit A (Amended Decision)of Court Order filed February 9, 2007.
(3) From page 21 of Exhibit A (Amended Decision)of Court Order filed February 9, 2007.
(4) From Table 1 on page 19 of Exhibit A (Amended Decision)of Court Order filed February 9, 2007.

Coastal Operating Yield Available to Standard Producers (AFY) 3868 Laguna Seca Operating Yield Available to Standard Producers (AFY) 245
Standard Producer Allocations . Standard Producer Allocations AEY
AFY Available Available to
Coastal Subarea ) @ ) ) to This Laguna Seca Subarea ) @ ) 5 )
Base Water Right % Weighted % Producer Base Water Right %" | Weighted % This
Producer
California American Water 77.55% 90.60% 3,504.2 California American Water 100.00% 100.00% 345.0
Seaside (Municipal) 6.36% 7.43% 287.4
Granite Rock 0.60% 0.70% 27.1
D.B.O. Development No. 27 1.09% 1.27% 49.3
Total 85.60% 100.00% 3,868.0 Total 100.00% 100.00% 345.0
Total Available
: . . Carryover - . ) .
Allocation of Available Base Water Right Credits from to this % of Total Operating Yield Allocation
Operating Yield Among Avaliable to this Prior Water Producer in Available to Standard Producers in
Standard Producers Producer (AF) This Water This Water Year
Year (AF)
Year (AF)
California American Water 3,849.2 141 3,990.2 90.07%
Seaside (Municipal) 287.4 0 287.4 6.49%
Granite Rock 27.1 49 76.1 1.72%
D.B.O. Development No. 27 49.3 27 76.3 1.72%
Total 4,213.0 217.0 4,430.0 100.00%
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CALCULATION OF REPLENISHMENT ASSESSMENTS
Using the Basin-wide methodology approved by the Court on January 12, 2007, and as shown in detail on the spreadsheet contained in this Attachment, Watermaster
calculated the Water Year 2007 Replenishment Assessments as follows:

2007 Replenishment Assessment Unit Charge = $1,132.00
NSY Available to Standard Producers for WY 2007
(AF) = 1963.1
WY 2007 NSY Operating Yield | Operating Yield

Production % of NSY Volume of NSY NSY Overproduction| Overproduction Overproduction | Overproduction
Standard Producers (AF) Available Available (AF) (AF) Assessment Operating Yield Available (AF) (AF) Assessment Total Assessment
California American Water 4059.9 90.07% 1,768.2 2,291.7 $2,594,166.34 3,990.2 69.6 $78,837.77 $2,673,004.11
Seaside (Municipal) 287.8 6.49% 127.4 160.5 $181,671.87 287.4 0.5 $510.78 $182,182.65
Granite Rock 0.0 1.72% 33.7 0.0 $0.00 76.1 0.0 $0.00| $0.00
D.B.O. Development No. 27 0.0 1.72% 33.8 0.0 $0.00 76.3 0.0 $0.00 $0.00
Total Production 4347.7 100.00% 1963.1 2452.2 $2,775,838.21 4,430.0 70.1 $79,348.55 $2,855,186.76
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ATTACHMENT 5

WATERMASTER BUDGETS
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Seaside Groundwater Basin Watermaster

Administrative Fund
Adopted FY 2007 Budget,
Estimated FY 2007 Expenses,
and Fiscal Years 2008 & 2009
Proposed Budget

Ordinary Income/Expense
Income
Assessment
Dedicated Reserve
FY Rollover
Administrative Fund
Additional Assessment

Total Assessment

Expense

Administrative
Computer Maint. & Supplies
Contract Staff
Meetings, Travel & Membership
Mileage Reimbursement
Office Consumables & Other
Office Equip. Maint. & Rental
Office Rental
Administrative Support
Legal
Utilities

Total Administrative

Total Available

Dedicated Reserve
Net Available

2007

2007

Adopted Estimated ZWEL";’E” 200932:12;::53:
Budget Expenses
26,000 26,000 25,000.00
33.867 21218 218
64,000 57,000 108,000
27,150 ] 0
150,017 32.215 123,218
3.000 1,000 1,000 1,000
73,000 73,000 72,000 72,000
2.000 500 500 500
1,500 0 ]
8.000 3,000 2500 3,500
1,000 500 500 500
3,500 3,500 4000 4,000
22,150 21,000 24,000 24,000
10.000 0 1,000 1,000
1,000 1,300 1,500 1,500
123,150 103,200 108,000 105,000
28,867 25215 25,218
25,000 25,000 25,000
1.867 218 218
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Monitoring and Management Plan Operations Budget

For Phase 2 Tasks to be Undertaken in 2008
(Updated October 10, 2007)

Task Subtaslk

Cost Description

CONSULTANTS & CONTRALTUORS™

AMPWAD MCWEA |Private Confractors
Consultants
Laba
|Techmical Project Manager (TPM)* si0] 50] 5100,000] 0 $100,000
ALl Program Administration
M.1a Project Budzet and Controls 50 30 52,000 30 52,000
M1b Azzist with Board and TAC Agendas &0 30 30 30| 30|
hi.1c Preparafion and Amendance of Meenngs 50 50 54,000 30 54,000
M.1d Prepare Board’ TAC Stams Updates and S0 30 54,000 30 54,000
F.eports
M1le Peer Review of Documents znd Peports 50 50 52,000 30|
L1 AMomtor Well Constroction (Task Completed in Phase 1) 80 30 30 30
1.2 Production, Wa nd Cuality AMounitoring
1.2 a Conduct onzoing data sy’ database 32,000 £1,000 50,000 30 $12,00eD)
mainienznce
L2 b Drata Collection Program Enhancements
12 1t2 Fepresentanon and Salaction 31,600 50 52,000 30 53,600
L2 Collact Monshly Water Levels™ 53,400 30 30 0 53400
12 Collacr Quarerly Water Quality Smmpled ™" $52,000 30 30 526,000 578,000
Updste Program Schednle and Standard 31,000 $1,000 $1,000
Crparating Procedures.
.2 ¢ Feparnts 35,700 3500 51,000 57,200
1.2 Bazin Management
I3 a Enhanced Seaside Basin Groundwater hadel S0 30 30 50
I3k Prepare Basin Management and Action Flan 35,000 $1,000 100,000 51005, 0eWD
13 B 1 |5upplemental Water Supplies {Costs Included Under 13.1)
1.3 b 2 |Pumping Fedismibuton Strategies {Costs Included Under 13.1)
1.3 b 3 |Basin Capacity and Yield Anslyses {Costs Included Under 13.1b)
I3 ¢ Plan Preparztion {Costs Included Under 13.b)
L4 Seawnter Infrusion Contingency Plan
1.4 a. (Orversight of Seawater Intresion Dietection and 33,000 £3,000 535,000 30 521, 006D
Tracking
L4h Anslyze and MMap Water Cuality from Coastal (Costs Included TUnder 1.4 1)
MIonttoring Wells
IL4¢ Annual Bepor- Seawater Inosion Analysis (Costs Incnded Under I.4.3)
I.4d Drepare Response Plan™ 33,000 51,000 55000 1] 59,000
TOTALS CONSULTANTS & CONTRACTORS §76,700 57,500 5265 000 526,000
SUBTOTAL not including *TEM =
Contingency not including *TEM @ 208:"'=
*TPM]
TOTAL=

Footnotes:

1) An outside contrac

technical senices, o
acior”
(4] Due to the uncerta
ommended that a 2
Inciuwdes an addi

The term “Ci

tenta

() MPWML's costs for this Subtask had inially inc
‘Wells, as recommended in Mr. Feeney's R

PWNID is expected to perform porticns of the wo
cton logging and sample collection work on cerain
d only be implemented in the event sea water intrus:
this decurnent the term *Consultant” refers either to a Private Consultant pro
= Monterey Peninsula Water Management District (MPWRD), or to the Monts
fers to & firm providing construction or field senvices such as well drilling or induction legging
ties of the exact scopes of some of the Tasks listed above at the tme of preparation of this Budget, =.g. Tasks |.3band |42 itis
ntingency be included in the Budget.
3 10 wells to be monitored as recormmended in the Enhanced Monstoring Well Metwork Evaluation, and approximately 520,000 in
2! 5ite retrofittng costs that may be necessary in order to make some of these wells avalable for use as monitoring wells
510,000 for the one-time purchase and installation of data-lo
m. Howewer, at the 10-8-07 TAC meeting it was found that Mr. Feeney's 2007 contract will have suffizient

his Subtask, and wou'ld liks!
the wells.
is determined fo

courming.

= the party that contracts with the

ding professional engineering or other types of
v County Water Resources Agency (MCWRA).

=rs for the four new Sentinel

unused funds in it o perform this work (through a confract amendment). and the TAC felt this was a preferable approach. so the $10.000 was removed

from this fne item in MPWNC's budgst

. on the assumption that the work will be done in 2007 under Mr. Feenay's contract
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Seaside Groundwater Basin Watermaster
Proposed Budgets
Monitoring and Management—Capital Fund
Fiscal Years 2008 and 2009
Fiscal Year (January 1, 2008 through December 31, 2008)

No Capital projects or expenditures are anticipated to be necessary in FY 2008

Fiscal Year (January 1, 2009 through December 31, 2009)
The Capital projects and expenditures that may be necessary in FY 2009 are:
“Possible need to install two additional monitoring wells at an estimated cost of $200,000

Each (including consultant costs and well contractor costs), for a total well construction cost of
$400,000."
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Seaside Groundwater Basin Watermaster
Proposed Budgets
Replenishment Fund

Fiscal Years 2008 and 2009

Fiscal Year (January 1, 2008 through December 31, 2008)

Total Estimated Assessments 1,000,000
Total Estimated Appropriations 0
Total Estimated Assessment Available 51.000.000

Fiscal Year (January 1, 2009 through December 31, 2009)

Total Estimated Assessments $1.000.000
Total Estimated Appropriations 0
Total Estimated Assessment Available £1.000.000

L L LSl
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ATTACHMENT 6

WATER QUALITY ANALYTICAL RESULTS
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MONTEREY PENINSULA
WATER MANAGEMENT DISTRICT

5 HARRIS COURT, BLDG. G

POST OFFICE BOX 85

MONTEREY, CA 93942-0085 = (831) 658-5600

FAX (831) 644-9560 = http://www.mpwmd.dst.ca.us

SEASIDE BASIN WATERMASTER
MEMORANDUM 2007-01

Date: February 2, 2007

To: Seaside Basin Watermaster

From: Joe Oliver, PG, CHg, Senior Hydrogeologist
Tom Lindberg, Associate Hydrologist

Subject: Results of Ground Water Quality Samples Collected in Fall 2006 from
MWPMD Coastal Monitor Wells in and Near the Seaside Ground
Water Basin

Summary

This memorandum transmits and summarizes ground water quality data collected in Fall
2006 by the Monterey Peninsula Water Management District (MPWMD) from its
network of coastal monitor wells in and near the Seaside Ground Water Basin. This
information is being provided to the Seaside Basin Watermaster Board for information
purposes, and is in compliance with the monitoring protocols described in the
Watermaster’s Seaside Basin Monitoring and Management Program (revised September
5, 2006), which was prepared in response to the March 27, 2006 court decision in the
Seaside Basin adjudication case. The chemical data from the Fall 2006 sampling of
MPWMD’s existing monitor well network do not indicate evidence of seawater intrusion
at the locations monitored in and near the coastal area of the Seaside Basin.

MPWMD Seaside Basin Coastal Monitor Well Network

The MPWMD initiated a ground water quality monitoring program in the coastal portion
of the Seaside Basin in 1990, and the network has been expanded since that time. The
water quality data collected from the monitor wells are utilized for the purposes of: (1)
characterizing the chemical nature of the ground water, (2) establishing long-term ground
water quality trends, and (3) monitoring of seawater intrusion potential into the Seaside
Basin. The chemical data reported herein provide information about present water
quality conditions in the coastal portion of the basin, and serve as background water
quality data for comparison in future studies. Currently, the MPWMD collects water
quality data annually from 12 monitor wells at 6 separate sites, as shown on Figure 1. At
each site, a “shallow” and “deep” monitor well have been installed (either in separate
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boreholes or as multiple completions in a single borehole), generally corresponding to
well completions within the two principal aquifer units in the Seaside Basin, known as
the Paso Robles Formation (QTp) and Santa Margarita Sandstone (Tsm), respectively.
The Pliocene/Pleistocene-Age QTp is a continental formation comprised of a fluvial mix
of clay, silt, sand and gravel, deposited as ancestral valley fill sediments. The Miocene-
Age Tsm is a marine and brackish-marine, fine- to coarse-grained arkosic sandstone,
which overlies the shales of the Monterey Formation. The monitor wells are constructed
of 2-inch PVC casing, with screens isolated in sand “packages” within each aquifer unit.
The aquifer units are separated from each other in the wells by cement strata isolation
seals. A summary of the monitor well completion data is provided in Table 1.

Water Sample Collection

Water sample collection is accomplished by “air-lift” pumping. The method utilizes a
3/4-inch PVC dedicated airline in the well, which is coupled to an air compressor. The
wellhead configuration is fashioned after that shown in Figure 2. Due to the small
diameter of the monitor wells, the well casing is used as the “eductor” pipe, rather than a
separate eductor pipe inside the well. Through experience, it has been determined that
acceptable pumping results can be achieved if the bottom of the airline is placed at a
depth that gives approximately 50 percent pumping submergence (i.e., the ratio of the
length of the airline below the pumping water level to the total length of the airline). The
air-lift method can be inappropriate for certain water quality constituents due to
chemistry changes brought about by air entrainment in the purged water; however, it is
considered appropriate for the suite of inorganic constituents that are currently analyzed
from the collected samples.

The volume of water removed from each well prior to sampling is generally three casing
volumes, consistent with standard sampling protocol. Sampling is supplemented by field
measurement of several indicator parameters that are collected during pumping, which
ensures that water quality has stabilized prior to sample collection. An example of the
recordation of field data is provided on the field ground water sampling form in Figure 3.
Once the samples are collected, they are taken to a State-certified laboratory for analysis.

Fall 2006 Water Quality Results

Water chemistry analytical results for the ground water samples collected from the
MPWMD’s existing coastal monitor wells on October 24 and 25, 2006, are provided in
Table 2. Historical water chemistry analytical results from samples collected at each
monitor well are provided in the tables in Appendix A. The chemical data from the
depth intervals sampled at these monitor wells do not indicate evidence of present or past
seawater intrusion at these locations in and near the coastal area of the Seaside Basin.
This is most clearly expressed by review of graphs showing Specific Electrical
Conductance (SEC) and Chloride (CI) concentration for the period of record at each
well, as shown on the long-term plots provided in Figures 4, 5 and 6, for the three sites
that are closest to the coastline: PCA West, MSC, and FO-09. These two parameters
were selected because identification of saline water intrusion is always associated with an
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increase in SEC (which is an indicator of Total Dissolved Solids concentration) and CI’
concentration (which is the most-used tracer for seawater intrusion analysis). For all
three graphs, the scales are similar to facilitate relative comparisons from each aquifer
unit and well location. As shown in these figures, ground water sampled from the
shallower QTp aquifer unit is generally less mineralized than the deeper Tsm aquifer unit,
but water quality for both aquifer units is well below the typical seawater concentration
of approximately 50,000 micromhos per centimeter for SEC, and 19,000 milligrams per
liter for CI'. Most importantly, little overall change has occurred in terms of any trends in
increasing SEC or CI" concentration in the zones monitored at these coastal locations. It
should be noted that the data plots shown in Figures 4, 5 and 6 do not include the first
water quality sample results collected at each well after construction. These initial data
were not included based upon the poor comparison of these early data with subsequent
analyses. It has been our experience that even though each well undergoes rigorous
development subsequent to construction and before initial sample collection, the results
are not representative of the native aquifer chemistry, presumably due to the limited
ability in these small-diameter monitor wells to completely flush residual drilling fluids
in the vicinity of the borehole. Additional information regarding assessment of the
ground water quality analytical results from the coastal monitor wells is available from
the MPWMD.

U:\Joe\wp\SBWatermaster\2007\Fall2006WQresults_memo_2feb07.doc
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

SEASIDE BASIN COASTAL GROUND WATER QUALITY
MONITOR WELL LOCATIONS

0 2,000 4,000 8,000 12,000 16,000 N

Scale

Mont.erey Penl'nsu.la u'tom/pdf07WQseaside_20070124
Water Management District TL 20070124

Figure 1. Seaside Basin Coastal Ground Water Quality Monitor Well Locations.

ATTACHMENT 6 Page-5-




(01°S1 2inBid ‘9861 ‘11095110 WOI})
uo}}09]|00 ajdwes Jojem 10) poylaw Burdwnd-3ji1d1e ey} Buiyesisn) sweibeig g e4nbil

abJeyosiq
AT 1 ;
asuabuawgns
Budwng
souabiawgns 10np3
e ) 4
adid Ly ] A jons| Jorem
101oNp3 Budwng
y
A [aAs| Jajem
: e y oneig
[EloL Buseo
buneis oaeyuns
deung [e10L punoig

1eaa| abreyosig ok
aul iy

10141810 LNIWIDYNVIN HILVYM VINSNINId ATHILNOW

ATTACHMENT 6 Page-6-



GROUND-WATER SAMPLING FORM
Well No. F#_East - Deep I5S[IE~ ISKH

MONTEREY PENINSULA Well Type: ®Monltor OlExtraction [ Other
WATER WGE""‘E",T DISTRICT Well Mater{al:/ VC [0St Steel O Other
o i@?_ s Date [0; 24 [zovd Time 1310 fv
Recorded by ﬁf" : Sampled by Jwo, TL;."...,TTC

e

Casing Diameter (D in Inches): O Baiter - Type:

dnch [J4dnch [J64nch [JOther O Submersible [JCentrifugal [JBladder; Pump No.:
Total Depth of Casing (TD In feet BTOC): 710 & Other - Type: ALY i - 105 4 Sullaw CompAtisue
Water Level Depth (WL In feet BTOC): 34. a5 B N AR S EIN G .
Number of Well Volumes to be purged (# Vols) [ Near Bottom (] Near Top @ Other Lol o atr b

Depth in feet (BTOC): Screen Interval in feet (BTOC):

from _&5° o _Foo

| . " 2
[ 12 _. g0 \x 1 » S, X 0.0408 = 304 gikiie
\  TD (fest) WL (feety / D (inches)

@3 04 Os Ow O

Calculated Purge Volume
. AGIALERUR RNV OREME
1320 gt L4 _siop 51 giapsed oitial 6+ _gom Fnal_&*_gpm 306 * - gallons

RURGERATE

[Pinieg 8ol [ ubbtom | T B¢ [onerF5l) [l S| o4 | oot | THE Jower
152 N W b5/ bb e . &

335 15 bl Y ET2 R g0

1345 15 7 T, /50

1400 4o Z10 76" 2o

1441 5] G 36 |v 305 Meter Nos.

Observations During Purging (Well Condition, Turbidity, Color, Odor): Sgét” HS oder offer ‘?b?a!? Pm;w?
Discharge Water Disposal: [ Sanitary Sewer  [J Storm Sewer - B’&he(.ﬂmw& QNI uArw wellfused .
; e 7 o TN

SOAMPENGHS LR SR

[B/Saman.sﬂbave

ol

O Grab - Type:

O Other - Type:
Volume quested Preservatives. b — Cor
| — See clag-of- .c-.M.._i_ré’_&&ﬁd -

QUALTHBONTROTEAVRERS
Duplicate Samples Blank Samples Other Samples
Original Sample No. |Dupli Sample No., Type Sample No, Type Sample No.

Figure 3. Example Ground Water Data Collection Form, Fall 2006 Water Quality
Sampling.
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WATER QUALITY
PCA WEST

—&— SEC Deep —©— SEC Shallow —#— Chloride Deep —B— Chloride Shallow

SEC (millimhos/cm)

1100 180
1000 |

900 -

800 PCA WEST DEEP (15F2) 130 g
B
£

700 - a
5
o

600 - =
k)
S

500 80 5

400

PCA WEST SHALLOW (15F1)
300 -
200 T T T T T T T T T T T T T T T T T 30
[e)] o — N [32) < n [{e) N~ (o] (o] o — N ™ < o [{e)
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
S S s s s S s s s S S s s 8 S s s S

Figure 4. MPWMD PCA West Monitor Well Site: Historical Specific Electrical Conductance and Chloride Concentration.
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Figure 5. MPWMD MSC Monitor Well Site: Historical Specific Electrical Conductance and Chloride Concentration.
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Figure 6. MPWMD FO-09 Monitor Well Site: Historical Specific Electrical Conductance and Chloride Concentration.
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Table 1.

SUMMARY OF MPWMD COASTAL SEASIDE BASIN GROUND WATER QUALITY MONITOR WELLS

Site Well Name Location Description Well Date | DWR | Hole | Well | Screened | Strata | Casing | Geologic| E-Log | Elevation
Number | Drilled |Drillers| Depth| Depth | Interval |Seal (feet)] Type Unit (feet AMSL)
Log | (feet) | (feet) (feet)
MSC former MSC mine north of Playa Ave. and west of Hwy. 1
MSC-Shallow approx. 10" S of north property line 15S/1E-15N3| 5/25/1990| 338413 720 695| 490 - - 680 95 - 275 2" pvc QTp --- 80.58 (s1)
MSC-Deep approx. 7' E of MSC-Shallow 15S/1E-15N2| 5/25/1990| 338425 920 865| 810 -850 725 -775 2" pvc Tsm yes 80.78 (s1)
PCA WEST former PCA mine W of Hwy. 1
PCA-W Shallow |approx. 200" SE of ocean bluff 15S/1E-15F1| 3/28/1990| 338400 600 585| 525-575 120 - 150 2"pvc QTp --- 64.64 (s1)
PCA-W Deep  |approx. 50' E of PCA-W Shallow 15S/1E-15F2| 3/90 | 338401 900 885 825-875 | 760-790 | 2"pvc Tsm yes 65.60 (s1)
PCA EAST vacant lot NE of Seaside High baseball field
PCA-E Shallow |approx. 300' E Monterey Rd, 50" N fence |15S/1E-15K5|4/16/1990| 338402 863 410| 350 - 400 110 - 150 2" pvc QTp --- 69.31 (s1)
PCA-E Deep (same borehole as shallow well) 15S/1E-15K4| 4/16/1990 | 338402 863 710/ 650-700 | 580-620 | 2"pvc Tsm yes 69.31 (s1)
ORD TERRACE Ord Terrace School property south of Ord Grove Ave.
OT-Shallow 1700 block Ord Grove Ave. 15S/1E-23Ca| 8/5/1999 --- 530 340| 280 - 330 0-260 2"pvc |upper Tsm| --- 230 (e)
OT-Deep (same borehole as shallow well) 15S/1E-23Cb| 8/5/1999 --- 530 450| 390 - 440 350 - 377 2"pvc |lower Tsm| yes 230 (e)
MPWMD #FO-09 E of Hwy.1, SE of Okinawa Rd.
#9-Shallow 50' east of utility service rd. 15S/1E-11Pa| 8/16/1994| --- 1,110 660 610-650 | 500-540 | 2"pvc QTp --- 119.11 (s2)
#9-Deep (same borehole as shallow well) 15S/1E-11Pb| 8/16/1994| --- 1,110 840| 790 - 830 700 - 765 2" pvc Tsm yes 119.15 (s2)
MPWMD #FO-10 south of Light Fighter Drive, behind Barker Theater Building
#10-Shallow 20' north of access road curb 15S/1E-12Fa| 9/3/1996 --- 1,500 650| 620-640 | 480 -500 2" pvc QTp --- 201.19 (s2)
#10-Deep (same borehole as shallow well) 15S/1E-12Fc | 9/3/1996 --- 1,500, 1,420| 1380 - 1410|1280 - 1300| 2" pvc Tsm (?) yes 201.10 (s2)
NOTES:
7] 1. Official State well numbers end with a numeral; unofficial MPWMD well numbers end with a small case letter. ]
| | 2. Geologic Unit refers to the unit adjacent to the screened interval: QTp = Paso Robles Formation; Tsm = Santa Margarita Sandstone. o
3. Elevation refers to the reference point elevation: (sl1) = surveyed by Land Data Services (1990 and 1992); (s2) = surveyed by Sandis Humber Jones (1995); (e) = altimeter estimate.
| | 4. Well completion data at site MSC are documented in "Installation of Monitoring Well Cluster, Monterey Sand Company”, Staal, Gardner & Dunne, Inc. (SGD), July 1990. ]
[—1 5. Well completion data at sites PCA West and PCA East are documented in "Hydrogeologic Investigation, PCA Well Aquifer Test", SGD, July 1990. u
| | 6. Well completion data at site MPWMD FO-09 are documented in "Summary of 1994 Fort Ord Monitor Well Installations", MPWMD Tech. Mem. 94-07. |
7. Well completion data at site MPWMD FO-10 are documented in "Summary of 1996 Seaside Basin Monitor Well Installations", MPWMD Tech. Mem. 97-04.
| | 8. Two dashes (i.e., "- -") indicate multiple screened intervals. ]
— 9. Three dashes (i.e., "- - -") indicate not applicable or not available. H
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Table 2.
MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

Units are milligrams per liter unless otherwise noted.

GROUND WATER QUALITY MONITORING RESULTS
Seaside Basin Sample Collection Date: October 24 and October 25, 2006

Water Quality Specfic Total Alkalinity ' Ammonia Nitrate TOtal. ) ' . )
Constituent Cpnductance (as CACO3) pH  Chloride  Sulfate  Nitrogen  Nitrogen Organic Calcium Sodium Magnesium Potassium Iron Manganese Orthophosphate  Boron
(micromhos/cm) (asNH3)  (asNO3) Carbon
Drinking Water Standard (1) 900 1600 2200 (2) NA NA 250500600 (2) 250500600 (2)  NA 4 NA NA NA NA NA 03 0.05 NA NA
Sampling Location
15S/1E-15N3 (shal) 320 72 78 46 17 0.06 <1 <0.20 17 39 48 38 <010 <0.0005 0.04 0.39
15S/1E-15N2 (deep) 950 240 8.2 155 45 0.09 <1 <0.20 73 105 16 5.0 <0.10 0.051 <0.03 0.29
15S/1E-23Ca (shal) 800 212 83 106 37 <0.05 6 035 68 79 17 44  1.080 0.077 <0.03 0.29
15S/1E-23Cb (deep) 1280 318 82 181 89 047 <l 084 107 132 26 71 0.169 0.026 <0.03 0.58
15S/1E-15F1 (shal) 300 68 7.8 46 10  <0.05 4 <020 19 33 5.6 25 <010 <0.0005 <0.03 0.32
15S/1E-15F2 (deep) 960 246 1.7 150 42 0.08 <l 027 77 109 18 54 0.541 0.085 <0.03 0.34
15S/1E-15K5 (shal) 330 68 7.9 50 10  <0.05 3 <020 20 39 6.2 29 2390 0.068 <0.03 0.28
15S/1E-15K4 (deep) 790 208 8.2 109 35 <0.05 <1 <020 57 93 12 42  0.216 0.092 <0.03 0.33
15S/1E-11Pa (shal) 330 64 78 56 12 <0.05 <l 042 22 34 45 41 <010 <0.0005 0.04 0.28
15S/1E-11Pb (deep) 420 92 7.9 70 14 <0.05 <l 031 26 53 37 3.7 <0.10 <0.0005 <0.03 0.31
15S/1E-12Fa (shal) 350 7% 7.9 53 19  <0.05 <l <0.20 22 40 57 2.2 <0.10 <0.0005 <0.03 0.23
15S/1E-12Fc (deep) 360 78 78 55 17 <0.05 <1 <020 22 40 5.5 28 <010 0.034 <0.03 0.32
NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

(2) The three values listed for certain constituents refer to the "recommended" level, the "upper" level, and "short-term use" level, respectively.
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SEASIDE BASIN WATERMASTER
MEMORANDUM 2007-01

APPENDIX A

Historical Ground Water Quality Monitoring Results
Seaside Coastal Monitor Wells
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Page 14

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
WELL NO.: T15S/R1E-15N2 WELL NAME: MSC - Deep

Units are milligrams per liter unless otherwise noted.

Specific Total pH Ammonia Nitrate  Total
Conductance Alkalinity . Nitrogen Nitrogen Organic Orthophos-
Date (micromhos/cm) (as CACO3) (pH units) Chloride  Sulfate  (as NO3) (as NO3) Carbon Calcium Sodium Magnesium Potassium Iron Manganese phate Boron
pws 1 900 1600 2200 2 NA NA 250500 600 250 500 600 NA 45 NA NA NA NA NA 0.3 0.05 NA NA
5/31/1990 2500 488 7.3 420 371 <0.4 179 260 84 <0.05 <0.02
4/26/1991 958 180 7.8 166 58 <0.5 0.5 2.6 58 121 9.4 5.9
7/24/1991 928 186 7.9 146 55 112 10 56 <0.10 <0.03
10/23/1991 952 200 7.5 145 57 116
4/28/1992 800 216 7.2 136 40 70 116 12 5.2 <0.03
6/3/1992 122 46 1.4 64 98 13 4.7 <0.01
10/20/1992 925 216 84 148 46 <0.10 <0.05 0.4 69 112 11 50 <0.10 0.07
4/28/1993 943 212 8.3 144 42 <0.10 <0.05 0.5 59 110 12 51 <0.10 <0.05
10/28/1993 957 186 8.2 146 34 <0.01 <1.0 03 54 108 11 49 <0.10 0.09
4/29/1994 944 150 8.2 146 38 <0.05 <1.0 1.7 66 121 13 5.1 <0.10 <0.03
10/28/1994 968 218 8.2 150 70 <0.05 <1.0 0.4 70 109 12 50 <0.01 0.05
5/3/1995 966 210 8.4 160 40 0.13 <1.0 0.8 70 112 12 4.7 <0.01 0.05
11/30/1995 935 202 8.3 152 38 0.12 <1.0 13 62 105 13 49 <0.10 0.08 <0.03
4/25/1996 978 219 7.8 144 45  <0.05 <1.0 0.7 62 107 14 4.8 <0.10 0.07 <0.03
10/11/1996 917 205 7.8 153 43 0.28 1.0 15 57 109 13 51 <0.10 0.08 0.04
4/24/1997 965 229 8.0 156 43 0.13 <1 0.4 54 107 13 4.9 <0.1 <0.03 <0.03
11/19/1997 960 234 7.6 152 47 0.14 <1 1.3 72 104 16 4.9 <0.1 0.09 <0.03
10/27/1998 972 234 7.8 144 42 0.08 <1l <0.2 73 112 15 5.2 <0.1 0.08 <0.03
11/2/1999 967 236 8.4 142 42 0.11 <1 na 69 103 15 4.8 <0.1 0.06 <0.03
11/1/2000 950 219 7.9 145 41 0.16 <1 1.0 75 105 15 4.7 <0.1 0.07 0.22
10/26/2001 968 238 84 145 43 <0.05 <1 0.4 86 103 15 4.7 0.03 0.07 <0.03
11/1/2002 965 238 8.3 157 45 0.10 <1 0.7 69 100 15 3.7 <0.1 0.07 <0.03
11/6/2003 985 242 7.7 155 43 0.10 <1 0.5 75 103 14 4.8 0.13 0.05 <0.03
11/8/2004 1050 221 7.9 156 45 0.15 <1 0.5 73 106 15 4.4 0.11 0.072 <0.03 0.28
11/2/2005 970 252 8.0 162 43 0.13 <1 0.5 76 111 15 4.6 <0.05 0.054 <0.03 0.51
10/25/2006 950 240 8.2 155 45 0.09 <1l <0.2 73 105 16 5.0 <0.10 0.051 <0.03 0.29
NOTES: 1 DWS = Drinking Water Standard; maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

2 The three values for each constituent refer to the "recommended" level, the "upper" level and the "short-term use" level, respectively.
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
WELL NO.: T15S/R1E-15N3 WELL NAME: MSC - Shallow

Units are milligrams per liter unless otherwise noted.

Specific Total pH Ammonia  Nitrate Total

Conductance Alkalinity (as (oH units) _ Nitrogen Nitrogen Organic _ _ _ _ Orthophos-
Date (micromhos/cm)  CACO3) Chloride  Sulfate  (as NO3) (as NO3) Carbon Calcium Sodium Magnesium  Potassium Iron Manganese phate Boron
pws 1 900 1600 2200 2 NA NA 250500 600 250 500 600 NA 45 NA NA NA NA NA 03 0.05 NA NA
5/31/1990 1190 96 7.2 210 271 <0.4 34 138 62 7.8 <0.05 <0.02
4/26/1991 400 97 7.9 58 22 <0.5 0.5 0.3 25 44 6.8 3.7
7/24/1991 500 108 8.0 70 31 55 8.0 45 <0.10 <0.03
10/23/1991 642 146 1.7 88 36 74
4/27/1992 490 130 7.4 7 23 1.0 36 68 9.2 55 <0.01
6/4/1992 40 7 10.4 6.2 <0.01
10/20/1992 595 140 8.4 90 57 <0.10 <0.5 0.2 37 72 9.0 5.6 <0.1 <0.05
4/28/1993 630 150 8.3 96 26 <0.10 <0.5 0.1 37 74 10.0 5.8 <0.1 <0.05
10/28/1993 542 118 8.1 74 29 <0.10 2.0 0.2 30 59 8.0 49 11 0.09
4/29/1994 560 128 8.2 230 28 <0.05 2.0 0.1 33 65 9.0 5.3 0.8 0.04
10/28/1994 560 128 8.2 86 28 <0.05 2.0 0.2 36 68 9.0 5.2 0.4 0.04
5/3/1995 325 66 8.3 48 10 <0.05 2.0 0.3 21 35 5.0 2.7 0.24 <0.03
11/30/1995 350 78 7.7 50 14 <0.05 1.0 1.0 18 39 6.0 3.3 0.40 0.08 0.03
4/25/1996 331 65 7.1 40 21 <0.05 1.0 11 16 39 5.0 3.1 0.19 0.07 0.03
10/11/1996 306 61 7.8 43 19 <0.05 1.0 0.4 15 38 4.0 3.1 0.10 <0.03 0.11
4/24/1997 311 63 8.0 46 14 <0.05 2.0 0.2 17 34 5.0 2.9 0.20 <0.03 <0.03
11/19/1997 301 64 7.9 43 17 <0.05 <1 0.3 18 33 53 2.9 0.21 <0.03 <0.03
10/27/1998 306 64 7.7 40 18 <0.05 <l <0.2 17 36 5.0 35 <0.1 <0.03 0.03
11/2/1999 309 63 8.1 40 17 0.07 <1 na 16 35 5.0 33 <0.1 <0.03 <0.03
11/1/2000 308 64 8.0 41 16 0.11 <1 <0.2 16 36 5.0 34 <0.1 <0.03 0.24
10/26/2001 308 66 8.1 44 17 0.06 <1 <0.2 21 37 4.0 3.8 0.05 <0.03 <0.03
11/1/2002 313 70 8.0 47 18 0.08 <1 0.3 16 35 5.0 2.5 <0.1 <0.03 <0.03
11/6/2003 318 66 7.2 45 17 0.10 <1 0.5 17 36 4.6 3.3 <0.05 <0.0005 0.03
11/8/2004 340 71 7.9 48 18 0.11 <1 <0.2 17 36 4.0 3.1 <0.05 <0.0005 <0.03 0.21
11/2/2005 345 74 7.9 51 18 0.09 <1 <0.2 17 40 4.6 3.5 <0.05 <0.0005 0.04 0.32
10/25/2006 320 72 7.8 46 17 0.06 <1 <0.2 17 39 4.8 3.8 <0.10 <0.0005 0.04 0.39
NOTES: 1 DWS = Drinking Water Standard; maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

2 The three values for each constituent refer to the "recommended” level, the "upper” level and the "short-term use" level, respectively.
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
WELL NO.: T15S/R1E-15F2 WELL NAME: PCA West - Deep

Units are milligrams per liter unless otherwise noted.

Specific Total Ammonia Nitrate Total
Conductance Alkalinity pH Nitrogen Nitrogen Organic Orthophos-
Date (micromhos/cm) (as CACO3) (pH units)  Chloride Sulfate  (as NO3) (as NO3) Carbon Calcium Sodium Magnesium Potassium Iron Manganese phate Boron
Dws 1 900 1600 2200 2 NA NA 250 500 600 250 500 600 NA 45 NA NA NA NA NA 03 0.05 NA NA
4/26/1990 1080 200 7.2 144 214 <0.40 51 81 64 24.0 0.08 0.06
4/26/1991 978 236 7.7 156 60 <0.5 1.3 1.2 63 114 17 6.8
7/24/1991 1034 244 7.9 150 57 110 18 6.7 <0.10 <0.03
10/21/1991 1065 252 7.9 153 68 114
4/29/1992 900 247 7.5 135 38 0.5 76 117 18 5.9
6/2/1992 73 113 18 6.1 <0.01
10/20/1992 926 204 8.1 152 68 <0.1 <0.5 0.6 66 113 17 5.9 <0.1 <0.05
4/28/1993 1012 238 8.0 150 42 <0.1 <0.5 0.6 64 108 19 6.0 <0.1 <0.05
10/28/1993 1033 202 7.8 148 41 <0.1 <1.0 0.3 65 108 17 5.5 0.2 0.07
10/28/1994 1011 238 7.9 152 71 <0.05 <1 0.5 72 107 17 5.6 0.8 0.11
5/3/1995 1016 186 7.9 162 44 0.12 <1 0.4 73 112 18 5.3 0.98 0.14
11/30/1995 992 228 8.0 154 42 0.10 <1 0.6 68 102 18 5.4 0.40 0.10 0.05
4/25/1996 1003 247 7.8 144 46 <0.05 <1 1.0 66 107 18 5.3 0.11 0.08 <0.03
10/11/1996 967 232 7.6 150 39 0.08 <1 0.5 63 107 17 56 <0.10 0.07 0.34
5/21/1997 916 251 6.9 158 42 <0.05 <1 0.5 64 109 17 5.4 0.20 0.06 0.04
11/19/1997 969 256 7.7 150 46 0.10 <1 0.3 71 106 20 53 0.18 0.05 <0.03
10/30/1998 970 237 7.7 146 42 0.06 <1 0.4 79 109 18 54 <0.1 0.08 <0.03
11/2/1999 964 234 8.0 145 43 0.13 4 na 75 105 12 5.8 0.49 0.11 <0.03
11/1/2000 976 241 7.9 149 43 0.09 <1 <0.2 76 103 18 5.1 <0.1 0.09 0.21
10/25/2001 960 224 8.2 146 42 <0.05 <1 0.5 90 103 17 5.2 1.25 0.11 <0.03
10/31/2002 960 252 7.9 159 44 0.12 <1 0.7 75 98 17 4.1 0.88 0.11 <0.03
11/6/2003 972 242 7.8 149 43 0.14 <1 1.1 75 102 16 5.3 0.49 0.08 0.23
11/9/2004 1020 266 7.9 158 44 0.10 <1 0.90 78 104 16 50 1.192 0.131 0.47 0.28
11/3/2005 920 240 7.9 168 43 0.11 <l 054 76 111 17 49 0.200 0.088 <0.03 0.41
10/24/2006 960 246 7.7 150 42 0.08 <1l 0.27 77 109 18 54 0541 0.085 <0.03 0.34
NOTES: 1 DWS = Drinking Water Standard; maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

2 The three values for each constituent refer to the "recommended" level, the "upper" level and the "short-term use" level, respectively.

ATTACHMENT 6 Page-16-




Page 17

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
WELL NO.: T15S/R1E-15F1 WELL NAME: PCA West - Shallow

Units are milligrams per liter unless otherwise noted.

Specific Total pH Ammonia Nitrate Total
Conductance Alkalinity (as . Nitrogen Nitrogen Organic Orthophos-
Date (micromhos/cm) CACO3) (pH units) Chloride  Sulfate  (as NO3) (as NO3) Carbon Calcium Sodium Magnesium Potassium Iron Manganese phate Boron
pws ' 900 1600 2200 2 NA NA 250 500 600 250 500 600 NA 45 NA NA NA NA NA 0.3 0.05 NA NA
4/26/1990 340 28 7.3 68 57 4.0 19 16 23.0 7.7 <0.05 <0.01
6/14/1990 340 50
6/17/1990 330 50
4/26/1991 311 68 7.8 48 21 >5 40 >0.2 19 33 5.4 2.7
7/24/1991 321 66 7.9 44 21 33 5.2 25 <0.10 <0.03
10/21/1991 326 66 8.2 53 19 36
4/29/1992 280 65 7.7 44 11 4.4 20 35 51 24 <0.01
6/3/1992 20 35 5.2 23 <0.01
10/20/1992 302 66 8.2 50 16 <0.10 4.6 20 36 5.0 23 <0.10 <0.05
4/28/1993 311 68 8.2 46 13 <0.10 4.6 0.3 19 34 5.0 2.2 <0.10 <0.05
10/28/1993 327 64 8.2 42 20 <0.10 6.0 0.2 19 32 5.0 2.3 1.1 <0.05
10/28/1994 338 66 8.2 46 20 <0.05 5.0 0.3 23 35 5.0 20 <0.10 <0.03
5/3/1995 317 68 8.6 48 12 0.12 6.0 0.3 21 34 5.0 2.7 1.1 <0.03
11/30/1995 315 64 8.3 52 6 <0.05 4.0 1.0 20 33 5.0 2.2 0.20 <0.03 <0.03
4/25/1996 319 61 7.9 44 11 <0.05 5.0 1.3 19 33 5.0 2.2 0.11 <0.03 <0.03
10/11/1996 315 63 7.8 44 9 <0.05 4.0 0.5 17 32 4.0 22 <0.10 <0.03 0.04
5/21/1997 314 65 6.3 44 10 <0.05 4.0 0.3 18 34 5.0 2.1 <0.1 <0.03 <0.03
11/19/1997 311 65 8.0 50 12 <0.05 4.0 0.2 20 33 6.0 2.2 <0.1 <0.03 <0.03
10/30/1998 316 68 8.0 44 13 0.06 40 <0.2 20 35 5.0 2.3 <0.1 <0.03 0.04
11/2/1999 315 66 8.2 43 11 <0.05 4 na 20 33 5.0 2.3 <0.1 <0.03 <0.03
11/1/2000 311 63 8.2 45 10 <0.05 40 <0.2 19 34 5.0 2.2 <0.1 <0.03 0.19
10/25/2001 308 66 8.1 46 11 <0.05 4.0 0.3 24 34 5.0 2.7 <0.1 <0.03 <0.03
10/31/2002 307 66 8.0 48 11 0.12 <1 0.4 18 28 5.0 1.6 <0.1 <0.03 <0.03
11/6/2003 310 64 7.3 47 11 0.36 4 0.6 20 31 5 22 <0.05 <0.0005 <0.03
11/9/2004 320 70 8.1 50 11 <0.05 5 <0.2 19 32 5 21 0.107 <0.0005 <0.03 0.29
11/3/2005 320 72 8.1 61 11 <0.05 4 <0.2 19 34 5.0 23 <0.05 <0.0005 <0.03 0.23
10/24/2006 300 68 7.8 46 10 <0.05 4 <0.20 19 33 5.6 25 <0.10 <0.0005 <0.03 0.32
NOTES: 1 DWS = Drinking Water Standard; maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

2 The three values for each constituent refer to the "recommended" level, the "upper" level and the "short-term use" level, respectively.
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
WELL NO.: T15S/R1E-11Pb

WELL NAME: FO-09 - Deep

Units are milligrams per liter unless otherwise noted.

Specific Total pH Ammonia Nitrate  Total
Conductance  Alkalinity (as . Nitrogen Nitrogen Organic Orthophos-
Date (micromhos/cm) CACO3) (bH units) Chloride  Sulfate  (as NO3) (as NO3) Carbon Calcium Sodium Magnesium Potassium Iron Manganese phate Boron
pws ! 900 1600 2200 2 NA NA 250500 600 250 500 600 NA 45 NA NA NA NA NA 0.3 0.05 NA NA
8/19/1994 822 190 8.1 102 62 <0.05 6.0 51 88 10.0 4.5 0.57 0.07 0.05
5/3/1995 442 103 8.3 72 12 <005 <1.0 0.3 27 52 4.0 3.4 <0.10 <0.03
11/30/1995 427 80 8.3 70 17 <0.05 <1.0 11 27 51 4.0 3.6 0.30 <0.03 0.03
4/25/1996 443 89 8.0 66 15 <005 <10 0.6 25 51 4.0 35 0.63 <0.03 0.03
10/11/1996 436 91 1.7 66 13 <0.05 <1.0 13 27 53 4.0 3.9 0.29 <0.03 0.35
4/21/1997 436 91 7.3 73 15 <005 <10 03 26 51 4.0 35 0.19 <0.03 0.05
11/19/1997 429 90 8.0 69 15 <005 <10 0.1 28 50 4.0 3.6 <0.10 <0.03 <0.03
10/27/1998 432 88 7.4 66 16 <0.05 <1.0 <0.2 27 49 4.0 3.6 <0.10 <0.03 0.04
11/2/1999 432 92 8.2 64 14 <005 <1.0 na 26 50 4.0 35 <0.10 <0.03 <0.03
11/2/2000 425 87 8.1 66 14 <0.05 1.0 <0.2 26 50 4.0 35 <0.10 <0.03 0.18
10/25/2001 425 92 8.2 68 14 <005 <1.0 0.2 32 49 4.0 3.8 <0.10 <0.03 <0.03
11/1/2002 426 92 8.1 71 15 006 <10 04 25 45 4.0 2.7 <0.10 <0.03 <0.03
12/6/2003 428 88 8.4 71 15 <0.05 <1 05 26 50 4.5 34 <0.05 <0.0005 <0.03
11/8/2004 450 94 8.1 72 15 <0.05 <1 <0.2 25 50 3.0 3.3 0.100 <0.0005 <0.03 0.19
11/2/2005 450 94 8.2 76 15 <0.05 <l 0.29 27 54 3.7 3.6 <0.05 <0.0005 0.06 0.35
10/25/2006 420 92 7.9 70 14 <0.05 <1 0.31 26 53 3.7 3.7 <0.10 <0.0005 <0.03 0.31
NOTES: 1 DWS = Drinking Water Standard; maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.
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WELL NO.: T15S/R1E-11Pa

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS

Units are milligrams per liter unless otherwise noted.

WELL NAME: FO-09 - Shallow

Specific Total pH Ammonia  Nitrate Total
C_onductance Alkalinity (pH units) . Nitrogen Nitrogen Organic . _ _ _ Orthophos-
Date (micromhos/cm) (as CACO3) Chloride Sulfate  (as NO3) (as NO3) Carbon Calcium Sodium Magnesium Potassium Iron Manganese phate Boron
pws 1 900 1600 2200 2 NA NA 250 500 600 250 500 600 NA 45 NA NA NA NA NA 03 0.05 NA NA
8/19/1994 315 154 9.5 55 47 0.11 2.0 12 57 4.0 5.8 0.31 <0.03 <0.03
5/3/1995 348 62 84 56 19 0.08 <1.0 0.3 23 34 4.0 3.6 <0.10 <0.30
11/30/1995 334 62 8.4 54 12 0.05 <1.0 0.8 23 35 4.0 3.7 <0.10 <0.03 0.07
4/25/1996 343 63 7.9 53 11 <0.05 <1.0 0.5 22 33 4.0 3.7 <0.10 <0.03 0.05
10/11/1996 336 61 7.8 53 13 <0.05 <1.0 0.4 22 35 4.0 40 <0.10 <0.03 0.29
4/21/1997 333 59 6.9 56 13 <0.05 <1.0 0.4 22 35 4.0 3.7 <0.10 <0.03 0.06
11/19/1997 330 60 8.0 56 13 <0.05 <1.0 0.2 23 33 5.0 3.7 <0.10 <0.03 0.05
10/27/1998 334 60 7.4 51 16 <0.05 <1.0 0.2 23 36 4.0 3.9 <0.10 <0.03 0.03
11/2/1999 333 61 8.1 51 13 <0.05 <1.0 na 21 32 4.0 3.6 <0.10 <0.03 0.05
11/2/2000 322 59 8.1 52 12 <0.05 <1.0 <0.2 22 34 4.0 3.7 <0.10 <0.03 0.28
10/25/2001 325 64 8.1 54 12 <0.05 <1.0 0.3 23 40 4.0 3.6 <0.10 <0.03 0.05
11/1/2002 328 66 8.1 57 13 0.12 <1.0 0.4 21 30 4.0 29 <0.10 <0.03 0.04
12/6/2003 330 62 7.6 56 13 0.06 <1 0.5 22 33 4.2 3.7 <0.05 <0.0005 <0.03
11/8/2004 350 67 7.9 58 13 0.08 <1 0.20 21 33 4.0 3.4 <0.05 <0.0005 <0.03 0.24
11/2/2005 340 66 8.1 60 12 <0.05 <1 0.29 23 36 4.4 3.7 <0.05 <0.0005 0.05 0.31
10/25/2006 330 64 7.8 56 12 <0.05 <1 042 22 34 45 41 <0.10 <0.0005 0.04 0.28
NOTES: 1 DWS = Drinking Water Standard; maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

2 The three values for each constituent refer to the "recommended" level, the "upper" level and the "short-term use" level, respectively.
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
WELL NO.: T15S/R1E-12Fc  WELL NAME: FO-10 - Deep

Units are milligrams per liter unless otherwise noted.

Specific pH Ammonia Nitrate Total
(;onductance Total Alkalinity (pH units) . Nitrogen Nitrogen Organic ' . ' . Orthophos-
Date (micromhos/cm)  (as CACO3) Chloride  Sulfate  (as NO3) (as NO3) Carbon Calcium Sodium Magnesium Potassium Iron Manganese phate Boron
pws ! 900 1600 2200 2 NA NA 250 500 600 250 500 600 NA 45 NA NA NA NA NA 0.3 0.05 NA NA
9/20/1996 1447 467 7.8 136 27 0.12 <1 148 107 25 72 1.22 0.84 0.04
4/24/1997 652 165 7.7 78 12 0.77 <l 1.1 41 55 8 4.2 <0.10 0.20 <0.03
11/19/1997 469 130 7.9 70 12 0.31 <1 05 36 46 10 3.1 0.76 0.15 0.03
10/27/1998 442 108 7.5 66 46 0.09 <1 03 30 46 8 4.2 <0.10 0.20 <0.03
11/2/1999 394 84 8.2 61 11 0.10 <1 na 24 39 6 26 0.97 0.09 0.04
11/2/2000 380 77 8.1 60 16 0.09 1 05 23 41 6 26 084 0.04 0.20
10/26/2001 372 80 8.2 60 13 <0.05 1 04 25 46 6 26 048 0.09 0.04
11/1/2002 372 78 8.2 64 13 0.17 <1 0.7 21 36 6 1.8 0.33 0.04 <0.03
12/16/2003 374 74 8.2 63 13 <0.05 <1 0.6 22 40 5.9 26 041 0.11 <0.03
11/8/2004 400 86 8.0 62 15 0.07 <1 0.50 23 40 6.0 2.4 0.573 0.139 <0.03 0.33
11/3/2005 380 80 8.1 66 13 0.06 <1 041 23 42 5.6 3.0 0.560 0.053 0.05 0.33
10/25/2006 360 78 7.8 55 17 <0.05 <1 <0.20 22 40 55 2.8 <0.10 0.034 <0.03 0.32
NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

(2) The three values listed for certain constituents refer to the "recommended" level, the "upper” level, and "short-term use" level, respectively.
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WELL NO.: T15S/R1E-12Fa

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS

WELL NAME: FO-10 - Shallow

Units are milligrams per liter unless otherwise noted.

Specific Total pH Ammonia  Nitrate Total
Conductance Alkalinity  (pH units) Nitrogen Nitrogen Organic Orthophos-
Date (micromhos/cm) (as CACO3) Chloride  Sulfate  (as NO3) (as NO3) Carbon Calcium Sodium Magnesium Potassium lron  Manganese phate Boron
pws ! 900 1600 2200 ? NA NA 250 500 600 250 500 600 NA 45 NA NA NA NA NA 0.3 0.05 NA NA
9/20/1996 910 303 7.7 73 9 <0.05 <1l 91 45 18 4.4 469 1.01 0.41
4/24/1997 430 95 7.5 71 25 0.13 <1 0.7 28 43 8 24 0.15 0.06 <0.03
11/19/1997 386 74 7.9 72 14 <0.05 1 0.5 24 40 8 22 <01 <0.03 <0.03
10/27/1998 389 74 7.5 64 14 <0.05 <l 0.2 24 40 7 2.3 <0.1 <0.03 <0.03
11/2/1999 387 72 8.1 64 13 <0.05 1 na 23 38 7 22 <01 <0.03 <0.03
11/2/2000 375 69 8.1 62 12 <0.05 2 <0.2 23 40 7 2.3 <0.1 <0.03 0.16
10/26/2001 365 72 8.1 57 16 <0.05 1 0.2 24 44 6 20 <0.1 <0.03 <0.03
11/1/2002 353 72 8.2 58 17 <0.05 1 0.5 20 34 5 21 <0.1 <0.03 <0.03
12/16/2003 340 62 8.2 58 13 <0.05 1 0.5 22 35 5.8 2.6 <0.05 <0.0005 <0.03
11/8/2004 370 75 7.9 57 17 0.06 <1 0.20 21 38 5.0 1.8 0.108 <0.0005 <0.03 0.39
11/3/2005 350 70 8.1 65 12 <0.05 <1 0.20 21 39 5.2 2.0 <0.05 <0.0005 <0.03 0.27
10/25/2006 350 76 7.9 53 19 <0.05 <1 <0.20 22 40 5.7 2.2 <0.10 <0.0005 <0.03 0.23
NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.
(2) The three values listed for certain constituents refer to the "recommended" level, the "upper" level, and "short-term use" level, respectively.
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS

WELL NO.: T15S/R1E-15K4

WELL NAME: PCA East - Deep

Units are milligrams per liter unless otherwise noted.

Specific Total pH Ammonia Nitrate Total
Conductance Alkalinity  (pH units) Nitrogen Nitrogen Organic Orthophos-
Date (micromhos/cm) (as CACO3) Chloride  Sulfate (as NO3) (as NO3) Carbon Calcium Sodium Magnesium Potassium Iron Manganese phate Boron
pws 1 900 1600 2200 2 NA NA 250 500 600 250 500 600 NA 45 NA NA NA NA NA 0.3 0.05 NA NA
4/27/1990 1080 216 7.4 142 214 <0.4 59 81 60 240 <0.05 0.30
4/28/1992 900 241 7.2 135 41 0.3 77 114 16 5.0 <0.08
6/2/1992 75 110 15 4.9
6/4/1992 134 40 <0.1 74 114 16 5.3 <0.08
11/30/1995 968 236 8.0 142 45 0.05 <1.0 2.5 65 105 15 4.7 0.10 0.11 0.07
4/21/1997 no access
11/19/1997 no access
10/27/1998 no access
11/2/1999 941 230 8.1 132 44 0.06 <1 na 73 103 15 4.8 0.50 0.15 <0.03
11/1/2000 900 225 8.0 130 42 0.08 <1l <0.2 72 102 14 4.6 0.87 0.13 0.22
10/26/2001 880 224 8.3 126 43 <0.05 <1 0.4 78 99 13 4.6 0.46 0.12 <0.03
10/31/2002 not sampled Fall 2002
11/6/2003 845 224 7.6 118 40 0.06 <1 1.7 64 93 12 4.6 1.13 0.06 0.32
11/9/2004 880 236 8.1 115 40 0.06 <1 0.70 60 93 12 4.1 0812 0.124 0.13 0.28
11/2/2005 800 222 8.2 126 38 0.07 <1 0.57 59 97 12 4.2 0.240 0.090 0.04 0.42
10/24/2006 790 208 8.2 109 35 <0.05 <1 <0.20 57 93 12 4.2 0.216 0.092 <0.03 0.33
NOTES: 1 DWS = Drinking Water Standard; maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

2 The three values for each constituent refer to the "recommended" level, the "upper” level and the "short-term use" level, respectively.
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
WELL NO.: T15S/R1E-15K5

WELL NAME: PCA East - Shallow

Units are milligrams per liter unless otherwise noted.

Specific Total pH Ammonia Nitrate Total
Conductance  Alkalinity (@s  (pH units) Nitrogen Nitrogen Organic Orthophos-
Date (micromhos/cm) CACO3) Chloride  Sulfate (as NO3) (as NO3) Carbon Calcium Sodium Magnesium Potassium Iron Manganese phate Boron
pws ! 900 1600 2200 2 NA NA 250 500 600 250 500 600 NA 45 NA NA NA NA NA 0.3 0.05 NA NA
4/27/1990 350 48 7.3 62 71 2.2 27 16 19.0 8.0 <0.05 <0.01
4/28/1992 290 61 7.9 46 8 2.1 16 39 3.8 1.9 <0.02
6/1/1992 45 8 2.0 16 39 3.8 2.3 <0.02
11/30/1995 306 74 8.5 46 <5 <0.05 3.0 0.4 17 40 4.0 1.8 0.10 <0.03 0.04
4/21/1997 no access
11/19/1997 no access
10/27/1998 no access
11/2/1999 384 92 8.2 51 14 <0.05 <1 na 40 40 10.0 3.1 4.8 0.26 0.05
11/1/2000 314 79 8.2 49 8 <0.05 2.0 0.6 20 40 4.0 2.1 38 0.74 0.22
10/26/2001 302 64 8.1 49 8 <0.05 20 <0.2 22 38 5.0 2.7 2.07 0.06 0.03
10/31/2002 not sampled Fall 2002
11/6/2003 307 68 7.7 50 8 0.06 2 0.6 20 35 6 1.8 3.27 0.13 0.88
11/9/2004 370 89 7.7 56 13 <0.05 <1 2.50 27 40 7 2.7 4.071 0.213 0.44 0.15
11/2/2005 330 70 8.0 56 9 <0.05 2 053 26 40 9.7 35 2.760 0.229 0.08 0.30
10/24/2006 330 68 7.9 50 10 <0.05 3 <0.20 20 39 6.2 2.9 2.390 0.068 <0.03 0.28
NOTES: 1 DWS = Drinking Water Standard; maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

2 The three values for each constituent refer to the "recommended"” level, the "upper” level and the "short-term use" level, respectively.
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WELL NO.: T15S/R1E-23Cb WELL NAME: Ord Terrace - Deep

Units are milligrams per liter unless otherwise noted.

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS

Specific Total pH Ammonia  Nitrate Total
Cpnductance Alkalinity (pH units) . Nitrogen Nitrogen Organic . . ' ' Orthophos-
Date (micromhos/cm) (as CACO3) Chloride Sulfate  (as NO3) (as NO3) Carbon Calcium  Sodium Magnesium Potassium Iron Manganese phate Boron
pws 1 900 1600 2200 2 NA NA 250500 600 250 500 600 NA 45 NA NA NA NA NA 0.3 0.05 NA NA
11/2/1999 1255 294 8.3 147 123 0.21 <1 na 105 118 23 7.2 <0.1 0.09 <0.03
11/2/2000 1241 303 8.3 156 115 0.82 <1 1.3 109 118 24 6.8 <0.1 0.09 0.21
10/25/2001 1240 310 8.4 163 115 <0.05 <1 1.2 108 111 25 7.1 <0.1 0.09 <0.03
11/1/2002 1235 300 8.2 170 122 0.52 <1 1.5 103 111 24 5.3 0.12 0.09 <0.03
12/16/2003 1243 296 8.1 170 116 0.53 <1 1.3 104 113 24 6.4 012 0.08 <0.03
11/9/2004 1300 298 8.2 178 107 0.45 <1 1.1 106 120 23 6.3 0.155 0.082 <0.03 0.38
11/2/2005 1230 326 8.2 194 95 0.57 <1 1.2 113 138 25 7.0 <0.05 0.055 <0.03 0.67
10/24/2006 1280 318 8.2 181 89 0.47 <1 0.84 107 132 26 7.1 0.169 0.026 <0.03 0.58
NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

(2) The three values listed for certain constituents refer to the "recommended" level, the "upper" level, and "short-term use" level, respectively.
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
WELL NO.: T15S/R1E-23Ca WELL NAME: Ord Terrace - Shallow

Units are milligrams per liter unless otherwise noted.

Specific Total pH Ammonia  Nitrate Total
Cpnductance Alkalinity (PH units) ' Nitrogen  Nitrogen Organic ' . ' ' Orthophos-
Date (micromhos/cm) (as CACO3) Chloride Sulfate (as NO3) (as NO3) Carbon Calcium  Sodium Magnesium Potassium Iron Manganese phate Boron
pws 1 90016002200 2 NA NA 250500 600 250 500 600 NA 45 NA NA NA NA NA 03 0.05 NA NA
11/2/1999 824 220 8.5 100 43  <0.05 3 na 65 94 12 5.0 0.68 0.08 <0.03
11/2/2000 848 233 8.4 112 40 0.05 <1l 15 73 86 15 43 0.99 0.10 0.36
10/25/2001 780 220 8.6 106 39 <0.05 5 0.6 106 74 15 4.6 0.75 0.11 <0.03
11/1/2002 798 222 8.4 111 41 0.07 6 0.6 66 72 16 3.3 1.84 0.23 <0.03
12/16/2003 917 240 8.3 130 45  <0.05 <1 1.0 7 85 18 4.5 0.79 <0.0005 <0.03
11/9/2004 990 248 8.3 127 51 <0.05 <1 1.50 85 90 18 4.2 0.556 0.185 0.35 0.18
11/2/2005 805 236 8.2 125 42  <0.05 6 0.82 82 86 20 5.6 1.080 0.280 <0.03 0.60
10/24/2006 800 212 8.3 106 37 <0.05 6 0.35 68 79 17 4.4 1.080 0.077 <0.03 0.29

NOTES:
(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.
(2) The three values listed for certain constituents refer to the "recommended" level, the "upper" level, and "short-term use" level, respectively.
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MONTEREY PENINSULA
WATER MANAGEMENT DISTRICT

5 HARRIS COURT, BLDG. G

POST OFFICE BOX 85

MONTEREY, CA 93942-0085 = (831) 658-5600

FAX (831) 644-9560 = http://www.mpwmd.dst.ca.us

SEASIDE BASIN WATERMASTER
MEMORANDUM 2007-02

Date: April 11, 2007

To: Seaside Basin Watermaster

From: Joe Oliver, PG, CHg, Senior Hydrogeologist
Tom Lindberg, Associate Hydrologist

Subject: Results of Quarterly Ground Water Quality Samples Collected in
Winter 2007 from MPWMD Seaside Ground Water Basin Coastal
Monitor Wells

Summary

This memorandum transmits and summarizes quarterly ground water quality data
collected in Winter 2007 by the Monterey Peninsula Water Management District
(MPWMD or District) from its network of Seaside Ground Water Basin coastal monitor
wells. This information is being provided to the Seaside Basin Watermaster Board for
information purposes, and is in compliance with the monitoring protocols described in
the Watermaster’s Seaside Basin Monitoring and Management Program (revised
September 5, 2006), which was prepared in response to the March 27, 2006 court
decision in the Seaside Basin adjudication case. The chemical data from the Winter 2007
sampling of the District’s existing coastal “sentinel” monitor wells do not indicate
evidence of seawater intrusion at these locations in the Seaside Basin.

MPWMD Seaside Basin Coastal Monitor Well Network

The District initiated a ground water quality monitoring program in the coastal area of the
Seaside Basin in 1990, and the network has been expanded since that time. The water
quality data collected from the monitor wells are utilized for the purposes of: (1)
characterizing the chemical nature of the ground water, (2) establishing long-term ground
water quality trends, and (3) monitoring of seawater intrusion potential into the Seaside
Basin. The chemical data reported herein provide information about present water
quality conditions in the coastal portion of the basin, and serve as background water
quality data for comparison in future studies. The District collects ground water quality
data annually in the Fall from its network of 12 monitor wells at 6 separate sites in and
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near the coastal area of the Seaside Basin. In addition to this annual sampling, the
District is currently collecting quarterly samples from the six monitor wells that are part
of this network, which are located at the 3 sites closest to the coastline. These sites,
described herein as the “MPWMD coastal sentinel wells”, are shown on Figure 1. At
each of these 3 sites, a “shallow” and “deep” monitor well have been installed (either in
separate boreholes or as multiple completions in a single borehole), generally
corresponding to well completions within the two principal aquifer units in the Seaside
Basin, known as the Paso Robles Formation (QTp) and Santa Margarita Sandstone
(Tsm), respectively. The Pliocene/Pleistocene-Age QTp is a continental formation
comprised of a fluvial mix of clay, silt, sand and gravel, deposited as ancestral valley fill
sediments. The Miocene-Age Tsm is a marine and brackish-marine, fine- to coarse-
grained arkosic sandstone, which overlies the shales of the Monterey Formation. The
monitor wells are constructed of 2-inch PVC casing, with screens isolated in sand
“packages” within each aquifer unit. The aquifer units are separated from each other in
the wells by cement strata isolation seals.

Water Sample Collection

Water sample collection is accomplished by “air-lift” pumping. The method utilizes a
3/4-inch PVC dedicated airline in the well, which is coupled to an air compressor. The
wellhead configuration is fashioned after that shown in Figure 2. Due to the small
diameter of the monitor wells, the well casing is used as the “eductor” pipe, rather than a
separate eductor pipe inside the well. Through experience, it has been determined that
acceptable pumping results can be achieved if the bottom of the airline is placed at a
depth that gives approximately 50 percent pumping submergence (i.e., the ratio of the
length of the airline below the pumping water level to the total length of the airline). The
air-lift method can be inappropriate for certain water quality constituents due to
chemistry changes brought about by air entrainment in the purged water; however, it is
considered appropriate for the suite of inorganic constituents that are currently analyzed
from the collected samples.

The volume of water removed from each well prior to sampling is generally three casing
volumes, consistent with standard sampling protocol. Sampling is supplemented by field
measurement of several indicator parameters that are collected during pumping, which
ensures that water quality has stabilized prior to sample collection. Once the samples are
collected, they are taken to a State-certified laboratory for analysis.

Winter 2007 Quarter Water Quality Results

Water chemistry analytical results for the quarterly ground water samples collected from
the District’s six existing coastal “sentinel” monitor wells on January 30, 2007, are
provided in Table 1. For comparison, the analytical results from the previous sampling
of these same wells in Fall 2006 are provided in Table 2. Note that Table 2 also includes
the chemical data for six additional monitor wells that are sampled annually from
locations that are farther from the coastline.
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The chemical data from the depth intervals sampled at these monitor wells do not indicate
evidence of water quality changes indicative of seawater intrusion at these locations in
the coastal area of the Seaside Basin. Additional descriptions of the ground water quality
results from the District’s Seaside Basin coastal monitor wells can be found in MPWMD
Seaside Basin Watermaster Memorandum 2007-01, as well as MPWMD Technical
Memorandum 97-02. Both of these documents are available at the District office for
review.

U:\Joe\wp\SBWatermaster\2007\Winter2007WQresults_memo_11apr07.doc
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

SEASIDE BASIN COASTAL GROUND WATER QUALITY
MONITOR WELL LOCATIONS - JANUARY 30, 2007

Legend
4 MPWMD coastal monitor

uMom\pdf2007\seasideWQ_20070130

Figure 1. MPWMD Seaside Basin Coastal “Sentinel” Monitor Well Locations.
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Ground Water Quality Monitoring Results

Tables

ATTACHMENT 6 Page-30-



Seaside Basin Sample Collection Date: January 30, 2007

Table 1

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS

Units are milligrams per liter unless otherwise noted.

Water Qualit Specific Total Ammonia Nitrate Nitrate Total Orthophos-

Constituent 4 Conductance Alkalinity pH Chloride Sulfate Nitrogen Nitrogen  (as NO3- Organic Calcium  Sodium Magnesium Potassium Iron Manganese ﬁgteos
onstituen (micromhos/cm) (as CACO3) (as NH3)  (as NO3) N) Carbon P

Drinking Water Standard (1) 900 1600 2200 (2) NA NA 250 500 600 (2) 250 500 600 (2) NA 45 NA NA NA NA NA NA 0.3 0.05 NA

Sampling Location

15S/1E-15N3 (shal) 325 69 8.1 47 18 0.07 <1 <0.05 0.26 19 38 5 35 <0.10 0.031 <0.05

15S/1E-15N2 (deep) 1005 238 8.2 150 45 0.09 <1 <0.05 0.45 80 102 15 4.6 <0.10 0.072 <0.05

15S/1E-15F1 (shal) 311 69 8.1 47 11 <0.05 4 0.97 0.41 20 33 5 2.2 <0.10 <0.02 <0.05

15S/1E-15F2 (deep) 993 224 7.9 152 43 0.10 <1 <0.05 0.65 83 105 16 49 0.199 0.101 <0.05

15S/1E-11Pa (shal) 323 62 8.1 56 13 <0.05 1 0.14 0.35 23 33 4 3.6 <0.10 <0.02 <0.05

15S/1E-11Pb (deep) 433 82 8.2 71 15 <0.05 1 0.14 0.29 28 50 3 3.4 <0.10 <0.02 <0.05

Water Quality Total Dissolved  Hardness . .

Constituent Solids (as Cac03) Boron  Bromide  Fluoride

Drinking Water Standard (1) NA NA NA NA NA

Sampling Location

15S/1E-15N3 (shal) 234 68 0.24 0.15 0.15

15S/1E-15N2 (deep) 581 262 0.26 0.44 0.25

15S/1E-15F1 (shal) 198 71 0.12 0.15 <0.10

15S/1E-15F2 (deep) 576 273 0.20 0.43 0.28

15S/1E-11Pa (shal) 232 74 0.18 0.18 <0.10

15S/1E-11Pb (deep) 262 82 0.18 0.22 0.12

NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

(2) The three values listed for certain constituents refer to the "recommended" level, the "upper” level, and "short-term use" level, respectively.
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GROUND WATER QUALITY MONITORING RESULTS
Seaside Basin Sample Collection Date: October 24 and October 25, 2006

Table 2
MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

Units are milligrams per liter unless otherwise noted.

Water Quality Specific o1 Alkalinity . Ammonia - Nitrate - Total _ . . .
Constituent Qonductance (as CACO3) pH  Chloride Sulfate Nitrogen  Nitrogen ~ Organic Calcium Sodium Magnesium Potassium Iron Manganese Orthophosphate ~ Boron
(micromhos/cm) (asNH3) (asNO3) Carbon
Drinking Water Standard (1) 900 1600 2200 (2) NA NA 250500 600 (2) 250 500 600 (2) NA 45 NA NA NA NA NA 03 0.05 NA NA
Sampling Location
15S/1E-15N3 (shal) 320 72 78 46 17 0.06 <l <0.20 17 39 4.8 38 <010 <0.0005 0.04 0.39
15S/1E-15N2 (deep) 950 240 8.2 155 45 0.09 <l <0.20 73 105 16 50 <0.10 0.051 <0.03 0.29
15S/1E-23Ca (shal) 800 212 83 106 37 <0.05 6 035 68 79 17 4.4 1.080 0.077 <0.03 0.29
15S/1E-23Cb (deep) 1280 318 8.2 181 89 0.47 <1 084 107 132 26 7.1 0.169 0.026 <0.03 0.58
15S/1E-15F1 (shal) 300 68 7.8 46 10  <0.05 4 <0.20 19 33 5.6 25 <010 <0.0005 <0.03 0.32
15S/1E-15F2 (deep) 960 246 7.7 150 42 0.08 <l 027 77 109 18 5.4 0.541 0.085 <0.03 0.34
15S/1E-15K5 (shal) 330 68 7.9 50 10  <0.05 3 <0.20 20 39 6.2 29 2.390 0.068 <0.03 0.28
15S/1E-15K4 (deep) 790 208 8.2 109 35 <0.05 <l <0.20 57 93 12 4.2 0.216 0.092 <0.03 0.33
15S/1E-11Pa (shal) 330 64 7.8 56 12 <0.05 <l 042 22 34 45 41  <0.10 <0.0005 0.04 0.28
15S/1E-11Ph (deep) 420 92 79 70 14 <0.05 <l 031 26 53 3.7 3.7 <010 <0.0005 <0.03 0.31
15S/1E-12Fa (shal) 350 7% 79 53 19 <0.05 <l <0.20 22 40 5.7 2.2 <0.10 <0.0005 <0.03 0.23
15S/1E-12Fc (deep) 360 78 7.8 55 17 <0.05 <l <0.20 22 40 55 28 <010 0.034 <0.03 0.32
NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

(2) The three values listed for certain constituents refer to the "recommended" level, the "upper” level, and "short-term use" level, respectively.
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SEASIDE BASIN WATERMASTER
MEMORANDUM 2007-03

Date: July 5, 2007

To: Seaside Basin Watermaster

From: Joe Oliver, PG, CHg, Senior Hydrogeologist
Tom Lindberg, Associate Hydrologist

Subject: Results of Quarterly Ground Water Quality Samples Collected in
Spring 2007 from MPWMD Seaside Ground Water Basin Coastal
Monitor Wells

Summary

This memorandum transmits and summarizes quarterly ground water quality data
collected in Spring 2007 by the Monterey Peninsula Water Management District
(MPWMD or District) from its network of Seaside Ground Water Basin coastal monitor
wells. This information is being provided to the Seaside Basin Watermaster Board for
information purposes, and is in compliance with the monitoring protocols described in
the Watermaster’s Seaside Basin Monitoring and Management Program (revised
September 5, 2006), which was prepared in response to the March 27, 2006 court
decision in the Seaside Basin adjudication case. The chemical data from the Spring 2007
sampling of the District’s existing coastal “sentinel” monitor wells do not indicate
evidence of seawater intrusion at these locations and depths monitored in the Seaside
Basin.

MPWMD Seaside Basin Coastal Monitor Well Network

The District initiated a ground water quality monitoring program in the coastal area of the
Seaside Basin in 1990, and the network has been expanded since that time. The water
chemistry data collected from the monitor wells are utilized for the purposes of: (1)
characterizing the chemical nature of the ground water, (2) establishing long-term ground
water quality trends, and (3) monitoring of seawater intrusion potential into the Seaside
Basin. The chemical data reported herein provide information about present ground
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water quality conditions in the coastal portion of the basin, and serve as background
ground water quality data for comparison with future analyses. The District collects
ground water quality data annually in the Fall from its network of 12 monitor wells at 6
separate sites in and near the coastal area of the Seaside Basin. In addition to this annual
sampling, the District is currently collecting quarterly samples from six of these wells (at
three locations) that are closest to the coastline. These sites, described herein as the
“MPWMD coastal sentinel wells”, are shown on Figure 1. At each of these three sites, a
“shallow” and “deep” monitor well have been installed (either in separate boreholes or as
multiple completions in a single borehole), generally corresponding to well completions
within the two principal aquifer units in the Seaside Basin, known as the Paso Robles
Formation (QTp) and Santa Margarita Sandstone (Tsm), respectively. The
Pliocene/Pleistocene-Age QTp is a continental formation generally comprised of a fluvial
mix of clay, silt, sand and gravel, deposited as ancestral valley fill sediments. The
Miocene-Age Tsm is generally described as a marine and brackish-marine, fine- to
coarse-grained arkosic sandstone, which overlies the shales of the Monterey Formation.
The monitor wells are constructed of 2-inch PVC casing, with screens isolated in sand
“packages” within each aquifer unit. The aquifer units are separated from each other in
the wells by cement strata isolation seals.

Water Sample Collection

Water sample collection is accomplished by “air-lift” pumping. The method utilizes a
3/4-inch PVC dedicated airline in the well, which is coupled to an air compressor. The
wellhead configuration is fashioned after that shown in Figure 2. Due to the small
diameter of the monitor wells, the well casing is used as the “eductor” pipe, rather than a
separate eductor pipe inside the well. Through experience, it has been determined that
acceptable pumping results can be achieved if the bottom of the airline is placed at a
depth that gives approximately 50 percent pumping submergence (i.e., the ratio of the
length of the airline below the pumping water level to the total length of the airline). The
air-lift method can be inappropriate for certain ground water quality constituents due to
chemical changes brought about by air entrainment in the purged water; however, it is
considered appropriate for the suite of inorganic constituents that are currently analyzed
from the collected samples.

The volume of water removed from each well prior to sampling is generally three casing
volumes, consistent with standard sampling protocol. Sampling is supplemented by field
measurement of several indicator parameters that are collected during pumping, which
ensures that the ground water quality has stabilized prior to sample collection. Upon
collection of the samples, they are taken to a State-certified laboratory for analysis.

Spring 2007 Quarter Water Quality Results

Water chemistry analytical results for the quarterly ground water samples collected from
the District’s six existing coastal “sentinel” monitor wells on April 30, 2007, are provided
in Table 1. For comparison, the analytical results from the previous sampling of these
same wells in Winter 2007 (i.e., January 30, 2007) are provided in Table 2.
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The chemical data from the depth intervals sampled at these monitor wells do not indicate
evidence of water quality changes indicative of seawater intrusion at these locations in
the coastal area of the Seaside Basin. Additional descriptions of the ground water quality
results from the District’s Seaside Basin coastal monitor wells can be found in MPWMD
Seaside Basin Watermaster Memoranda 2007-01 and -02, as well as MPWMD Technical
Memorandum 97-02. These documents are available at the District office for review.

U:\Joe\wp\SBWatermaster\2007\WQ\Spring2007WQresults_memo_5jul07.doc
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

SEASIDE BASIN COASTAL GROUND WATER QUALITY
SENTINEL WELL LOCATIONS

Miles

Legend
4 MPWMD coastal monitor

u:\tom\pdf2007\seaside\WWQ_20070130

Figure 1. MPWMD Seaside Basin Coastal “Sentinel” Monitor Well Locations.
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Ground Water Quality Monitoring Results

Tables
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Table 1

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS

Units are milligrams per liter unless otherwise noted.

Seaside Basin Sample Collection Date: April 30, 2007

Water Qualit Specific Total Ammonia Nitrate Nitrate Total Orthophos- Total Hardness

C it ty Conductance Alkalinity pH Chloride Sulfate Nitrogen Nitrogen NO3-N Organic Calcium  Sodium Magnesium Potassium Iron Manganese hpl Dissolved Caco3 Boron Bromide  Flouride
onstituen (micromhos/cm) (as CACO3) (asNH3) (asNo3) @SNOIN) ooy phate Solids (88 €aC03)

Drinking Water Standard (1) 900 1600 2200 (2) NA NA 250 500 600 (2) 250 500 600 (2) NA 45 NA NA NA NA NA NA 03 0.05 NA NA NA NA NA NA

Sampling Location

15S/1E-15N3 (shal) 326 73 8.1 43 18 <0.05 <1 <0.05 <0.20 18 38 5 3.3 <0.10 <0.02 <0.05 215 66 0.12 <0.10 0.14

15S/1E-15N2 (deep) 960 209 8.2 153 46 0.06 <1 <0.05 0.44 76 106 15 4.5 <0.10 0.064 <0.05 537 252 0.16 0.46 0.23

15S/1E-15F1 (shal) 300 66 8.1 42 11 <0.05 4 0.97 <0.20 19 33 5 2.1 <0.10 <0.02 <0.05 201 68 0.08 0.13 <0.10

15S/1E-15F2 (deep) 928 223 7.8 155 44 0.05 <1 <0.05 0.32 78 101 16 4.8 0.141 0.098 <0.05 509 261 0.18 0.44 0.27

15S/1E-11Pa (shal) 320 61 8.1 50 16 <0.05 1 0.15 <0.20 22 33 4 3.6 <0.10 <0.02 <0.05 226 71 0.32 <0.10 <0.10

15S/1E-11Pb (deep) 421 89 8.2 65 15 <0.05 1 0.14 <0.20 27 51 4 3.3 <0.10 <0.02 <0.05 245 84 0.14 0.20 <0.10

NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

(2) The three values listed for certain constituents refer to the “recommended” level, the "upper” level, and "short-term use" level, respectively.
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Table 2

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
Seaside Basin Sample Collection Date: January 30, 2007

Units are milligrams per liter unless otherwise noted.

Specific Total Ammonia

Nitrate Total

Total

\é/oa;z;igtéiltny (rﬁgff;f]fsr}ii,) (aguéa:ignoy?’) pH  Chloride Sulfate (l;li;rzg:; (l:slr:\)‘gg; (aSN:\t‘rce)l;e-N) Cc)r:rir;inc Calcium  Sodium Magnesium Potassium Iron Manganese O";?;ZOS' Di;ﬁglsed (:Sag;‘ggg) Boron Bromide  Flouride
Drinking Water Standard (1) 900 1600 2200 (2) NA NA 250 500 600 (2) 250 500 600 (2) NA 45 NA NA NA NA NA NA 03 0.05 NA NA NA NA NA NA
Sampling Location

15S/1E-15N3 (shal) 325 69 8.1 47 18 0.07 <1 <0.05 0.26 19 38 5 35 <0.10 0.031 <0.05 234 68 0.24 0.15 0.15
15S/1E-15N2 (deep) 1005 238 8.2 150 45 0.09 <1 <0.05 0.45 80 102 15 4.6 <0.10 0.072 <0.05 581 262 0.26 0.44 0.25
15S/1E-15F1 (shal) 311 69 8.1 47 11 <0.05 4 0.97 0.41 20 33 5 2.2 <0.10 <0.02 <0.05 198 71 0.12 0.15 <0.10
15S/1E-15F2 (deep) 993 224 79 152 43 0.10 <1 <0.05 0.65 83 105 16 4.9 0.199 0.101 <0.05 576 273 0.20 0.43 0.28
15S/1E-11Pa (shal) 323 62 8.1 56 13 <0.05 1 0.14 0.35 23 33 4 3.6 <0.10 <0.02 <0.05 232 74 0.18 0.18 <0.10
15S/1E-11Pb (deep) 433 82 82 71 15 <0.05 1 0.14 0.29 28 50 3 3.4 <0.10 <0.02 <0.05 262 82 0.18 0.22 0.12

NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

(2) The three values listed for certain constituents refer to the "recommended" level, the "upper” level,

and "short-term use” level, respectively.
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MONTEREY PENINSULA
WATER MANAGEMENT DISTRICT

5 HARRIS COURT, BLDG. G

POST OFFICE BOX 85

MONTEREY, CA 93942-0085 = (831) 658-5600

FAX (831) 644-9560 = http://www.mpwmd.dst.ca.us

SEASIDE BASIN WATERMASTER
MEMORANDUM 2007-05

Date: October 27, 2007

To: Seaside Basin Watermaster

From: Joe Oliver, PG, CHg, Senior Hydrogeologist
Tom Lindberg, Associate Hydrologist

Subject: Results of Quarterly Groundwater Quality Samples Collected in
Summer 2007 from MPWMD Seaside Groundwater Basin Coastal
Monitor Wells

Summary

This memorandum transmits and summarizes quarterly groundwater quality data
collected in Summer 2007 by the Monterey Peninsula Water Management District
(MPWMD or District) from its network of Seaside Groundwater Basin coastal monitor
wells. This information is being provided to the Seaside Basin Watermaster Board
(Watermaster) for information purposes, and is in compliance with the monitoring
protocols described in the Watermaster’s Seaside Basin Monitoring and Management
Program (revised September 5, 2006), which was prepared in response to the March 27,
2006 court decision in the Seaside Basin adjudication case. The chemical data from the
Summer 2007 sampling of the District’s existing coastal “sentinel” monitor wells do not
indicate evidence of seawater intrusion at these locations and depths monitored in the
Seaside Basin.

MPWMD Seaside Basin Coastal Monitor Well Network

The District initiated a groundwater quality monitoring program in the coastal area of the
Seaside Basin in 1990, and the network has been expanded since that time. The water
chemistry data collected from the monitor wells are utilized for the purposes of: (1)
characterizing the chemical nature of the groundwater, (2) establishing long-term
groundwater quality trends, and (3) monitoring of seawater intrusion potential into the
Seaside Basin. The chemical data reported herein provide information about present
groundwater quality conditions in the coastal portion of the basin, and serve as
background groundwater quality data for comparison with future analyses.
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Under the current monitoring program conducted for the Watermaster, the District is
collecting quarterly samples from six monitor wells (at three locations) that are closest to
the coastline. These sites, described herein as the “MPWMD coastal sentinel wells”, are
shown on Figure 1. In addition to these MPWMD coastal sentinel well sites,
groundwater quality data are also collected annually in the Fall from six additional
MPWMD monitor wells at other locations farther from the coastline in and near the
coastal subareas of the basin. At each site, a “shallow” and “deep” monitor well have
been installed (either in separate boreholes or as multiple completions in a single
borehole), generally corresponding to well completions within the two principal aquifer
units in the Seaside Basin, known as the Paso Robles Formation (QTp) and Santa
Margarita Sandstone (Tsm), respectively. The Pliocene/Pleistocene-Age QTp is a
continental formation generally comprised of a fluvial mix of clay, silt, sand and gravel,
deposited as ancestral valley fill sediments. The Miocene-Age Tsm is generally
described as a marine and brackish-marine, fine- to coarse-grained arkosic sandstone,
which overlies the shales of the Monterey Formation. In and near the coastal subareas of
the basin, the QTp deposits can be up to about 600 feet thick; the Tsm deposits are
generally 200 to 300 feet thick. The monitor wells are constructed of 2-inch PVC casing,
with screens isolated in the more permeable (based on lithologic and geophysical logging
analyses) sand “packages” within each aquifer unit. The aquifer units are separated from
each other in the wells by cement strata isolation seals. In other recent documents
prepared for the Watermaster, wells completed in the QTp sediments have been assigned
to the “shallow aquifer zone”, and wells completed in the Tsm sediments have been
assigned to the “deep aquifer zone” of the Seaside Basin.

It should also be noted that in 2007, four new coastal sentinel monitor wells were
installed for the Watermaster at other locations in and near the coastal subareas. Results
from these new Watemaster sentinel monitor wells are not included in this memorandum.
Initial results from these new monitor wells are reported in a separate report recently
prepared for the Watermaster by Martin Feeney, titled Seaside Groundwater Basin
Watermaster Seawater Sentinel Wells Project, dated October 2007. It is planned to
incorporate these new monitor wells into Watermaster monitoring program on an
ongoing basis.

Water Sample Collection

Water sample collection is accomplished by “air-lift” pumping. The method utilizes a
3/4-inch PVC dedicated airline in the well, which is coupled to an air compressor. The
wellhead configuration is fashioned after that shown in Figure 2. Due to the small
diameter of the monitor wells, the well casing is used as the “eductor” pipe, rather than a
separate eductor pipe inside the well. Through experience, it has been determined that
acceptable pumping results can be achieved if the bottom of the airline is placed at a
depth that gives approximately 50 percent pumping submergence (i.e., the ratio of the
length of the airline below the pumping water level to the total length of the airline). The
air-lift method can be inappropriate for certain groundwater quality constituents due to
chemical changes brought about by air entrainment in the purged water; however, it is
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considered appropriate for the suite of inorganic constituents that are currently analyzed
from the collected samples.

The volume of water removed from each well prior to sampling is generally three casing
volumes, consistent with standard sampling protocol. Sampling is supplemented by field
measurement of several indicator parameters that are collected during pumping, which
ensures that the groundwater quality has stabilized prior to sample collection. Upon
collection of the samples, they are taken to a State-certified laboratory for analysis.

Summer 2007 Quarter Water Quality Results

Water chemistry analytical results for the quarterly groundwater samples collected from
the District’s six existing coastal “sentinel” monitor wells in Summer 2007 (i.e., July 31,
2007), are provided in Table 1. For comparison, the analytical results from the previous
sampling of these same wells in Spring 2007 (i.e., April 30, 2007) are provided in Table
2.

The chemical data from the Summer 2007 sampling of these monitor wells do not show
significant changes relative to the previous sampling, and do not indicate evidence of
water quality changes indicative of seawater intrusion at these locations and depths in the
coastal area of the Seaside Basin. It should be cautioned that the ability to characterize
groundwater quality conditions over the entire thicknesses of the QTp and Tsm aquifer
zones at these locations is limited in that the monitor wells from which these samples
were collected have limited screened intervals, generally 40 to 50 feet in total length.
Therefore, the sampled intervals represent only a small portion of the total aquifer
thicknesses at the locations sampled.

Additional descriptions of the groundwater quality results from the District’s Seaside
Basin coastal monitor wells can be found in MPWMD Seaside Basin Watermaster

Memoranda 2007-01, -02 and -03, as well as MPWMD Technical Memorandum 97-02.
These documents are available at the District office for review.

U:\Joe\wp\SBWatermaster\2007\WQ\Summer2007WQresults_memo_270ct07.doc
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MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

SEASIDE BASIN COASTAL GROUND WATER QUALITY
SENTINEL WELL LOCATIONS

Legend
4 MPWMD coastal monitor

Monterey \aas
Water Management District

u:\tom\pdf2007\seaside\WWQ_20070130

Figure 1. MPWMD Seaside Basin Coastal “Sentinel” Monitor Well Locations.
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Groundwater Quality Monitoring Results

TABLES
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Table 1

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
Seaside Basin Sample Collection Date: July 31, 2007

Units are milligrams per liter unless otherwise noted.

Water Quality Specific TOt.al, . Ammonia Nitrate Nitrate Totall . " . ) Orthophos- ‘Tota Hardness . )
Constituent Cpnductance Alkalinity ~ pH  Chloride  Sulfate Nitrogen  Nitrogen (as NOB-N) Organic Calcium  Sodium Magnesium Potassium Iron Manganese phate D|ssqlved (as CaC03) Boron  Bromide  Fluoride
(micromhos/cm) (as CACO3) (as NH3)  (as NO3) Carbon Solids
Drinking Water Standard (1) 900 1600 2200 (2) NA NA 250 500 600 (2) 250 500 600 (2) NA 45 NA NA NA NA NA NA 03 005 NA NA NA NA NA NA
Sampling Location
15S/1E-15N3 (shal) 324 74 8.2 42 16 <0.05 <1 --  <0.20 19 38 5 3.7 <0.100 <0.020 <0.05 -- -- 0.32 -- 0.15
15S/1E-15N2 (deep) 947 215 83 148 41 0.08 <1 -- 0.2 79 105 14 49 <0.100 0.064 <0.05 -- -- 0.46 0.21
15S/1E-15F1 (shal) 291 66 8.0 41 10  <0.05 4 -- <020 20 32 5 2.3 <0100 <0.020 <0.05 -- -- 0.22 -- 0.14
15S/1E-15F2 (deep) 927 209 8.0 150 39 0.05 <1 -- 0.41 80 100 14 53 0133 0.097  <0.05 -- -- 0.30 -- 0.24
15S/1E-11Pa (shal) 320 72 82 50 12 <0.05 <1 -- 0.31 23 32 4 3.9 <0.100 <0.020 <0.05 -- -- 0.38 -- 0.11
15S/1E-11Pb (deep) 418 9 83 63 13 <0.05 <1 -- <0.20 28 51 4 3.7 <0100 <0.020 <0.05 -- -- 0.50 -- 0.10

NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

(2) The three values listed for certain constituents refer to the "recommended” level, the "upper” level, and “short-term use" level, respectively.
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Table 2

MONTEREY PENINSULA WATER MANAGEMENT DISTRICT

GROUND WATER QUALITY MONITORING RESULTS
Seaside Basin Sample Collection Date: April 30, 2007

Units are milligrams per liter unless otherwise noted.

\Water Oualit Specific Total Ammonia  Nitrate Nitrat Total Orthooh Total Hard

c I'?u tly Conductance ~ Alkalinity ~ pH  Chloride  Sulfate  Nitrogen  Nitrogen (as ll\lr(")iSEN) Organic Calcium  Sodium Magnesium Potassium Iron Manganese " r?;eos' Dissolved (asarc:gzz) Boron  Bromide  Flouride
onstituen (micromhos/cm) (as CACO3) (as NH3)  (as NO3) "V Carbon P Solids

Drinking Water Standard (1) 900 1600 2200 (2) NA NA 250 500 600 (2) 250 500 600 (2) NA 45 NA NA NA NA NA NA 03 0.05 NA NA NA NA NA NA

Sampling Location

15S/1E-15N3 (shal) 326 73 81 43 18 <0.05 <1 <0.05 <0.20 18 38 5 3.3 <0.10 <0.02 <0.05 215 66 0.12 <0.10 0.14

15S/1E-15N2 (deep) 960 209 8.2 153 46 0.06 <1 <0.05 0.44 76 106 15 45 <0.10 0.064 <0.05 537 252 0.16 0.46 0.23

15S/1E-15F1 (shal) 300 66 8.1 42 11 <0.05 4 0.97 <0.20 19 33 5 21 <0.10 <0.02 <0.05 201 68 0.08 0.13 <0.10

15S/1E-15F2 (deep) 928 223 7.8 155 44 0.05 <1 <005 0.32 78 101 16 48 0141 0.098 <0.05 509 261 0.18 0.44 0.27

15S/1E-11Pa (shal) 320 61 8.1 50 16 <0.05 1 0.15 <0.20 22 33 4 3.6 <010 <0.02 <0.05 226 71 032 <0.10 <0.10

15S/1E-11Pb (deep) 421 89 8.2 65 15 <0.05 1 0.14 <0.20 27 51 4 33 <0.10 <0.02  <0.05 245 84 0.14 020 <0.10

NOTES:

(1) Maximum contaminant levels are from California Domestic Water Quality and Monitoring Regulations, Title 22, 1977.

(2) The three values listed for certain constituents refer to the "recommended" level, the "upper” level, and "short-term use" level, respectively.
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ATTACHMENT 7

CONSTRUCTION OF SENTINEL MONITORING WELLS
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Martin B. Feeney F.G. 4524
Consulting Hydrogeologist CEG. 145
GHg 143

SEASIDE GROUNDWATER BASIN WATERMASTEE.
SEAWATEE SENTINEL WELLS PROJECT
Summary of Operations

--—Executive Summary----

For
Seaside Groundwater Basin Watermaster

Prepared by

Martin B. Feeney PG, CHg
with assistance from Pueblo Water Resources, Inc.

October 2007

P.0. Box 23240, Ventura, CA 93002 + Phone: 305/643-T7T10 # e-mai mfeeney(@lixnetoom.com
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Executive Summary

As part of the overall management strategy for the Seaside Groundwater Basin, the Seaside
Groundwater Basin Watermaster was required to install additional monitoring wells to assist in the
ability to detect seawater intrusion into the Seaside Groundwater Basin, These wells, as a result of their
purpose and location near the coastline, were designated as Sentinel Wells.

Purpose and Design

The Sentinel Wells project was designed to allow momitering for seawater intrusion throughout the
entire section of saturated sediments at four locations in the northern coastal portion of the Seaside
Groundwater Basin, Seawater intrusion would be detected due to changes in conductivity of the
sediments as measured by down-hele geophysical methods. Wells are also designed to provide for
collection of water level data from the lower aquifer system in the Seaside Basin — the agquifer system
that provides the majority of the water supply from the basin.

Permitting

The wells are located on the west side of US. Highway 1 on land formerly pat of Fort Ord Military
Feservation. The land now is being developed inte Fort Ord Dunes State Park. Construction of the
wells required both CEQA review and a permit from the California Coastal Commission. Well
constriction also required permuits from Monterey County Envirenmental Health Department.

Field Activities

Wells were constructed during July through September 2007 utilizing conventional rotary dnlling
methods. Wells are constructed of 3-inch diameter PVC casing and extend to as deep as 1,500 feet.
The wells, depending on location, penetrate geclogic materials assigned to Quaternary Beach/Dune
Sand Deposits, Aromas Sand, Paso Robles Formation, Purisima Formation and/or Santa Margarita
Sandstone. The three most southerly wells reach the Monterey Formation — the adopted effective base
of freshwater water for the Seaside Basin. The Santa Margarita Sandstone was only encountered in the
most southerly location.

After completion of the wells, geophysical logging and water gquality sampling were performed. Each
of the wells was induction logged to measure the conductivity of the fluids contained within the
sediments. Water guality samples were collected by air-lifting and through down-hole sampling
technigues. Induction logging identified zones of saline intrusion in the upper portion of each of the
wells. Intrusion was limited to the DuneBeach Sand Deposits and Aromas Sand. No evidence of
seawater infrusion was detected in the upper aquifer or lower aquifer units that comgprise the useable
aquifers of the Seaside Basin.  Water quality sampling revealed significant difference in water
chemistry both spatially and vertically. The quality of water in the Purisima Formation 15 substantially
less mineralized than the Santa Margarita Sandstone.
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The geologic, geophysical and hydrogeologic data from the Sentinel Wells have provided significant
additional understanding of the hydrogeology of the southern Fort Ord area of the Seaside Groundwater
Basin.

» The most significant geologic finding was the absence of the Santa Margarita Sandstone at
three of the four monitoring wells, and the extremely limited thickness of the Santa Margarita
Sandstone at the most southerly site. The most northerly well encountered Pliocene-aged
Purisima Formation to total depth (1,500 feet). Moving farther south, the monitoring wells
encountered Purisima Formation overlying shales of the Monterey Formation. At the most
southerly site, the lithologic and water gquality data suggest that there is a 30- to 40-foot thick
section of Santa Margarita Sandstone underlying the Purisima and overlying the Monterey
Formation shales.

# The data reveal that the Purisima Formation extends much farther south into the Seaside
Grouwndwater Basin than had previcusly been believed. Additionally, the recent data suggest
that interpretaticn of geologic data from some of the previous monitoring wells in southern Fort
Ord may have erronecusly identified the Purisima Formation as the Santa Margarita Sandstone.

# The absence of the Santa Margarita Sandstone complicates the hydrogeclogic understanding of
the Seaside Basin. but it may have limited impacts on basin management. The Purisima
Formation is water-bearing and is used for municipal supply by Marina Coast Water District.
The Purisima Formation 1s less permeable than the Santa Margarita Sandstene, however, the
Purisima is substantially thicker and. as such, may have similar fransmissivities. Additional
analysis will be required fo determine whether the occurrence of the Purisima Formation in
place of the Santa Margarita Sandstone has relevance to basin storage volumes, susceptibility to
seawater infrusion, opportunities for ASE. and basin management.

= Water level data from the Sentinel Wells reveal water levels in the lower aquifer system at the
location of the wells to be approximately 20 feet below sea level.

= Water quality data from the Sentinel Wells reveal water quality to vary spatially and with
depth. Down-hole sampling techniques have revealed differences in salinity of more than two
fold within the same well that was masked when a composite sample was collected. This needs
to be considered when designing a sampling program.

# Water from the wells completed in the Purisima Formation is significantly less saline than
water from the Santa Margarita Sandstone in the Seaside Basin This difference will
complicate spatial analysis of water quality trends. Comparison of chloride concentrations
between waters from Santa Margarita Sandstone and water from the Purisima Formation need
to be considered carefully. Natorally cecurning chloride concentrations in the Santa Margarnta
Sandstone are several times higher than the chloride concentrations in the Purisima Formation
and therefore infrusion detection “triggers” will need to be specific to the geologic unit.

= Mo ewvidence of seawater intrusion was detected in either of the primary acquifer systems of the

Seaside Basin: the Pasc Robles Formation or the Santa Margarita Sandstone Purisima
Formation.
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» Geophysical data reveal significant seawater intrusion in the upper portions of SBWM £1
borehole to depths of approximately 350 feet. The existence of seawater intrusion in the
shallow aguifer units in this area has been known for decades.

# Ewidence for seawater intrusion at the other 3 locations was limited to saline intrusion into the
shallow Dune/Beach Sand Deposits.

RECOMMENDATIONS

# The data from the Sentinel Wells, taken together with existing data from previous monitoring
wells, raise some hydrogeologic questions and suggest that additional hydrogeologic analysis is
required. Some of the hydrogeclogic guestions are relevant to basin management while others
are relatively academic. The hydrogeologic analysis should include, as necessary, the
refinement and revision of the overall hydrogeologic structure/stratigraphy of the Basin, but
focus on the ramifications, if any, these refinements may have on the management of the basin.

Additional Monitoring Wells:

» While more borehole data are almost always useful, it is not believed at this time fo be
necessary ot cost-effective to install additicnal momitoring wells solely for the purpose of
achieving a better understanding of the basin hydrogeclogy or to manage the basin.

# The need for additional monitoring wells may change over time as data accumulates. If
changes in conductivity are detected over several induction logging cycles. meonitoring well(s)
should be installed as appropriate to allow sampling of the locations and zones of interest.
These changes will occur gradually and will need to be confirmed over time before initiating
well construction. As such, it iz unlikely that Watermaster will need to budget for construction
of additional monitoring wells for the coming year. The Watermaster, however, might include
in the budget for 2009, a contingency for installing menitoring wells in response to the
detection of significant changes in conductivity, as measured by induction logging, in the
Sentinel Wells. An appropriate budget for permitting, construction and hydrogeologic
oversight of a new monitoring well would be approximately $150,000.

Data Collection:

» The Sentinel Wells represent a significant addition fo the monitoring network of the Seaside
Groundwater Basin. The Sentinel Wells should be induction logged guarterly. Successive
inducticn logs should be overlaid on previcus logs for comparizon. Water samples should be
collected concurrently for comparison and calibration of induction logs. If possible, water
guality samples should be collected from top and bottom of screened intervals.  After the first
vear of data collection, the data should be reviewed with the intent of determining the
appropriate sampling frequency.

# The Sentinel Wells are located in the newly-created Fort Ord State Parke. This park 1s soon to
be open to the public. Given the park’s visitor-serving purposes, there is a motivation to
minimize the disruption of park uses that periodic data collection activities will create. As
such, it 1z recommended that data collection methods be utilized that result 10 mintmmm
dismuption. Data collection technigques should have a limited footprint and should be able to be
performed guickly.

# Consistent with the recommendation to minimize data collection impacts, 1t 15 recommended
that periodic water guality sampling be performed utilizing down-hole capture methods. This
will avoid well purging activities which would require mobilization of pumping equipment and
the containment and disposal of purge water. The use of down-hole sampling capitalizes on the
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induction logging program as the down-hole sampling can be performed utilizing the same
wire-line equipment on site for induction logging.

Down-hole wire-line water guality sampling also provides the ability to get relatively discrete
water quality samples from differing depths within the perforated interval. Additicnally, dewn-
heole sampling, performed concurrently with the induction logging, is much less expensive in
terms of labor costs than conventional sampling methods.

Again, to minimize disruption to Park activities and uses, the Sentinel Wells should be
equipped with continuous water-level data loggers to record water level fluctuations.
Centinuous water level data collection will allow characterization of both tidal fluctuations and
the pumping stresses imposed by regional extractions. These data will assist in understanding:
(1) the nature and degree of connectivity to the ocean; (2) the influence of pumping/injection
stresses at these locations; (3) the regional gradients and groundwater flow directions: and (4)
long-term trends in grownd water levels along this section of the coastline.

At the most northerly and southerly sites, there are nearby shallow monitor wells that were
installed as part of previous investigations. Censideration should be given to adding these
wells to the monitor well network for regular water level monitoring as this informatien conld
supplement the data from the new Sentinel Wells for future hydrogeologic analyses.

It is estunated that each induction logging and water guality sample collection event can be
performed for approximately $6,500 inclusive of laboratory analysis. This would include 4
induction logs, the collection of 2 water samples from each well and laboratory analysis for
general mineral constituents. Technical staff time would be i addition to this cost. It may be
possible to acquire the logging and sampling services as part of negotiated annual contract.
This could reduce costs significantly.
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Seaside Groundwater Basin Management and Monitoring Program
Comprehensive Basin Production, Water Level and Water Quality Program
Phase 1 Implementation

The Seaside Basin Monitoring and Management Program (MMP) was developed by
the Seaside Basin Watermaster Technical Advisory Committee (TAC) and adopted
on May 17, 2006, and revised on September 5, 2006, to comply with the decision
entered in the Seaside Groundwater Basin Adjudication (California American Water
v. City of Seaside, Monterey County Superior Court, Case Number M66343)
(hereinafter referred to as Decision). The MMP contains several primary tasks: 1)
Basin Monitoring Well Construction Program; 2) Comprehensive Basin Production,
Water Level and Water Quality Program; 3) Basin Management Program; and 4)
Seawater Intrusion Program. As part of the Phase 1 MMP Implementation, RBF
Consulting has developed a comprehensive database to be utilized for on going
monitoring of groundwater well production, water levels, and water quality
monitoring as prescribed by the decision.

For successful implementation of the Seaside Basin Monitoring Program, pertinent
basic historical groundwater resource data is being consolidated into a secured online
database to allow more efficient organization and data retrieval. The newly developed
database combines the existing MPWMD database with a database developed for
groundwater studies on the former Fort Ord. Characteristics of existing wells and
wells proposed as part of the Seaside Basin Monitoring Program are notated in the
database. Attributes stored include well type, location, construction details and other
pertinent information based on well construction logs and permits. The consolidated
database allows pertinent groundwater data to be efficiently organized, managed and
housed in a single location to facilitate:

— Ongoing data collection;

— Data storage and retrieval,

— Distribution of basic data to Watermaster members and interested parties; and,
— Preparation of annual and periodic reports to the Watermaster

Database features

The database has been developed using SQL Server, an industry standard for
relational database management systems, and the data is made accessible through the
web via the ASP.net standard programming language. Both of these are common
open technologies and can be built upon for future increased capacity and added
functionality as desired in the future. Hosting of this web-based application is
managed at a secure collocation site to assure data security, backup, and 24/7
accessibility. By using a centralized “client/server” approach to this application, we
have eliminated the need to install and maintain any specialized software at any of the
user’s sites. This database application requires only an Internet Browser to gain
access to the database and to provide the query, mapping, and reporting functionality.
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Further, updates and modification to the system can be accomplished centrally and
avoid the pitfalls of an end user application that must be updated and maintained each
time modifications are made. This approach also provides for central storage of the
data for simplified backup and to assure the end user that they are viewing the most
current information at all time.

The database attributes will be made more accessible through the use of an Interactive
Mapping function that uses ESRI’s ArcGIS Server. ArcGIS Server is a Geographic
Information System (GIS) application that allows stakeholders to view well locations
in the Seaside Basin from the database window online and ask for relevant reference
information based on its geographic location. Zoom levels are restricted with some
levels of access to meet the security requirements relative to the exact location of
some well information. This interactive map is connected to the consolidated
database, so users can view reports, run queries, and input data.

Accessibility

Due to the sensitive nature of some of the project information, the online database
incorporates advanced online security features to meet data security requirements and
protect the safety of the public and customers within the Watermaster's service area
while still allowing easy access for the public and stakeholder agencies.

To provide specific access to those authorized to view and edit the information, the
database has built in permission levels according for specific users. These permission
levels are based on their security clearance level as defined by the Watermaster board.
Each person who is authorized to login to the database and interactive mapping
application is assigned their own individual user name and password, and can
therefore only view and/or edit data that is allowed by their specific user security
level.

Database Content

The data for the wells in the Seaside Basin were gathered from various agencies, both
at the local and state levels. Participating agencies include the Monterey Peninsula
Water Management District (MPWMD), Monterey County Water Resources Agency
(MCWRA), Monterey County Health Department, City of Seaside, the California
Department of Water Resources, and the Former Fort Ord.

After reviewing and crosschecking the data, and getting feedback and approval from
the various agencies, the database structure was custom developed to meet the needs
of the Water Master for reporting, data retrieval, and water quality analysis. An
important design feature of the database is that it allows for flexibility and
expandability for the future. A master list of ninety-six wells was compiled based on
the data collected. Pertinent information such as State Well number, well type,
location, construction/material specifications and dimensions are included in the
master well listing inside the database. An additional data table of the water systems
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within Seaside Basin links to the main well information table and will allow the
database users to find wells for a given water system. Further, by determining the
water system and the “type” of water system, the database will reference a table of
acceptable values to assist both in the data validation process at the time of data entry
and to generate email alerts and reports when values fall outside the norm or the
legislated limits. As more data is obtained for the wells, it is input to the centralized
and consolidated database through the secure web application.

In addition to physical characteristics of the wells in the Seaside Basin, data for water
quality, water production, and water level have also been incorporated into the
database. Currently water quality data is limited to monitoring wells from the
MPWMD. This available water quality information ranges from 1990 to April 2007
while the water depth table information ranges from 1987 to 2007. Production data is
in the process of being obtained from the various stakeholders and state and local
agencies and will be input along with remaining water quality and water level
information into the database on an on-going basis.

Another feature of the database is an automated data entry quality control and data
validation tool which will compare water quality data that being input to federal and
state water quality standard levels for pH, alkalinity, and 20 other constituent levels.
If readings fall slightly outside the mandated standards, users of the online database
will be warned and appropriate staff and agencies will be notified by an email alert
that such a variation has been recorded. Should an entry be made which falls well
outside the range of possible values, the user will be warned to check their data entry
and re-enter the value before alerts are sent. By catching errors in data entry rather
than waiting for later reports, the corrections can be made immediately and greatly
improve the quality and reliability of the database applications.

Another integral part of the database includes a detailed contact list.  This
consolidated list of contact information includes accommodation for well owners,
well operators, well drillers, property owners, water quality laboratories, and water
quality samplers. This comprehensive approach will allow the administrators of the
database to update contact information in one location and eliminate the common
mistake of updates to one record and not to others leading to confusion and
conflicting information thus lowering the value of the database application. Using the
query functionality of the database, users will be able to quickly find an individual
well or group of wells based on contact criteria, including ownership, driller, operator
or even the laboratory or sampler which collected or processed the water sample.

The online database will also act as a document storage and retrieval system by
storing scanned documents and photographs which are linked to respective wells,
water quality reports, production records, or depth measurements. The design of the
online interface will allow users to pick from a list of many documents and
photographs related to a well and bring them up for viewing. Example documents
include construction/destruction reports, site plans, permits, driller logs, capacity test
reports, and site photos. Other types of documents can be accommodated as needed.
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Appendix:

Database Schema/Diagram

Seaside Basin — Watermaster Database Schema

August 9, 2007
[r—— Chronology Tables
Water Tahh:_- D‘f Discrate Temporal Report Data
System - Acceptable g
Table Values '
Water
{  Quality
Table
Parcel Table ¥ —_ 3
]
Owner /
Contractor List [
Well Dwner De pth
Oriller, Gperator, Table
Well Table Sampler, labaratary, |
Proparty Owner | ; -
Main Well Data e
Statle Dascripthve Well Information
| | Praduction
: Table
User List Document
User Accounts Table S ig
Access Levels
Slakeholder Conlact List - L——
Scanned g iotive Catalog of
BT Raster Files

(Photos, PDF, Scans)

ATTACHMENT 8 Page-5-

RE®
G

mf
v



View of editing page of online database
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Data Tables for Seaside Basin Wells and Project Contact List
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ENHANCED MONITORING WELL NETWORK
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MONTEREY PENINSULA
WATER MANAGEMENT DISTRICT

5 HARRIS COURT, BLDG. G

POST OFFICE BOX 85

MONTEREY, CA 93942-0085 = (831) 658-5600

FAX (831) 644-9560 = http://www.mpwmd.dst.ca.us

SEASIDE BASIN WATERMASTER
MEMORANDUM 2007-04

Date: October 23, 2007

To: Seaside Basin Watermaster

From: Joe Oliver, PG, CHg, Senior Hydrogeologist

Subject: Enhancement of Seaside Groundwater Basin Monitor Well Network

INTRODUCTION

Purpose

It was recognized by experts that testified at the Seaside Basin adjudication trial and by the presiding
judge that the existing groundwater monitoring network needed to be enhanced in order to more
effectively monitor for the presence and/or potential future occurrence of seawater intrusion into the
basin. This recognition also led to the Court Decision® requirement that the Watermaster install
additional monitor wells (i.e., Sentinel Wells) “along the shoreline and northern boundary of the
basin”. In addition, the court decision directed that the Watermaster develop a “Monitoring and
Management Plan” that would include “periodic review of the monitoring information and the use of
this information to guide near-term and long-term groundwater pumping”. In response to the court
decision’s directives, the Watermaster prepared the “Seaside Basin Monitoring and Management
Program” (SBMMP) document, which was adopted by the Watermaster Board in May 2006, and
revised in September 2006 to comply with certain court-required amendments?>. The SBMMP
describes the historical and current monitoring network in the basin, as well as the planned expansion
with the addition of the new coastal Sentinel Wells. Readers are referred to the SBMMP document for
additional background.

Notwithstanding the current groundwater monitoring efforts in place, the SBMMP noted that there are
deficiencies in the monitor well network coverage, both in spatial and depth control within the basin.
This includes the Laguna Seca and Southern Coastal Subareas, where additional monitoring data are

! Monterey County Superior Court Case No. M66343. California American Water vs. City of Seaside, et al. Decision filed
March 27, 2006; amended decision filed February 9, 2007.

2 Amended SBMMP document is included in the January 12, 2007 Watermaster’s Post-Judgment Petition to: (a) Request
Approval of the Revised Basin Monitoring and Management Plan; (b) Request Specific Clarifications and Amendments to
the Court’s Final Decision; and (c) Update the Court on Various Watermaster Tasks and Activities, submitted to Monterey
County Superior Court.
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desired to fill in data gaps and allow improved hydrogeologic understanding and ultimate groundwater
management in these areas of the basin. Accordingly, this memorandum describes the potential
locations, types of data collection, and costs for enhancing the existing Seaside Basin groundwater
monitoring network to improve on its effectiveness into the future. This work was conducted under
Tasks 1.2.g and h of the SBMMP-Phase 1 Implementation Plan®.

Methods

Information compiled for this monitor well enhancement effort was compiled from previously
prepared hydrogeologic investigations as well as from Monterey Peninsula Water Management District
(MPWMD) and local water agency files. In addition, Martin Feeney provided information for several
wells scattered throughout the basin, and for monitor wells in the area of the former Fort Ord Main
Garrison, just north of the Northern Coastal Subarea. The recommendations provided herein for
enhancement of the monitor well network included consideration of: (a) well depths, (b) well
locations, (c) well perforations, and (d) well ownership and access logistics. Particular focus was
given to the potential to utilize, to the extent feasible and practical, existing wells as opposed to newly-
constructed wells, to enhance the existing monitor well network, to avoid unnecessary expenditures for
construction of new wells. Maps prepared for this task were generated from the MPWMD’s
Geographic Information System with graphics support provided by Eric Sandoval.

Seaside Basin Aquifer System

As described in this document, there are two aquifer “zones” of primary interest in terms of the
production of freshwater supplies in the Seaside Basin:

the “Shallow Zone” consisting of the sand, silt and clay mix of continentally-derived,
sedimentary deposits known by their geologic name as “Continental Deposits”, and commonly
known by local hydrogeologists as the “Paso Robles aquifer”, and

the “Deep Zone” consisting primarily of the marine-derived, sedimentary sandstone deposits
known by their geologic name as “Santa Margarita Sandstone”, and commonly known by local
hydrogeologists as the “Santa Margarita aquifer”. In addition, as recognized in part through the
recent exploratory drilling associated with the new coastal Sentinel Wells, it is now believed
that parts of the deep zone in and near the Northern Coastal and Inland Subareas are comprised
of generally finer-grained sediments assigned to the Purisima Formation (i.e., Purisima
aquifer).

It should be noted that the terms “Shallow Zone” and “Deep Zone” are relative. Shallow zone
sediments can occur at depths of about 100 feet or less and can be up to about 600 feet in thickness in
portions of the basin. Deep zone sediments occur stratigraphically below the shallow zone. Sediments
associated with the Santa Margarita aquifer are generally on the order of 200 to 300 feet thick;
sediments associated with the Purisima aquifer may be considerably thicker, although this
understanding has not yet been well established in the basin.

It should also be noted that there is an additional groundwater zone, stratigraphically above the shallow
zone, which occurs only where the near-surface sediments are saturated in and near the coastal areas of

® Included in the March 13, 2007 Report on Status of Consultant to Oversee Implementation of the Monitoring and
Management Program, submitted to Monterey County Superior Court.
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the basin. This zone is commonly referred to as the “Dune Sands / Aromas Sand” aquifer, after the
geologic names of these sediments, which are often difficult to distinguish in outcrops or drill cuttings.
The Dune Sands / Aromas Sand aquifer is generally less than 70 feet thick where present in the coastal
subareas, but can be over 300 feet north of the basin. This aquifer zone is generally not relied upon for
the production of freshwater supplies in the basin, but an understanding of the extent and character of
groundwater in this zone has significance with regard to potential water quality influences on the
shallow and deep zones.

CURRENT MONITOR WELL NETWORK

The current monitor well network in the Seaside Basin is described in detail in the SBMMP, beginning
on page 2 of that document. That detail is not be repeated here, but for convenience, a summary is
provided as follows.

MPWMD

The Monterey Peninsula Water Management District is currently conducting periodic monitoring from
a total of 41 wells in and near the Seaside Basin. These wells are listed on Table 1, Attribute Data for
MPWMD Monitor Wells in and near the Seaside Basin.

Watermaster

Within the last several months, four new dedicated coastal Sentinel monitor wells were installed and
monitoring was initiated under the direction of Martin Feeney, on behalf of the Watermaster.

Other entities

California American Water (CAW) regularly measures water levels at 13 of their coastal and six of
their inland production wells in the Seaside Basin. Groundwater quality data are also periodically
collected from selected CAW wells, but the sampling schedule, including distribution and frequency
for particular parameters of interest to ongoing basin management, is believed to have been
intermittent.

The City of Seaside also collects some groundwater-level and quality data from their four municipal

wells and two golf-course irrigation supply wells; similarly, the sampling schedule is believed to have
been intermittent.

DISCUSSION OF POTENTIAL WELLS TO ENHANCE NETWORK

During the effort to compile a listing of potential wells to enhance the existing monitor well network,
particular emphasis was placed on identifying existing wells that have completions primarily in a
single aquifer zone, as opposed to multiple aquifer zone completions. The data collected from multiple
completion wells often result in “composite” water level readings and water quality analyses, which
tend to complicate analysis and interpretation of these data. A table listing potential wells that could
be added to the network is provided as Table 2, Attribute Data for Wells in and near the Seaside
Basin that Could Be Used to Enhance Monitor Well Network. This listing is broken down by basin
subarea and includes wells that appear to have the greatest potential value as monitor wells for
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inclusion in the network (i.e., shaded rows), and wells that were considered but do not appear to have
as much potential value as monitor wells (i.e., unshaded rows), primarily because those wells did not
meet the single-aquifer zone completion criterion.  On the basis of the information in Table 2, four
base maps were prepared to illustrate the spatial distribution of existing monitor wells and potential
network-addition wells meeting the single-well completion criterion. These wells are highlighted on
the four maps that display the following information:

Figure 1 — Existing and proposed shallow zone water level monitor wells
Figure 2 — Existing and proposed shallow zone water quality monitor wells
Figure 3 — Existing and proposed deep zone water level monitor wells
Figure 4 — Existing and proposed deep zone water quality monitor wells.

Presented in this way, these maps allow separate visual assessments of the spatial distribution of wells
intended for the collection of water level and water quality data in the shallow and deep aquifer zones
of the basin. This is consistent with the way data from these wells will ideally be displayed on future
groundwater level contour maps and water quality contour maps of the basin. These figures are
referenced more specifically in the discussions under each subarea below.

Northern Coastal Subarea

Dune Sands / Aromas Sand — As stated previously, this aquifer zone is not important for freshwater
supply production in the basin. There are correspondingly few existing monitor wells, therefore,
separate base maps depicting the distribution of existing and potentially available monitor wells
completed in this aquifer zone are not included in this memorandum. Nonetheless, although this
aquifer zone is not an important freshwater supply production source, several well locations have been
identified at which it would be beneficial to collect water level and/or water quality data. These data
will help in determining the vertical gradients between this aquifer zone and deeper zones, as well as
assist in assessing the potential for vertical migration of poorer quality water that is present at some
locations in this zone, particularly north of the Northern Coastal Subarea. The most significant area in
which poorer quality water exists is the Main Garrison area of the former Fort Ord, where historical
pumping resulted in seawater intrusion into this aquifer zone. There are several existing monitor wells
that were installed by the Army as part of a surface-source contamination cleanup program in this area
that have recorded Specific Conductance measurements of greater than 20,000 micromhos/cm
(umhos/cm). For reference, freshwater in the Seaside Basin is generally 1,000 pmhos/cm or less; pure
seawater is on the order of 50,000 pmhos/cm. It is recommended that a minimum of one
representative monitor well from this zone be added to the network to allow ongoing monitoring of any
trends that might emerge. Three likely candidate wells are shown in Table 2. Additional discussion
with Fort Ord Base Realignment and Closure (BRAC) staff and consultants needs to take place before
selecting the most appropriate of these wells to add to the network. As a means to reduce
groundwater-quality sampling costs, water samples from a well in this aquifer zone could be collected
at the same time that discrete depth samples are being collected at the nearby Sentinel Wells during
planned quarterly induction logging. It may also be possible to select a suitable monitor well from this
area that is planned for continued sampling by the Army, therefore reducing potential cost to the
Watermaster. In addition to the above, there are two existing wells located near Sentinel Wells 1 and 4
that are recommended for groundwater-level measurement on the same schedule as the Sentinel Wells
(see wells CDM MW-1 and -2 on Table 2).
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Shallow Zone — As shown on Figure 1 and Figure 2, there is relatively good spatial coverage of water
level and water quality monitor wells in the shallow zone in and near the Northern Coastal Subarea.
However, maintenance of this level of coverage depends in part on the assumption that Watermaster
member producers will collect and report water quality and/or level data from their production wells in
accordance with the requirements contained in the court-approved SBMMP*, which has now become
the template for the Phase 1 SBMMP implementation effort currently underway. Specifically, the
SBMMP (page 10) requires that:

(@) “All active and inactive production wells in_the basin [emphasis added] owned and/or
operated by a Watermaster member shall have static (i.e., non-pumping) water levels
collected and recorded a minimum of once per month”, and

(b) “All active production wells in the coastal subareas of the basin [emphasis added] owned
and/or operated by a Watermaster member shall have a water quality sample from each well
collected and analyzed by a state-approved laboratory for the full general inorganic mineral
suite a minimum of once per year”.

Based on the recent data gathering effort conducted in support of the seawater intrusion (SWI) analysis
being conducted on behalf of the Watermaster by Hydrometrics (under contract from RBF Consulting),
it appears that not all of these required data have been collected by Watermaster members. This lack
of sufficient data has compromised the SWI analysis by limiting the current characterization of both
water levels and water quality by aquifer zone. Accordingly, Watermaster members need to be
reminded of their obligations under the SBMMP. To be consistent with the timing established for
generating annual water level and quality contour maps as part of the recent SWI analysis effort, these
data should be collected in the Fall of each year, preferably in the month of October. As an incentive,
a Board policy could be adopted to allow Watermaster members to be charged for the completion of
this work if the required elements are not performed by Watermaster members on their own.

In addition, several individual wells in the Northern Coastal Subarea have been identified at key
locations that will improve the network coverage in this area. These wells are shown with highlighted
red circles on Eigure 1 and Figure 2, and are listed below:

CAW Del Monte Observation Well. This inactive well was originally installed by CAW in
1975 as an early detection well for potential SWI, but has not been monitored for water quality
purposes for a number of years. This well has a pump and motor but it is not known if these are
operable for the purpose of sample collection.

Seaside — Coe Ave. Golf Course Well. This active well is being used to supply irrigation
water to the Bayonet and Blackhorse golf courses. Collection of water samples will need to be
coordinated with the well’s operator.

Paso Robles Test Injection Well (PRTIW). This active well was originally installed in 1998 by
the MPWMD as part of the basin groundwater injection testing program, on property owned by
Mission Memorial Park (MMP). The well is now in active use by MMP for landscape irrigation at the
cemetery. Collection of water samples will need to be coordinated with the well’s operator.

* Included in the January 12, 2007 Watermaster’s Post-Judgment Petition to: (a) Request Approval of the Revised Basin
Monitoring and Management Plan; (b) Request Specific Clarifications and Amendments to the Court’s Final Decision; and
(c) Update the Court on Various Watermaster Tasks and Activities, submitted to Monterey County Superior Court.
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Deep Zone -- Deep zone water level and quality monitor wells are depicted on Figure 3 and Eigure 4,
respectively. EXxisting well water level and quality data coverage, with the inclusion of the recently
completed coastal Sentinel Monitor wells, is considered adequate in the coastal portion and north of
the Northern Coastal Subarea, but a data gap exists farther away from the coast. This is primarily due
to the fact that most of the available wells in this subarea are CAW production wells that are either
completed solely in the shallow zone, or have multiple completions in both the shallow and deep
zones. One key area to fill in the data gap is at the location of the City of Seaside’s Well Nos. 3 and 4
near the eastern side of the Northern Coastal Subarea, as listed below:

Seaside Wells 3 and 4. Both these wells have completions primarily in the deep zone, and are
active wells with operable pumps and motors. Well No. 4 appears to be the current baseload well for
the Seaside municipal supply system, so it has been selected for addition to the network. Collection of
water samples will need to be coordinated with the well’s operator.

Northern Inland Subarea

Shallow Zone — As shown on Figure 1 and Figure 2, there are very few existing shallow zone
production or monitor wells in the Northern Inland Subarea. Much of this subarea is within the inland
firing ranges and other restricted areas of the former Fort Ord; consequently few wells have been
drilled in this area over time. Based on the well data research conducted for this task, there are
currently no additional existing, single-completion, shallow-zone wells that could be used to enhance
the monitor well network in this subarea.

Deep Zone — Similarly, as shown on Figure 3 and Figure 4, there are few existing deep zone
production or monitor wells in the Northern Inland Subarea. The only additional well identified to add
to the monitor well network is:

MPWMD Aquifer Storage and Recovery Monitor Well No. 1 (ASR MW-1). This dedicated
monitor well was constructed in early 2007 to provide data support for the Phase 1 ASR Project. This
well has a single completion in the Santa Margarita aquifer. This well is not required to report
groundwater level or quality data as per the SBMMP; however, such data are planned to be collected
by the MPWMD as part of the ongoing ASR program, so no additional costs to the Watermaster are
anticipated.

Additional monitor wells were proposed along the northern boundary of the Northern Inland Subarea
in response to the directive described in Appendix A of the Court Decision, as a means to better
characterize hydrogeologic conditions in this area of the basin®. Such wells at or near these locations,
if added in the future, would significantly enhance the understanding of hydrogeologic conditions in
this area of the basin, and would provide improved basin management benefits, as well as support
existing and planned water supply augmentation projects, such as ASR expansion and recycled water
recharge (i.e., Groundwater Replenishment Project under investigation by the Monterey Regional
Water Pollution Control Agency).

® See Proposed Monitor Well Sites #7 and #8 on Figure 4 of the SBMMP, included in the January 12, 2007 Watermaster’s
Post-Judgment Petition to: (a) Request Approval of the Revised Basin Monitoring and Management Plan; (b) Request
Specific Clarifications and Amendments to the Court’s Final Decision; and (c¢) Update the Court on Various Watermaster
Tasks and Activities, submitted to Monterey County Superior Court.
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Southern Coastal Subarea

Dune Sands / Aromas Sand — There are two existing monitor wells located near the coastline that are
recommended for a minimum of annual water level collection (see wells CDM MW-3 and -4 on Table
2).

Shallow Zone — Existing water-level and water-quality monitor well coverage is relatively sparse in
the Southern Coastal Subarea, as shown on Figure 1 and Figure 2, respectively. This is due in part to
the nature of the hydrogeology of this area of the basin, where the primary aquifer zones of interest
have limited saturated thickness and correspondingly lower individual well production capacity.
Therefore, there are fewer active producing wells in this subarea of the basin. Accordingly, conditions
in this area are less conducive to regional SWI, compared to the Northern Coastal Subarea.
Regardless, it is important from a basin management perspective, to maintain some level of monitor
well control in this area to characterize the system and allow assessment of potential groundwater flow
interchange with the Northern Coastal Subarea, as has been postulated previously, and of any
variability or long-term trends in groundwater conditions. For these purposes, several additional wells
at key locations have been identified for addition to the monitor well network, as listed below:

Calabrese (Cypress Pacific). This active well is currently pumped for industrial uses, and has
an operable pump and motor. Collection of water samples will need to be coordinated with the well’s
operator.

Sand City Design Center. This active well is currently pumped for supplemental irrigation
uses, and has an operable pump and motor. Collection of water samples will need to be coordinated
with the well’s operator.

MW-BW-09-180. This is a monitor well installed as part of the basewide hydrogeologic
investigation conducted by the Army in the early 1990’s. This well, and a shallower well next to it
(MW-BW-08-A), should be monitored for water levels only, on a minimum of a quarterly basis.
Coordination with Army Range control is needed prior to initiating monitoring at this location.

Deep Zone — There are relatively few existing monitor wells completed in the deep zone in the
Southern Coastal Subarea, for similar reasons as discussed above under the shallow zone. Currently,
there are no suitable existing deep zone, single-completion wells that could be readily and
inexpensively added to the network. Additional shallow and/or deep zone production wells have been
proposed in previous reports for possible addition to CAW’s coastal Seaside Basin production well
system (including CAW’s Harcourt and MGT properties), as a means to better disperse coastal
production. However, to date no steps have been taken to add production wells in this subarea of the
basin. Such wells, if added in the future, would improve monitoring control in this area of the basin.

Southern Inland (Laguna Seca) Subarea

Shallow Zone — As shown on Figure 1 and Figure 2, existing monitor well coverage in the shallow
zone within the Laguna Seca Subarea is relatively sparse, compared with the coastal subareas,
particularly with regard to the availability of suitable wells for the collection of groundwater quality
data. Recognition of the need for better spatial distribution of monitor wells in this subarea has been
described in previous reports, most recently in the Laguna Seca Subarea Phase Il Hydrogeologic
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Update®. In that report, it was opined that “Because the spatial variability in the groundwater system
appears to be high, a large number of measurement locations would provide a better estimate of
‘average’ conditions and would allow unusual wells to be identified more confidently.” Accordingly,
several single-completion, shallow-zone wells were identified for better spatial coverage in the Laguna
Seca Subarea, as listed below:

York School. This active well, located on the southern flank of the Laguna Seca Anticline, is
ideally suited to fill in an existing data gap in the shallow zone coverage. It is currently used for
irrigation supply and is equipped with an operable pump and motor. Collection of annual water
samples will need to be coordinated with the well’s operator.

Laguna Seca Driving Range (SCS-Deep). This is an existing monitor well near the entry to the
Laguna Seca golf course driving range that is ideally located to fill in a groundwater quality data gap in
the central portion of the Laguna Seca Subarea. This well does not currently have a pump and motor
for sample collection, and would need to be equipped for airlift sampling unless another non-purge
collection system can be utilized. Collection of annual water samples will need to be coordinated with
the golf course operator.

CAW East Fence. This is a standby production well, also in an area of deficient data coverage.
It is currently not in active use, and will need assessment with CAW operators to determine any work
required to activate the well for annual water quality sampling purposes.

Laguna Seca County Park No. 4. This is an active production well, equipped with an operable
pump and motor. It is the farthest easterly well available for water-quality sample collection from the
shallow zone in the Laguna Seca Subarea. If this well is not suitable for monitoring, the nearby No. 3
well, if similarly completed, would be suitable. Collection of annual water samples will need to be
coordinated with the well’s operator.

Deep Zone -- As shown on Figure 3 and Figure 4, existing monitor well coverage in the deep aquifer
zone within the Laguna Seca Subarea is not well distributed and is particularly sparse with regard to
the availability of suitable wells for the collection of groundwater quality data. Based on the well data
review, there are several potential deep-zone wells that should be added to enhance the Laguna Seca
Subarea coverage, as listed below:

CAW Granite Construction. This is a test well that was recently installed by CAW on Granite
Construction Company property at Ryan Ranch. The well was installed to test the production
capability in this area of CAW’s Ryan Ranch Unit. The well is inactive and does not currently have an
installed pump and motor. At this time, it is recommended that this well be added for quarterly water-
level monitoring purposes only. Because the well is not near an active production well, its water level
measurements would be well suited for tracking long-term groundwater level trends in this portion of
the subarea. The well will need minor wellhead modifications to convert it to a monitor well. If
adequate groundwater quality data coverage is not attainable from other nearby Ryan Ranch Unit
wells, then consideration should be given to equipping this well for groundwater-quality sample
collection.

Ryan Ranch No. 7 (RR-7). This is an active well that currently supplies the baseload
production from CAW’s Ryan Ranch Unit. The well has an operable pump and motor to facilitate

® Yates, Feeney and Rosenberg, November 2002. Report prepared for MPMWD. See page 65.
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collection of groundwater quality samples. Annual water quality sample collection should be
coordinated with CAW staff.

Laguna Seca Golf No. 12 (LS Golf #12). There are two wells in close proximity at this site that
would be suitable additions to the monitor well network. An inactive well, known as “Laguna
Seca_OlId No. 12” has been converted to monitor well status, and regular (i.e., monthly) groundwater-
level measurements have been conducted by golf-course staff since the well was deactivated in 2003,
but the well’s location and historical data have not yet been formally added to the Watermaster
database. This task should be done as part of the pending finalization of the database. Nearby, there is
a similarly completed replacement production well for golf course irrigation, known as “Laguna
Seca_New No. 12”. This well is ideally located and equipped to collect groundwater-quality samples.
Collection of annual water samples will need to be coordinated with the well’s operator.

Pasadera Main Gate. This is an active production well for irrigation and landscape use at the
Pasadera golf course. It is also ideally located and equipped to supplement both groundwater-level and
groundwater-quality coverage from the deep zone in the Laguna Seca Subarea. Collection of annual
groundwater-quality samples will need to be coordinated with the well’s operator.

CONCLUSIONS

e There are significant data gaps in the current monitor well distribution network, particularly
with regard to groundwater-quality monitor wells needed to improve the understanding and
characterization of groundwater-quality variability, both spatially and vertically within the
basin.

e Based on the review of available well data, there are existing wells that could be utilized to help
fill in the existing data gaps. To the extent possible, existing wells in key locations were
identified; where groundwater-quality coverage was needed, wells that are currently active with
pumps and motors were selected to minimize costs associated with retrieving groundwater-
quality samples. Utilization of existing wells will result in significantly less cost to the
Watermaster, compared to the installation of new, dedicated monitor wells.

e Existing provisions in the court-approved Seaside Basin Monitoring and Management Program
(SBMMP) require certain groundwater-level and groundwater-quality data collection and
reporting from Watermaster member production wells for incorporation into the Watermaster’s
consolidated groundwater-resources database. It appears that at least some of the required data
collection have not been conducted by Watermaster members as prescribed in the SBMMP. If
these required data had been available they would have significantly benefited the
groundwater-level and quality analyses recently undertaken as part of the Phase 1
implementation of the SBMMP.

e The monitor well enhancements recommended in this memorandum are consistent with
conclusions reached about the need for additional monitor well coverage as described in the
document being prepared by Hydrometrics LLC and RBF Consulting for the Watermaster
under the Phase 1 implementation of the SBMMP, titled Seawater Intrusion Analysis Report,
Seaside Basin, Monterey County California (October 2007).

e Costs associated with the monitor well enhancements described herein have been developed
and are in the process of being incorporated into the preliminary budget for Phase 2 of the
SBMMP, which has been reviewed by the Watermaster Technical Advisory Committee and
recommended to the Watermaster Board. The cost assumptions include that Watermaster
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members will fulfill their obligations for collecting and reporting monitoring data from their
production wells, to support the Watermaster Production, Water Level and Quality Monitoring
Program, as per the SBMMP.

RECOMMENDATIONS

Beginning as soon as possible, all Watermaster members need to be reminded of their
obligations to collect water resources data, as specified in the SBMMP. This includes monthly
collection of groundwater-level data from all active and inactive production wells basinwide,
and annual (Fall) collection and analysis of general mineral (inorganic) groundwater-quality
data from all active production wells in the coastal subareas of the basin. These data are to be
reported annually for inclusion in the Watermaster’s groundwater-resources database. Notice
of this obligation should be provided by the Watermaster. The Watermaster should consider a
policy to allow Watermaster members to be charged for the completion of this work if the
required elements are not performed by Watermaster members on their own.

At least one representative monitor well from the Dune Sand / Aromas Sands aquifer zone
north of the Northern Coastal Subarea should be added to the basin monitor-well network.
There are several possible existing monitor wells on former Fort Ord property that would be
suitable for this purpose. Monitoring can be combined with planned induction logging of the
Watermaster’s new coastal Sentinel Wells for cost efficiency.

There are seven (7) wells recommended for either quarterly or annual groundwater-level
monitoring elsewhere in the basin, which are not otherwise obligated for monitoring by
Watermaster members, as per the SBMMP. Costs associated with collecting and recording
these data will need to be borne by the Watermaster. Costs for this work have been estimated
and are being incorporated into the preliminary budget for Phase 2 of the SBMMP. These
wells are listed as follows:

CDM MW-1

CDM MW-2

CDM MW-3

CDM MW-4

MW-BW-08-A

MW-BW-09-180

CAW Granite Construction test (CAW Granite Constr.)

NogakowhE

There are seven (7) wells recommended for addition of annual groundwater-quality sampling in
the Laguna Seca Subarea of the basin, which are not otherwise obligated for monitoring by
Watermaster members, as per the SBMMP. Costs associated with equipping, collecting and
analyzing the water quality samples from these seven wells will need to be borne by the
Watermaster. Costs for this work have been estimated and are being incorporated into the
preliminary budget for Phase 2 of the SBMMP. These seven wells are listed as follows:

York School

Laguna Seca Driving Range (SCS Deep)
CAW East Fence

Laguna Seca County Park No. 4

CAW Ryan Ranch No. 7

agprpwdE
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6. Laguna Seca Golf New No. 12
7. Pasadera Main Gate

e A summary list showing all wells recommended for addition to the existing monitor well
network is provided below, along with its location, depth zone, data collection type, and

Watermaster member obligation, as per the SBMMP.

Well Name Subarea Depth Zone Data Watermaster
Location (in or Collection Member
near) Type Obligation

Fort Ord monitor (TBD) Northern Coastal | Dune/Aromas | WL, WQ No
CDM MW-1 and -2 Northern Coastal | Dune/Aromas WL No
CAW Del Monte Observ. Northern Coastal | Shallow WL, WQ | Yes (WL only)
Coe Ave. Golf Course Northern Coastal | Shallow WL, WQ Yes
PRTIW (Mission Mem.) Northern Coastal | Shallow WL, WQ Yes
Seaside #4 Northern Coastal | Deep WL, WQ Yes
MPWMD ASR MW-1 Northern Inland Deep WL, WQ No
CDM MW-3 and -4 Southern Coastal | Dune/Aromas WL No
Calabrese (Cypress Pacific) | Southern Coastal | Shallow WL, WQ Yes
Sand City Design Center Southern Coastal | Shallow WL, WQ Yes
MW-BW-08-A Southern Coastal | Dune/Aromas WL No
MW-BW-09-180 Southern Coastal | Shallow WL No
York School Laguna Seca Shallow WL, WQ | Yes (WL only)
LS Drvng Rng (SCS-Deep) | Laguna Seca Shallow WL, WQ No
CAW East Fence Laguna Seca Shallow WL, WQ | Yes (WL only)
LS County Park #4 Laguna Seca Shallow WL, WQ | Yes (WL only)
CAW Granite Constr. Laguna Seca Deep WL No
CAW Ryan Ranch (RR) #7 | Laguna Seca Deep WL, WQ | Yes (WL only)
LS Golf Old #12 Laguna Seca Deep WL Yes
LS Golf New #12 Laguna Seca Deep WQ No
Pasadera Main Gate Laguna Seca Deep WL, WQ | Yes (WL only)

U:\Joe\wp\SBWatermaster\2007\TAC\monitorwellenhancement_memo_22sep07.doc
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SEASIDE BASIN WATERMASTER
MEMORANDUM 2007-04

TABLES
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Table 1.

ATTRIBUTE DATA FOR MPWMD MONITOR WELLS IN AND NEAR THE SEASIDE BASIN

Well Name State Well No. Date DWR Well MCHD Data Hole Well Screened Strata Seal | Casing Geologic Elevation
Drilled Drillers Permit Type Depth | Depth | Interval (feet) (feet) Type Unit (feet AMSL)
Report (feet) (feet)
Northern Coastal Subarea (and vicinity)
MSC-Shallow 15S/1E-15N3 5/25/1990 338413 wl, wg 720 695| 490 - - 680 95 - 275 2" pve QTc 80.58 (s1)
MSC-Deep 15S/1E-15N2 5/25/1990 338425 wi, wq 920 865 810 - 850 725-775 2" pvc Tsm 80.78 (s1)
PCA-W Shallow 15S/1E-15F1 3/28/1990 338400 wil, wq 600 585 525 - 575 120 - 150 2"pve QTc 64.64 (s1)
PCA-W Deep 15S/1E-15F2 3/28/1990 338401 wl, wg 900 885| 825-875 760 - 790 2" pve Tsm 65.60 (s1)
PCA-E (Multiple) Shallow 15S/1E-15K5 4/16/1990 338402 wl, wg 863 410 350 - 400 110 - 150 2" pve QTc 69.31 (s1)
PCA-E (Multiple) Deep 15S/1E-15K4 4/16/1990 338402 wl, wg 863 710| 650 - 700 580 - 620 2" pvc Tsm 69.31 (s1)
Ord Grove Test 15S/1E-23B1 8/15/1968 30695 wi 495 483 355 - - 480 -- 14" steel QTc/Tsm 288.62 (s2)
Paralta Test 15S/1E-14R1 3/13/1990 338424 wi 960 810| 430 -- 800 -- 6" pvc QTc/Tsm 331.25 (s2)
Ord Terrace-Shallow 15S/1E-23Ca 8/5/1999 -- wi, wq 530 340 280 - 330 -- 2" pvc Tsm (upper) 230 (e1)
Ord Terrace-Deep 15S/1E-23Ch 8/5/1999 -- wil, wq 530 450 390 - 440 350 - 377 2" pve Tsm (lower) 230 (e1)
MPWMD #FO-09-Shallow 15S/1E-11Pa 8/16/1994 -- wi, wg 1,110 660| 610 - 650 500 - 540 2" pve QTc/Tp 119.11 (s3)
MPWMD #FO-09-Deep 15S/1E-11Pb 8/16/1994 -- wl, wg 1,110 840 790 - 830 700 - 765 2" pve Tsm 119.15 (s3)
MPWMD #FO-10-Shallow 15S/1E-12Fa 9/3/1996 442738 WSAL 96-118| wi, wq 1,500 650 620 - 640 480 - 500 2" pvc QTc 201.19 (s3)
MPWMD #FO-10-Deep 15S/1E-12Fc 9/3/1996 442738 | WSAL 96-118| wl, wq 1,500 1,420| 1,380-1,410 | 1,280-1,300 | 2"pvc Tp 201.10 (s3)

Northern Inland Subarea (and vicinity)

MPWMD #FO-01-Shallow 15S/1E-26Ba 12/10/1986 ? wi 490 325 310 - 320 -- 2" pvc QTc 362.95 (s4)
MPWMD #FO-01-Deep 15S/1E-26Bb 12/10/1986 ? wi 490 465 450 - 460 330 - 350 2" pvc ™™ 362.88 (s4)
MPWMD #FO-01-Neutron Tube -- 8/87 -- -- 30 28 none == 2" alum. -- ==

MPWMD #FO-07-Shallow 15S/1E-13La 7/12/1994 -- wi 940 650 600 - 640 520 - 540 2" pve QTc 473.94 (s3)
MPWMD #FO-07-Deep 15S/1E-13Lb 7/12/1994 -~ wi 940 850 800 - 840 700 - 750 2" pvc Tsm 473.97 (s3)
MPWMD #FO-08-Shallow 15S/1E-12Qa 7/25/1994 -- wi 1,110 790 740 - 780 640 - 690 2" pvec QTc 378.53 (s3)
MPWMD #FO-08-Deep 15S/1E-12Qb 7/25/1994 -~ wi 1,110 950 900 - 940 830 - 850 2" pvc Tsm 378.54 (s3)
MPWMD #FO-11-Shallow 15S/2E-7Ba 10/28/1996 442739 WSAL 96-119 wi 1,175 740 700 - 730 500 - 540 2" pvec QTc 333.39 (s3)
MPWMD #FO-11-Deep 15S/2E-7Bb 10/28/1996 442739 |WSAL 96-119| wi 1,175 1,130| 1,090 - 1,120 700 - 765 2" pve Tp 333.39 (s3)

Southern Coastal Subarea (and vicinity)

Plumas '90 Test 15S/1E-27J6 4/25/1990 338414 wi 550 485 430 - 470 -- 2" pvc Tsm 158.41 (s2)

K-Mart 15S/1E-21Re 1976 -- wi 114 -- 40 - 60 -- 8" pvc Qod/Qar 31.41 (s5)

Laguna Seca Subarea (and vicinity)

MPWMD #FO-03-Shallow -- -- -- wi - - QTc not saturated -- no shallow well completed at this site
MPWMD #FO-03-Deep 15S/2E-33Ca 12/19/1986 -~ wi 715 645 630 - 640 390 - 410 2" pvc Tsm 775.47 (s4)
MPWMD #FO-03-Neutron Tube -- 8/87 -- -- 25 24 none -- 2" alum. -- --
MPWMD #FO-04-Shallow (E) 15S/1E-26Na 10/26/1988 192669 wi 320 320 260 - 300 -- 2" pvc QTc 168.95 (s4)
MPWMD #FO-04-Deep (W) 15S/1E-26Nb 10/24/1988 192670 wi 640 580 500 - 560 340 - 345 2" pve Tsm 168.27 (s4)
MPWMD #FO-05-Shallow 16S/2E-04Ha 6/7/1991 -- wi 1,200 740 690 - 730 -- 2" pvc QTc 477 (e2)
MPWMD #FO-05-Deep 16S/2E-04Hb 6/7/1991 -- wi 1,200 1,187 1,147-1,187 890 - 1,025 2" pve Tsm 477 (e2)
MPWMD #FO-06-Shallow 16S/2E-04Fa 6/14/1991 -- wi 1,200 700 650 - 690 -- 2" pvc QTc 470 (e2)
MPWMD #FO-06-Deep 16S/2E-04Fb 6/14/1991 -- wi 1,200 1,100 1,050 - 1,090 870 - 1,005 2" pve Tsm 470 (e2)
Justin Court (RR M2S) 15S/1E-35Jb 6/1981 -- wi 160 160 135- 155 -- 2" pvc QTc 240.80 (s2)
LS Pistol Range (Mo Co TH-1) 15S/2E-32Ra 5/27/1988 -- wi 560 490 430 - 470 -- 2" pvc Tsm 480 (e1)
York Rd-West (Mo Co MW-1 D) 15S/1E-36Rb 6/8/1988 -~ wi 620 620 560 - 600 -- 2" pvc Tsm 505 (el)
Seca Place (Mo Co MW-2) 16S/2E-04Lc 6/22/1988 -- wi 1,000 1,000 930 - 980 -- 2" pve Tsm 430 (e1)
Robley Shallow (North) (Mo Co MW-3S)  |16S/2E-09Bb 6/29/1988 -- wi 430 430 380 - 420 -- 2" pvc QTc 540 (el)
Robley Deep (South) (Mo Co MW-3D) 16S/2E-09Bc 6/29/1988 -- wi 1,000 820 750 - 800 -- 2" pve Tsm 540 (el)
LS Driving Range (SCS Deep) 16S/2E-06C2 -- -- wi -- 460 -- -- pvc QTp 491 (el)
LS No. 1 Subdivision 16S/2E-06M1 -- -- wi - - 404 - - -- steel Tsm 285 (el)
Blue Larkspur-East End 16S/1E-01Hx -- -- wi -- -- -- -- steel -- 255 (el)
Laguna Seca_Old No. 12 16S/2E-06G4 5/2/1997 461400 wi 520 500 120 - 480 -- 12" pvc Tsm 340 (e1)
NOTES: H

1. Well Numbers are unofficial designations; not verified with DWR-assigned well numbers.

[12. Geologic Unit refers to the unit adjacent to the screened interval: Qod/Qar = Quaternary "Older Dunes and Aromas Sand" (Dune aquifer); QTc = Tertiary and Quaternary "continental deposits" (Paso Robles
Haquifer); Tsm = Tertiary "Santa Margarita Sandstone" (Santa Margarita aquifer); Tp = "Purisima Formation”; and Tm = "Monterey Formation". H
3. Elevation = reference point elevation at the wellhead: (el) = estimated with Paulin altimeter; (e2) = estimated from topo map; (s1) = surveyed by Land Data Services (LDS) (Jul 20, 1990); (s2) = surveyed by
LDS (Aug 27, 1992); (s3) = surveyed by Sandis Humber Jones (1995 and 1997); (s4) = surveyed, source uncertain; (s5) = surveyed by MPWMD (Jun 6, 1997).

4. "--"in a blank cell means not applicable or not available. "- -"in a Screened Interval cell indicates multiple screen intervals.

. Data Type refers to MPWMD data collected: wl = water level; wq = water quality. H
. Well completion data at sites MPWMD #FO-01, 2, and 3 are documented in "Fort Ord Ground Water Monitoring Well Project”, Staal, Gardner & Dunne, Inc. (SGD), Jan 1987.
. Well completion data at site MPWMD #FO-04 are documented in "Supplemental Hydrogeologic Assessment, Monterey Research Park, Laguna Sca Subarea”, SGD, Nov 1988.
. Well completion data at site MPWMD #FO-05 and 6 are documented in "Laguna Seca Ranch, Supplemental Hydrogeologic Assessment”, SGD, Jul 12, 1991.

. Well completion data for MSC, PCA-W, PCA-E, Plumas '90 Test and Paralta Test sites are documented in individual reports for each of these sites, SGD, Jul 1990. H
10. Well completion data for Justin Court site are documented in "Additional Investigations of Ryan Ranch's Water Supply”, John Logan, Jun 27, 1981.

11. Well completion data for LS Pistol Range, York Rd-West, Seca Place, and Robley Rd sites are documented in "Phase Il Hydrogeologic Investigation, Laguna Seca Subarea”, SGD, Sep 1988.
[113. Well completion data for LS Driving Range (SCS Deep) and LS No. 1 Subdivision sites are listed in Appendix B of "Phase Il Hydrogeologic Investigation, Laguna Seca Subarea", SGD, Sep 1988.
{14. Geologic unit picks for MPWMD FO-09 and FO-10 sites from Feeney and Rosenberg, Mar 31, 2003 (Figure 4). H
15. The well at the location of "Blue Larkspur-East End" has been described in LSS Phase Il and Ill reports as "LSR ‘59 Pond Test". However, based on information and notes from DWR Log #43668, it appears
that “"LSR '59 Pond Test" well has been misinterpreted to be located at the east end of Blue Larkspur Lane. Accordingly, well completion data for “Blue Larkspur-East End" are not known.

[{16. In addition to the wells shown in this table, the MPWMD utilizes water level data from selected CAW production wells as part of its monthly groundwater storage tracking program in the coastal subareas of the [
|| basin. H

© o~ U
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Table 2.

ENHANCE MONITOR WELL NETWORK

ATTRIBUTE DATA FOR WELLS IN AND NEAR THE SEASIDE BASIN THAT COULD BE USED TO

Well Name State Well No. Date DWR Well MCHD Data Hole Well Top of | Bot of Screened Elevation - | Elevation - Surface Top of Bot of Casing Screened Elevation
Drilled Drillers Permit Type Depth Depth | Screen| Screen Interval Top of Bottom of Seal Strata Strata Type Geologic (feet AMSL)
Report (feet) (feet) (feet) (feet) (feet) Screen (feet| Screen (feet| Bottom Seal Seal Formation
AMSL) AMSL) (feet) (feet) (feet)
Northern Coastal Subarea (and vicinity)
MW-02-04-180 (closest to WM-1) wl, wg 90 110 90-110 9 -11 70 80 4" pve Qod/Qar ? 99.3
MW-02-11-180 (closest to WM-1) wl, wg 80 100 80-100 16 -4 4" pve Qod/Qar ? 95.67
CDM MW-1 (at WM-1 site) 15S/1E-02Pa 11/12/2003 wi 161.5 140 129.5 139.5 129-139 -33 -43 120 2" pve Qod/Qar ? 96.5
CDM MW-2 (at WM-4 site) 15S/1E-15Ga 11/17/2003 wi 106.5 96 81 91 81-91 -14 -24 Tt 2" pve Qod/Qar 66.8
MW-B-23-180 (nr FO Main Entr.) | wi ‘ ‘ 90‘ 140‘ 90 - 140
CAW Del Monte Observation 15S/1E-22Cd 11/22/1975 146381 wl, wg 194 178 155 175 55175 -122 -142 8" steel Qlc 32.97
Seaside - Coe Ave. Golf 15S/1E-14Ma 5/31/1965 107527 wil, wq 545 208 170 200 170-200 -55 -85 118 8" steel QTc 115
PRTIW 15S/1E-23Ac 5/8/1998 520448 WSAL-024  wl, wq 463 460 345 445  345-445 -18 -118 295 12" steel QTc 827
Seaside - Muni #4 15S/1E-23Gc 3/29/2001 742178 00-307 wl, wq 590 560 330 550 330 . 550 -22 -242 300 12" steel Tsm 308
|
\

Northern Inland Subarea (and vicinity)
MPWMD ASR MW-1 ‘lSS/lE-ZZ&Ae 1/1/2007 06-10985 wl, wg 806 740 500 730 500 - - 730 -159 -389 450 2" pve Tsm 3415
Seaside Golf - Reservoir Well 15S/1E-13Na 8/7/1998 701787 98-111 wl, wg 695 630 460 620| 460 -- 620 16" steel QTc/Tsm
CWP Bayonet Site not drilled
Fort Ord Camp Huffman not drilled
Southern Coastal Subarea (and vicinity)
CDM MW-3 (nr end Tioga Ave.) ‘158/1E-22De I 11/20/2003 wi 82 60 50 60 50-60 -16 -26 2" pve Qod/Qar 33.8
CDM MW-4 (in Beach parking lot) 15S/1E-21Ka 11/18/2003 wi 67 54 44 54 44-54 -23 -33 2" pve Qod/Qar 208
Calabrese (Cypress Pacific) 15S/1E-22Dd 6/1/2001 748975 00-021 wi, wg 595 360 240 340  240-340 -190 -290 160 8" pvc Qlc? 50
Sand City Corp. Yard ‘155/1E-22Ed | 12/21/1992 ‘ 490449 ‘ W6966 | wl, wg 140‘ 140‘ 60‘ 140‘ 60-140 0‘ -80‘ 50 ‘ ‘ Qod/Qar/QTc? ‘ 60
Sand City Design Center 15S/1E-22Mc 8/13/1999 99-113 wl, wg 130 115 60 110 60-110 -40 -90 50 6.25" pvc QTc? 20
DRO #1 Test |1ss/1E-26Mc | 1011171000 | 338403 |  ws824? | wiwa 580 484 40s| 80|  405-a80 -227| -302| 50 310 350 | e pve | Tsm | 1785
MW-BW-08-A (entr to FO Range 23 M) 15S/1E-26Fb 4/21/1992 wi 56.5 915 565-915 150 115 4" Qod/Qar ? 206.72
MW-BW-09-180 (entr to FO Range 23 M) 15S/1E-26Fa 3/23/1992 wi 190 210 190 -210 16 -4 51 Qlcr? 205.62
942 Hilby Ave. 15S/1E-27Ea QTc ?
CAW Harcourt site not drilled QTc ?
CAW MGT site not drilled Tsm ?
Laguna Seca Subarea (and vicinity)
CAW Granite Construction test ‘155/1Ev35.]c 11/3/2006 wi 390 384 242 372 242.372 18 -112 65 6" pvc Tsm 260
CAW Ryan Ranch #7 15S/1E-36Nb 1/17/1981 82916 wl, wg 500 480 350 470 350 -- 470 -56 -176 50 8" pvc Tsm 294.32
York School 15S/1E-36Qa 5/14/2002 768995 01-349 wl, wg 500 500 160 480 160 - 480 220 -100 130 6" pvc QTc? 380
LS Driving Range (SCS Deep) 16S/2E-06C2 -- -- wil, wq -- 460 -- pvc QTp 491
Laguna Seca_Old No. 12 16S/2E-06G4 5/2/1997 461400 WSAL 97-048 wi 520 500 120 480 120 - 480 220 -140 110 12* puc Tsm 340
Laguna Seca _New No. 12 16S/2E-06Hb 4/17/2003 796328 03-01188 waq 500 490 260 480  260-480 240 14" steel Tsm
Pasadera Main Gate 16S/2E-05Mg wil, wq 714 7 Tsm i
CAW LSR East Fence 16S/2E-05Fa 11/6/1987 176969 4578 wi, wq 610 600 350 600 350 -- 600 65 -185 50 450 470 QTc 415
CAW Bay Ridge |16s/2E-09cd | 3171995 | |wsAL 94-0240|  wq 800| 800| 480 780|  480-780 | | | 12'steel | QTe/Tsm |
Laguna Seca County Park #4 16S/2E-05Ge 11/9/1992 498010 w6886 wl, wg 700 670 330 650  330-650 60 -260 300 8" steel QTc 390

NOTES:

1. Well Numbers are unofficial designations; not verified with DWR-assigned well numbers.

2. Geologic Unit refers to the unit adjacent to the screened interval: Qod/Qar = Quaternary "Older Dunes and Aromas Sand" (Dune aquifer); QTc = Tertiary and Quaternary "continental deposits” (Paso Robles aquifer); Tsm = Tertiary "Santa Margarita Sandstone" (Santa Margarita
aquifer).

3. Elevation reference points have been derived from various previous documents; decimal point precision generally indicates surveyed elevation; whole number precision generally indicates altimeter or topo map estimate.

4. "--"in a Screened Interval cell indicates multiple screen intervals.

5. Data Type refers to typpe of data collected: wl = water level; wq = water quality. iy
6. Shaded rows indicate monitor wells under consideration for addition to the Seaside Basin Monitor Well Network.
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SEASIDE BASIN WATERMASTER
MEMORANDUM 2007-04
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Figure 1. Locations of Existing and Proposed "Shallow" Zone Water Level Monitor Wells
in and near the Seaside Basin
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Figure 2. Locations of Existing and Proposed "Shallow" Zone Water Quality Monitor Wells
in and near the Seaside Basin
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SEASIDE GROUNDWATER BASIN
SUPPLEMENTAL WATER SUPPLY PROJECTS OVERVIEW

October 30, 2007

SECTION 1
1.1 Introduction

The purpose of this memorandum is to provide an overview of supplemental water
supply projects for the Seaside Groundwater Basin (SGB), which is the subject of a
Judgment entered in the Seaside Groundwater Basin Adjudication (California American
Water v. City of Seaside, Monterey County Superior Court, Case Number M66343).
Several projects are identified here to recognize these efforts as important and significant
steps towards achieving the goals of the Seaside Groundwater Basin Adjudication
(hereafter referred to as the “Adjudication”), in particular to be able to reduce pumping in
the basin to achieve the maximum perennial yield (safe yield) in the basin.

In 1995, the State Water Resources Control Board (SWRCB) adopted Order 95-10
restricting California American Water’s (CAW) use of the Carmel Valley Aquifer and
requiring CAW to reduce its withdrawal from the Carmel Valley Aquifer by 10,730 acre-
feet per year (AFY). Order 95-10 requires CAW to find a new source of water to replace
the Carmel River overdraft. The Order further stipulated a maximum production of
11,285 AFY from the Carmel River and 4,000 AFY from the Seaside Basin aquifer. As
a result, CAW increased its production from the Seaside Basin to 4,000 AFY in order to
reduce its diversion from the Carmel River. Soon after CAW increased it production
from the Seaside Basin, it became apparent that the combined demands of all the
groundwater users of the Seaside Basin appeared greater than the Basin’s sustainable
yield, and the threat of seawater intrusion has become worrisome.

One of the major implications of the Adjudication is the triennial 10-percent decrease of
the Operating Yield until the Operating Yield is equivalent to the Natural Safe Yield,
unless steps are taken to decrease the production of native water, or the Watermaster
determines that the aquifer is safeguarded against seawater intrusion. The Watermaster
levies and collects replenishment assessments for each acre-foot of over-production for
each party who over-produced in the previous year. The Watermaster bases the
assessment on the estimated cost of providing non-native water to offset a party’s over-
production and to replenish the Basin. Projects proposed within the Seaside Basin or
that may alleviate pumping within the Seaside Basin are used to calculate the anticipated
costs.

The Adjudication Decision calls for “Artificial Replenishment” to add non-native water
to the SGB groundwater supply. Additional water supplies in the SGB can contribute to
the efficient and equitable management of Groundwater resources within the Seaside
Basin, as prescribed by the Decision. Several projects are currently proposed within the
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Seaside Basin, and are being reviewed and considered in several public input processes,
described in section 1.2 below. The projects identified in the 2007 Replenishment
Assessment for the Seaside Watermaster include:

Table 1-1 Supplemental Supply Projects

Agency Project Proposed Yield (AF)
1. Monterey Peninsula Water ASR Phase 1* 920
Management District
(MPWMD)
2. California American Water Coastal Water Project (CWP)
(CAW) ¢ Desalination Component (SWRCB 10,430
Order 95-10 Carmel River replacement
supply)**
. 1,300
o Aquifer Storage and Recovery (ASR)
component (Seaside Basin supply)
3. Monterey Peninsula Water Sand City Desalination Project 8,400
Management District
(MPWMD)
4. Monterey Regional Water Groundwater Replenishment Project 2,400
Pollution Control Agency
(MRWPCA)
5. Marina Coast Water Regional Urban Water Augmentation Project 700
DistrictY MRWPCA — Recycled Water for Irrigation
6. City of Sand City Desalination Project 300

* Carmel River Aquifer water rights for 2,400 AFY of wintertime supplies have been obtained that are in
addition to rights defined by SWRCB Order 95-10. MPWMD ASR Phase 1 estimated that in most years, 920
AFY will be available but up to 2,400 AFY could be diverted. While this project is intended to offset
SWRCB Order 95-10 through temporary storage in the SGB, California American Water may choose to
recover only a portion of water injected in wet years, to accumulate additional storage in the Seaside Basin.

** Although the desalination proposals are primarily to replace current withdrawals from the Carmel River, a
desalination supplemental supply will have an indirect benefit to the SGB. SWRCB Order 95-10 directed
California American Water to supplement Carmel River supplies by increasing pumping in the Seaside Basin.
Therefore, when supplemental supplies come on line to satisfy Order 95-10, pumping can also be reduced in
the Seaside Basin due the availability of desalination plus legal pumping limits of 3,376 AFY in the Carmel
River Aquifer.
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1.2 Public Review of Water Supply Projects to Benefit the SGB

At this time, several public input processes are occurring to review proposed water
supply projects to serve the Monterey Peninsula and the region. These public review
efforts are both educational for the public as well as an opportunity for local agencies and
leaders to assess the level of public support for each project.

1.2.1 Monterey Peninsula Water Management District
Matrix of Water Supply Solutions/Community Advisory Committee Project

Review

The MPWMD has been maintaining a comparative matrix of proposed water supply
projects within the District for the past several years. During the spring and summer of
2007, the MPWMD conducted a review process with the MPWMD Community Advisory
Committee (CAC), which submitted a report to the MPWMD Board at their September
17, 2007 meeting that outlines the merits and drawbacks of the seven water supply
projects proposed for the Monterey Peninsula that are summarized in the MPWMD
Matrix of Water Supply Alternatives. The full text of this report can be found at the
following link:

http://www.mpwmd.dst.ca.us/asd/board/boardpacket/2007/20070917/19/item19.htm

The projects reviewed by the CAC report include:

MPWMD - Aquifer Storage and Recovery in the Seaside Basin
MCWD/MRWPCA - Regional Urban Water Augmentation Project
MRWPCA - Groundwater Replenishment Project

MPWMD - Long-Term Water Supply Desalination Project in Sand City

CAW - Coastal Water Project

Pajaro/Sunny Mesa Community Services District - North Monterey County
Desalination Project

e Water Standard Company - Seawater Conversion Vessel (Desalination)

Monterey Peninsula, Carmel Bay, and South Monterey Bay Integrated Regional Water
Management Plan

The MPWMD has also prepared the Monterey Peninsula, Carmel Bay, and South
Monterey Bay Integrated Regional Water Management Plan. This report documents
the Integrated Regional Water Management (IRWM) planning effort undertaken in the
region encompassing the groundwater basins and watersheds of the Monterey Peninsula,
Carmel Bay and South Monterey Bay. According to this report:

“The Monterey Peninsula Water Resource System (MPWRS) contains the
majority of water resources within the planning Region. The MPWRS includes
surface water in the Carmel River and Los Padres and San Clemente Reservoirs
and groundwater in the Carmel Valley Aquifer, which are in the Carmel River
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Basin (CRB), and groundwater in the coastal subareas of the Seaside
Groundwater Basins.

Total known usable storage in the Region, including surface and groundwater, is
estimated to be about 37,500 AF. This consists of an estimated maximum of
about 6,200 AF in the Seaside Groundwater Basin with the remainder in the
Carmel River Basin within the Carmel Valley Aquifer and at Los Padres Reservoir
on the main stem of the Carmel River. Groundwater storage capacity in areas
outside of the MPWRS (primarily in the Tularcitos Creek and Cachagua Creek
watersheds in Carmel Valley) has not been determined. Usable surface storage
at the two main stem reservoirs on the Carmel River represents less than 5% of
total storage. Usable storage at the San Clemente Reservoir is currently nearly
zero during dry periods as the pool of water is lowered by order of the California
Division of Safety of Dams to reduce the potential for failure during a seismic
event. Usable storage at the Los Padres Reservoir is projected to decrease from
about 1,400 AF currently to zero within 40 to 50 years due to the relatively high
sediment yields in the contributing watersheds.”

The stated water supply objectives of this plan are:

o Meet water supply replacement targets set by MPWMD that satisfy existing
water demand and meet the following current requirements: State Water
Resources Control Board Order No. WR 95-10 (and subsequent orders);
Seaside Groundwater Basin Final Decision (Case No. M66343). This is
currently estimated to be approximately 12,500 acre-feet (AF) annually (note
that total municipal use in 2006 was 18,830 AF).

e Once existing demand is met (e.g., through implementation of water supply
projects), achieve water supply targets set by MPWMD to meet estimated
long term future demand, based on General Plan Build-Out estimates. This is
currently estimated to be approximately 4,550 acre-feet annually.

¢ Maintain the quantity and quality of water in the Seaside Groundwater Basin
as specified in the Final Decision setting forth the adjudicated rights in the
Groundwater Basin.

e Minimize the impacts to sensitive species and habitats from diversions

(surface and groundwater) by optimizing the use of groundwater storage and

conjunctive use options.

Maximize use of recycled water.

Optimize conjunctive use of surface and groundwater.

Optimize the use of groundwater

Evaluate, advance, and create water conservation efforts throughout the

Region.

¢ Minimize fiscal impacts to ratepayers and taxpayers.

1.2.2 California Public Utilities Commission Division of Ratepayer
Advocates

The California Public Utilities Commission (CPUC) Division of Ratepayer Advocates
(DRA) has been facilitating a public process to identify and evaluate the feasibility of a

regional project alternative to the Coastal Water Project proposed by California American
Water. The CWP application was submitted to the CPUC in July 2005, and the
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Environmental Impact Report process began in the spring of 2006. Subsequent to the
Notice of Preparation for the CWP EIR, the DRA initiated a regional dialogue to explore
alternatives to CAW’s proposed Project. This process has included identification of
potential water supply projects and determining the viability and priority of each of the
projects. A Regional Plan Technical Work Group presented this work to the Monterey
Regional Plenary Oversight Group during its September meeting. Information on the
DRA'’s process and proposed alternative can be found at:
http://ciwr.ucsc.edu/monterey/index.html

The proposed regional alternative presented on September 26, 2007 includes a
combination of projects, including the MRWPCA’s projects with recycled water for
irrigation and the groundwater replenishment project, the MPWMD ASR project, the
Monterey County Water Resources Agency’s Salinas Valley Water Project (expanded to
serve the Monterey Peninsula), as well as desalination.

Currently, several desalination projects are proposed in the Monterey Bay region,
including the CAW CWP, Sand City’s 300 AFY project, the MCWD desalination to
supply future Fort Ord demands, as well as the MPWMD Sand City Project (currently on
hold) and a regional desalination facility by the Pajaro-Sunny Mesa Community Services
District (PSMCSD). The CAW CWP, MPWMD, and PSMCSD proposed projects have
each identified providing the required supplemental supplies to replace CAW’s Carmel
River aquifer withdrawals as required by SWRCB Order 95-10.

By providing this replacement supply, CAW’s system demands to pump in the SGB will
be reduced, and any project to solve SWRCB Order 95-10 will have incidental benefits to
the SGB. SWRCB Order 95-10 directed California American Water to supplement
Carmel River supplies by increasing pumping in the Seaside Basin. When supplemental
supplies come on line to satisfy Order 95-10, pumping can also be reduced in the Seaside
Basin due the availability of desalination plus legal pumping limits of 3,376 AFY in the
Carmel River Aquifer. The Association of Monterey Bay Area Governments prepared a
“Desalination Feasibility Study for the Monterey Bay Region” on November 8, 2006,
which acknowledges the potential environmental benefits of desalination in this region.

Concurrent with the DRA’s regional processes, the affected local agencies have
developed and signed a Memorandum of Understanding to form the Monterey Bay
Regional Water Supply Solutions Task Force. Through this MOU, each signing agency
has contributed $5,000 to fund a consultant to identify a regional alternative that would
be evaluated in the CWP EIR.

SECTION 2 SUPPLEMENTAL SUPPLY PROJECTS OVERVIEW

2.1 Monterey Peninsula Water Management District ASR Phase 1
Project

The MPWMD Aquifer Storage and Recovery Project diverts “excess” flow from the
Carmel River in west periods, as defined by state and federal resource agencies, which
would then be treated and transmitted via the CAW distribution system to special
injection/recovery wells in the Seaside Groundwater Basin on the former Fort Ord.
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Available storage capacity in the Seaside Basin Coastal Subareas serves as an
underground reservoir for the diverted water for use during dry periods. ASR can help
improve environmental conditions in the Carmel River and Seaside Basins by reducing
Carmel River diversions in dry periods, when the river environment is most vulnerable,
and helping to replenish the Seaside Basin in wet periods.

As part of the MPWMD Phase 1 ASR project, MPWMD and California American Water
have jointly applied for and obtained Carmel River Aquifer water rights for 2,400 AFY
of wintertime supplies, in addition to rights defined by SWRCB Order 95-10. MPWMD
ASR Phase 1 estimated that, based on nearly fifty years of historical record of winter
flows on the Carmel River, in most years at least 920 AFY will be available. However,
up to 2,400 AFY could be diverted, and winter river flow amounts above the estimated
average flows would be available for diversion to ASR in the Seaside Basin in wet years.
While this project is intended to offset SWRCB Order 95-10 through temporary storage
in the SGB, California American Water may choose to recover only a portion of water
injected in wet years, to accumulate additional storage in the Seaside Basin in accordance
with the Adjudication.

MPWMD already owns and operates one set of successful two wells, which, along with
additional transmission pipeline and other minor structures, is known as the Phase 1 ASR
Project. The Phase 1 project allows a maximum annual Carmel River diversion and
injection of up to 2,420 AFY into the Seaside Basin. The maximum annual extraction
from the Seaside Basin would be 1,500 AFY. Average values would be lower and
depend on long-term weather conditions. The long-term project yield is estimated to be
about 920 AFY with operations that maximize use of Seaside Basin water to offset
Carmel River pumping in dry periods. Additional project facilities, some being
considered in conjunction with CAW’s Coastal Water Project, could significantly expand
the project yield.

During 2006, the MPWMD prepared its draft and final Environmental Impact Report
(EIR) and obtained permits for the project. Construction of a second ASR well, in
addition to the existing test well, was completed in April 2007. Design and construction
of appurtenances for the ASR facility are underway. A total of 6,700 linear feet of 16-
inch temporary aboveground pipeline has already been constructed for conveyance to the
ASR wells through the California American Water system, until such time as the CWP
conveyance facilities are constructed. The State Water Resources Control Board is
expected to approve long-term water rights by the end of 2007. The EIR demonstrated
benefits to the Carmel River Basin to partially comply with SWRCB Order 95-10, as well
as incidental benefits to the Seaside Groundwater Basin. A link to the staff report on the
Final EIR Certification, from the August 21, 2006 MPWMD Board meeting, can be
found at:

http://www.mpwmd.dst.ca.us/asd/board/boardpacket/2006/20060821/10/item10.htm

The following link is to a status update on this project given at the September 17, 2007
MPWMD Board meeting:
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http://www.mpwmd.dst.ca.us/asd/board/boardpacket/2007/20070917/ppt/12 files/fr
ame.htm

2.2 California American Water Coastal Water Project

California American Water (CAW) submitted an application for the Coastal Water
Project (CWP) to the California Public Utilities Commission (CPUC) in July 2005. The
Proposed Project would be implemented by CAW to provide 11,730 acre-feet per year
(AFY) of water for CAW to replace a portion of its Carmel Valley Aquifer withdrawals
and 1,000 AFY of what CAW presently withdraws from the over drafted Seaside Basin.
The project would respond directly to the directive of the State Water Resources Control
Board (SWRCB) Order 95-10 that CAW secure a water supply to replace 10,730 acre-
feet per year of withdrawals from the Carmel Valley Aquifer, and is consistent with the
CPUC’s previous Plan B alternative long-term water supply studies. The Proposed
Project is considered a refinement of and preferable to the CPUC’s 2002 Plan B concept,
which was an analysis of more than sixty water supply project alternatives for the CAW
Monterey District. The SGB Adjudication proceedings took place subsequent to the
CWP application to the CPUC in late 2006.

The CPUC is currently preparing the Environmental Impact Report (EIR) for the CWP
and is expected to release the draft report in Spring 2008. The background and
description of the Coastal Water Project (CWP) is available in the CWP Proponents
Environmental Assessment (July 2005). This document can be found at:

http://www.coastalwaterproject.com/inc environmentalanalysis.asp

Information on the CWP EIR can be found at:

http://www.cwp-eir.com/

The CWP includes a 10,430 AFY seawater desalination plant (capacity of 10 million
gallons per day [mgd]) and a 1,300 AFY ASR system to provide supply to meet the
replacement target of 11,730 AFY. The CWP ASR component is intended to supplement
SGB supplies in the CAW Monterey District. ASR is the storage of water in an aquifer
during times when water is available, and recovery of the stored water from the same
aquifer when it is needed. ASR provides a cost-effective storage solution for the Project,
storing water during times of excess Carmel River flow, and recovering it later to meet
peak summer water demands when the excess flow is not available. Water is stored in an
existing groundwater aquifer, reducing or eliminating the need to construct large and
expensive surface reservoirs.

In this case, the proposed storage zone is the Seaside Groundwater Basin, which has
experienced long-term declines in water levels due to pumping by a number of parties.
Groundwater levels can be restored if the aquifer is sufficiently recharged. In wet years,
California American Water may inject more into the ASR wells than is withdrawn,
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thereby banking the water in storage for use during dry periods or solely to recharge the
aquifer.

As described above, the MPWMD is pursuing a separate independent ASR project at the
same general location contemplated for the Project ASR facilities. CAW has coordinated
with MPWMD on its ASR project design and permitting to ensure that the two systems
are compatible. It is possible that the MPWMD ASR system, if constructed in a suitable
and timely fashion, could be used to satisfy all or a portion of the CWP ASR system
requirements.

The CWP facilities are listed in the following table.

Table 2-2.1 Project Facilities Summary

Facility Quantity Size and Characteristics
Desalination Plant:
Source Water Pipeline 7,000 LF | 54-inch diameter
Return Flow Pipeline 8,000 LF | 24-inch diameter
Equalization Basin 1 4.8 MG
Plant Inlet Pump Station 1 23.5 mgd, 200 HP (installed)
Pretreatment System 1 22 mgd, submerged media membrane filtration
Reverse Osmosis System 1 10 mgd, membranes
Post Treatment System 1 Lime and carbon dioxide

Desalinated Water Conveyance:

Clear Well 2 1.5 MG (each)

pesalinated - Water - Pump 1 7,000 gpm, 1,200 HP (installed)
Desalinated Water Pipeline 96,000 LF | 30-inch diameter

Terminal Reservoir 2 3 MG (each)

Tarpy Flats Pump Station 1 10,200 gpm, 1,000 HP (installed)
ASR Systems:

ASR Pipeline 10,000 LF | 30-inch diameter

ASR Pump Station 1 4,400 gpm, 150 HP (installed)

s | oot o 2 s cin
Segunda Standby Pump 1 2,300 gpm, 200 HP

Segunda Pipeline 28,000 LF | 30-inch and 36-inch diameter

LF = linear feet; MG = million gallons; mgd = million gallons per day; HP = horsepower; gpm

= gallons per minute.
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2.3 MRWPCA Groundwater Replenishment

MRWPCA operates the regional wastewater treatment plant located two miles north of
Marina. It also maintains 25 pump stations connected to the treatment plant. Secondary
treatment discharge is 2.1 miles into Monterey Bay. MRWPCA member communities
are Pacific Grove, Monterey, Del Rey Oaks, Seaside, Sand City, Fort Ord, Marina,
Castroville, Moss Landing, Boronda, Salinas and some unincorporated areas in northern
Monterey County. Additionally, MRWPCA operates the water recycling facility at the
Regional Treatment Plant and manages the distribution system under contract from the
Monterey County Water Resources Agency. Sixty percent of incoming effluent is
recycled and paid for by Salinas Valley agricultural growers and property owners. The
recycling operations provide irrigation water to 12,000 acres of Castroville farmland.

The Monterey Regional Water Pollution Control Agency (MRWPCA) proposes to
develop and implement a Groundwater Replenishment Project (GRP) for the Seaside
groundwater basin by injecting (or percolating) advanced-treated recycled water from its
Salinas Valley Reclamation Plant (SVRP) into the Seaside Basin. Similar to the ASR
project described above, the purified, recycled water source would be available in winter,
when it is not used by food crops such as artichokes, and could be put to a beneficial use
rather than be discharged into the ocean.  After meeting State DHS treatment and
migration standards, this supplemental source of water could be made available for
recovery and potable reuse.

An advanced treatment system would be constructed at the MRWPCA’s SVRP and
would produce purified water from the SVRP. The highly treated recycled water would
be conveyed to the Seaside area for groundwater recharge, in conformance with the latest
Guidelines for Recharge of Groundwater with Recycled Water. Existing potable water
wells would capture the injected (or percolated) water, thus augmenting the overall
groundwater basin yield for local potable water supply. Similar technology has been very
successful in Orange County in Southern California for many years by operation of the
Water Factory 21 plant, which creates recycled water for injection into its groundwater
basin as a seawater intrusion barrier. Ultimately, the MRWPCA projects that it could
provide up to approximately 2,800 acre-feet per year (AFY) of recycled water for
recharge during the winter months.

Direct injection into the Santa Margarita sandstone will probably result in groundwater
replenishment the soonest. With the experience of MPWMD's ASR project, no pilot
testing would be required for direct injection so no potable water would be needed for
pilot testing. If it was later determined that direct injection was not the optimal option, it
would be relatively easy to switch to Vadose Zone Injection into the Paso Robles
Formation below the level of the thick clay layer. A pilot test would be necessary but
pilot duration would be only a few months. Water for the pilot testing may be available
from either the City of Seaside or from Marina Coast Water District. Those two sources,
and others, will be considered as a source of dilution water that may be required during
the first five years of operation.
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The MRWPCA indicates an estimated capital treatment plant cost of $37.9 million, and
annual operation and maintenance treatment plant costs are estimated to total $1,325,000
per year (August 2006 dollars). The estimated capital cost of the injection wells is
$3.543 million plus land costs, if any. O&M costs for transmission and well maintenance
are not yet determined.

2.4  Marina Coast Water DistricttY MRWPCA Regional Urban Water
Augmentation Project

The Marina Coast Water District and the MRWPCA have jointly proposed the Regional
Urban Recycled Water Augmentation Project (RURWAP) to supplement water supplies
on the former Fort Ord. The RURWAP involves two major water augmentation supply
projects: seawater desalination and recycled water. The RURWAP project goal is to
provide 2,400 AFY of water to the former Fort Ord area to meet redevelopment
requirements described in the Fort Ord Reuse Plan. The EIR for the project was certified
in October 2004; the MCWD and FORA boards of directors endorsed the “Hybrid
Alternative” in 2005. The “Hybrid Alternative” includes a water supply of up to 1,500
AFY from an expansion of MCWD’s seawater desalination plant (including replacement
of the existing 300 AFY capacity plant) and the production and distribution of up to
1,427 AFY of recycled water for landscape irrigation.

The feature of the RUWAP that may benefit the SGB is that it proposes to deliver and
make available approximately 400 acre-feet to irrigate golf courses in the Seaside Basin,
and 300 acre-feet per year of recycled water for parks, golf courses, athletic fields and
other large landscaped areas in the California American Water (CAW) service area. This
recycled water use would substitute potable water currently irrigating those facilities.
The MPWMD Board has held initial discussions and provided early policy direction and
process guidance concerning future consideration of potential incentives to public and
private owners of outdoor facilities that MRWPCA has identified as potential customers
for the recycled water.

The MRWPCA presented this project to the MPWMD Board at their September 17, 2007
meeting. Further information can be found at:

http://www.mpwmd.dst.ca.us/asd/board/boardpacket/2007/20070917/0917agenda

.htm
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2.5 Sand City Desalination Project

In 2005, the City of Sand City certified the Final EIR for the Sand City Water Supply
Project. In September 2007, an addendum was prepared to analyze interconnections with
the CAW system and other project modifications subsequent to the FEIR. The Sand City
Water Supply Project is construction and operation of a 300 AFY reverse
osmosis/desalination facility and potable water system to serve customers in Sand City.

Under existing conditions, the water demand in Sand City is approximately one-third of
the capacity of the approved RO/desalination facility. The City of Sand City is now
proposing that the full production capacity of 300 AFY be made available to the regional
water purveyor, CAW. In the near-term, water produced at the RO/desalination facility
will be used as current water replacement within the regional system to reduce pumping
from the Seaside Groundwater Basin. The amount of water available for current water
replacement will decrease slowly over time, as future development allowed under the
Sand City General Plan will increase water demand over current usage. The City of Sand
City anticipates in-fill growth in Sand City to occur over the next 10 to 20 years.

Facilities included a reverse osmosis desalination plant that would treat water from the
shallow, brackish Aromas Sands Formation, a 7,000-foot pipeline loop system to deliver
water to parcels within the City, two water storage tanks, and an emergency intertie to the
Marina Coast Water District (MCWD). It is noted that the Superior Court’s Final
Decision on the Seaside Basin Adjudication in March 2006 granted the City the right to
produce brackish water from the Aromas Sands Formation as the source for its
desalination project, so long as there is no “Material Injury” to the aquifer.

The MPWMD approved a water entitlement for an additional 206 AFY from water
produced by this facility on October 15, 2007. The current MPWMD water allocations of
CAW water will not be retired and replaced by 300 AFY from the City’s desalinated
water system. Instead, existing CAW water allocations will remain in place, including
the 94 AFY existing CAW water use by the City. Of the 300 AFY to be produced from
the desalination project, 206 AFY would be slated for eventual use by new construction
and redevelopment projects as a water entitlement via adoption of an Ordinance by the
MPWMD. The 206 AFY amount for new uses is derived from 300 AFY total
desalination project production minus 94 AFY existing use. The CAW system Seaside
Basin well pumping would experience near-term benefits under both scenarios due to the
existence of a new source of supply available for use by the CAW system. The net near-
term benefit is reduced from 300 AFY under the City-supplied water system to 206 AFY
under the revised proposal where CAW serves the City.
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Martin B. Feeney P.G. 4634
Consulting Hydrogeologist CEG. 1454
CHg 145

January 12, 2007
Seaside Groundwater Basin Watermaster
c/o Diana Ingersoll
City of Seaside
440 Harcourt Avenue
Seaside, CA 93955

Subject: Seaside Groundwater Basin Watermaster, Seaside Basin Monitoring and
Management Program: Groundwater Modeling Component — Report on
Groundwater Modeling Meeting and Recommended Approach

Dear Ms. Ingersoll:

One of the many conditions of the Seaside Groundwater Basin Adjudication judgment requires
the Seaside Groundwater Basin Watermaster (Watermaster) to develop a groundwater model of
the Seaside Basin. Although a groundwater model of the basin was developed by one of the
parties as part of the court proceedings, this modeling effort was the source of some controversy
between interested parties. Because of this controversy, the Watermaster Board determined to
convene a panel of technical experts to discuss the modeling efforts and provide guidance for the
development of the required model. This letter documents the efforts and discussions of the
technical experts and presents a recommended approach to fulfilling the demands of the court and
the needs of the Watermaster.

BACKGROUND

The court decision entered into on March 27, 2006 provides for the adjudication of the Seaside
Groundwater Basin and sets up the Watermaster to manage the groundwater resources of the
Seaside Basin. One of the requirements of the judgment is that that Watermaster, within one year
of the judgment, “develop a suitable groundwater model of the Seaside Basin and appropriate
adjacent areas.” A groundwater model of the basin was developed for the plaintift (California -
American Water Company) for use in the trial; however, there was criticism of this model from
other experts participating in the trial. Although there are some identified shortcomings of the
model, much of this criticism arose from the lack of documentation; documentation that was not
prepared due to the tight time constraints of the trial schedule. The criticism and trial
environment created an aura of controversy around this model. The convening of the panel of
modeling experts is an attempt to get past the controversy and move forward with the required
modeling.

PANEL PROCEEDINGS
Technical Panel
A panel of technical experts was convened to discuss previous and future groundwater modeling
of the Seaside Basin. The technical panel was comprised of experts who had previously
represented a party in the trial or experts invited at the suggestion of a party to the judgment.

The panel members were compensated by the Watermaster for their participation and were not
there as representatives of their prior clients.

P.O. Box 23240, Ventura, CA 93002 < Phone: 805/643-7710 « e-mail mfeeney@ix.netcom.com
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The Panel included:

Mr. Terry Foreman

Mr. Joe Scalmanini

Mr. John Fio

Mr. Tim Durbin

Mr. Gus Yates

Mr. Martin Feeney (moderator)

In addition, the panel was joined by Mr. Derrik Williams. Mr. Williams is a groundwater
modeler and a member of the RBF Consulting Team selected to move forward with implementing
the technical portions of the Seaside Basin Management Plan. As a member of the RBF Team,
Mr. Williams’s role is intended lead future modeling work. regardless of the direction or scope of
these modeling efforts.

Prior to the meeting, the committee members were provided with review materials summarizing
previous modeling efforts in and adjacent to the Seaside Basin modeling efforts as well as limited
details on the model utilized at the trial. This background memorandum is included in Appendix
A.

The meeting was held in Seaside in late November 2006. The meeting agenda is included in
Appendix B — Meeting Agenda and Minutes. The meeting was moderated by the undersigned
and minutes were taken and prepared by Mr. Mark Dias. Following the meeting, minutes were
circulated to all attendees for correction and comments. The corrected minutes are attached.

The attached minutes are very complete and capture most of the relevant discussions. Presented
below is a summary of the points and comments expressed by the panel.

Need For Model/Approach to Modeling

The question of the need for a model was discussed at some length. The following relevant
comments were offered:

# (iven that the basin is 30 to 40 percent out of balance and the water budget of the basin
1s the critical 1ssue, a simple model may be the best approach.

# It the primary goal 1s to address the basin’s water imbalance, then a model may not be
strictly needed.

# A simple model could be useful to evaluate the impacts of moving pumping, but the
water budget could be addressed independently.

» A state of the art groundwater model is not necessary to answer the fundamental water
managcmcnl l‘_lllC.‘\'li()l'lS in the near term.

» A groundwater model cannot improve the water balance. It can only help with
oplimizing management actions.

Why Model

The above comments aside, it was mutually agreed that groundwater models can have great
utility and can provide the following benefits:
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# Models provide for an objective, intellectually honest evaluation of water management
Issues.
» Models allow better resolution of spatial variations ., such as water levels in multilavered
aquifer systems, as compared to more simple water budget approaches.
» Models can be useful to estimate/calibrate water budget components.

» Models can be used to develop a better understanding of leakance, boundary conditions
and basin geometry.

» Models allow the optimization of different management alternatives,

» Models provide a test of the understanding of a system.

Potential Uses for Model (Or Modeling)

During the discussion, uses that a groundwater model of the Seaside Basin might have in
managing the basin were outlined. These included:

» Evaluation of Management Alternatives

» Impacts and effectiveness of moving pumping inland.

» Optimization of moving pumping as in how much? And how far?

» Impacts of continued mining for specified periods of time, 3 years, 5 years, etc...
» Effectiveness of ASR or other artificial recharge projects.

~ Potential seawater intrusion pathway/travel time investigations.

During these discussions a distinction developed between use of “The Model” and modeling. It
was acknowledged that evaluation of some of these alternatives might require a differing
modeling approach and more detailed modeling than would be available in the regional model.

Limitations of Models in the Seaside Basin

Compared to most groundwater basins, the understanding of the hydrogeology of much of the
basin is poor. The poor understanding 1s the result of the surficial geology which masks the
underlying geologic structure. This masking is compounded due to the past land use (Fort Ord)
of most of the basin which has resulted in limited wells and boreholes and resultant subsurface
data. Additionally, the understanding of the offshore geology is relatively poor, providing little
guidance in modeling a critical boundary condition. Regardless of model integrity and
robustness, a groundwater model’s utility in the basin will be limited by the lack of hydrogeologic
understanding.

Additionally, this relatively poor understanding of the basin structure, boundaries and the
heterogeneity of the aquifer systems will limit the utility of any model of the basin to the
evaluation of intermediate and large scale scenarios (like moving pumping). Smaller-scale
questions could be subject to significant errors. Expectations for the model should be limited
and openly expressed.

Groundwater models, even models with large assumptions regarding the hydrogeologic

conditions, are good for evaluating management alternatives. However, the hydrogeologic
management alternatives for Seaside are limited, and the feasible alternatives, at least in the short
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term, are even more limited. A grouwndwater model of the basin, while useful for evaluating the
alternatives. may not be necessary, if options are few.

Existing Models of the Seaside Basin

Multiple groundwater modeling efforts have been undertaken in the Seaside Basin over the last
couple of decades. One of the possible approaches to modeling the basin was considered to be
the “enhancement” of one of several existing models of the basin. The previous modeling efforts
in the basin are summarized below. The models are more fully described in the Model Memo
contained in Appendiz A

Project Focus Area of Modealing |

1 MPWMD dasalination Staal, Gal'dl_r'le‘sll':é:::)unn& Inc. Coastal area near Sand City
- Coastal area near SNG

2 , ,

2 Monterey Bay Shores Feeney (15%9) oroject it

3 Sand City desalination Feeney & Williams (2002) Coastal area near Sand City

4 | Laguna Seca Phase 11 report Yates and others {2002) Laguna Seca subaraa

5 MPWMD dasalination CDM (2004) Coastal area near Sand City

Cal-Am Coastal Water . P Coastal and inland area near
& Project, ASR ASR Systems (2005} ASR wellfield
7 Seasids Bai:.ri'aladjudlcatmn Durbin (2005) Basinwida area

Mest of these models were developed to evaluate the impacts of proposed projects within the
basin and are not of regional scale. However, the existing smaller-scale models can still provide
useful data that will facilitate the refinement of larger-scale models.

Of these previcus modeling efforts only the Durbin model includes the entive Seaside Basin and
the “appropriate adjacent areas”™ as specified in the judgment. The Dwbin model was used in
cowt and several parties to the case had some criticism of the model results. However, some of
the criticism was simply the result of a poor understanding of the modeling approach as the model
was undocumented.

Limitations of Existing Maodel

Based on review of the material presented in court and the materials provided by Mr. Durbin for
the meeting, the following limitations were identified:

#» Poor calibration for Santa Margarita Aquifer. The predicted hydrographs for the Santa
Margarita Aquifer do not adeguately replicate the historical trends in this agquifer system.

»  Domain does not exactly match mapped boundaries and geology. While relatively
minor, the model domain does not follow the trace of the Chupines Fault, the mest
defined boundary of the basin.

*  Some structural features need refinement. Some structural features appear not to be
implemented in a manner consistent with the cwrent understanding of the hydrogeclogy.
Thiz may be a fonetion of the lack of documentation.

»  Nodocumentation. This lmitation has been the source of much of the controversy.
Presentation of a model development narrative, hydrostratigraphy, model assumptions,
and calibratic n results will allow for peer review and provide a basis for future
refinement and possible re-platforming at a later date.
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» The model utilizes the FEMWATER3ID numerical code. This USGS code, while fully
documented and in the public domain, is in limited vse and has less third party support
than other codes such as the USGS™s MODFLOW code.

Possible Approaches

The panel discussed the various approaches for moving forward with the modeling effort. Much
dizeussion was devoted to geclogic, hydrogeologic and boundary conditions specific to the
hydrogeclogic conceptual medel. Additional discussions were focused on differing approaches to
developing a suitable model of the basin. Several differing approaches were discussed and are
summarized below:

Use Existing Model. This approach would adopt and refine the existing model (Durbin)
to become an interim model of the basin. The Watermaster could utilize the interim
maodelto evaluate management scenarios, as necessary, while allowing concurrent
exploration activities to develop data improving the understanding of the basin. This
approach would reduce costs over development of a new model becanse much of the
development, calibration, testing and peer review has been completed. More importantly,
the use of the existing model would result in the completion of a model with the period
specified by the court. When required or desired in the future, the model could be revized
te include new hydrogeologic data and possibly be re-platformed to 2 more commonly-
used code.

Develop New Model This approach would develop a new model of the Seaside Basin
It 13 assumed that this model would be developed utilizing the MODFLOW code, perhaps
increasing its usability. The model would derive its conceptual framework from existing
documents and previous modeling efforts. As such, the conceptual hydrogeologic model
would be similar to that used in the existing model. This medel wonld alzo need to be
refined and updated at a later date to include new hydrogeclogic data.

Return to Court. Although not universally supported, there was discussion regarding
approaching the cowrt with a request to have the medeling requirement removed, or
extended, as the model 15 not considered necessary to move forward with the initial steps
of managing the basin. While it is acknowladged that the model could be a usefl tool,
the need for the model is premature.

Continue Modeling Panel It was suggested that the technical panslbe continued to
review future modeling efforts. This idea might be particularly usefl if the selected
approach is to move forward with refining the existing model.

All of the above approaches have pros and cons. However, when considering the non-technical

issues such as funding, schedule and jurisdiction hurdles, and balancing these with the utility and
limitations of even the best possible model it was generally conceded by the panel that the goals
of the Watermaster would likely best be served by refining the existing model This model could
be utilized for an interim period uatil the need and vses of an improved model are more apparent.

RECOMMENDATION

While the above discussion attempted to capture all the voices of the panel, the follow section is
the opinion of the wndersigned, and not necessarily shared by all panel members.

Discussion
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The judgment language requires within a year of the date of the judgment the Watermaster to
“develop a suitable groundwater modsl of the basin and appropriate adjacent aveas.” This is
the only reference to the groundwater model in the entire judgment. The requirement begs
several questions. What does suitable mean? Suitable for what? It is interpreted that the model
would be used to evaluate management alternatives that might be considered by the Watermaster.

Although the judgment recuires the Watermaster to develop a groundwater model of the basin, it
is nstructive to consider the factors that might be weighed in deciding, in the absence of the
reguirement, whether to develep a groundwater model of the basin. Before undertaking the
development of a groundwater model several fundamental questions need to be evaluated to
guide the decision to, and if, how to model the basin. These gquestions are interrelated and
iterative, and are presented below:

* The adequacy of the understanding of the hydrogeclogy and the availability of supporting
data needs to be evaluated within the context of the guestions that the modeling effort 15
helping to answer.

» The potential guestions that the model will be expected to help answer need to be
clarified prior to developing the model. This allows selection of the appropriate
modeling approach, consistent with the understanding of the basin and the availability of
data. Simple problems might be answered easily with less complicated tools. Complex
guestions might not be adeguately answered with a more sophisticated tool which, due to
limited hydrogeologic wnderstanding, incorporates numercus assumptions. One
modebng approach does not fit all potential questions. The appropriate model for one
guestion might not be the best for others.

= Is the development of a model a cost-effective way of providing answers to the relevant
guestions? A groundwater model may help illominate the best technical selution.
However, are the potential solutions so constrained by non-techmical 1ssues that the best
technical answer is not relevant?

In a perfect case, the above questions should be considered and would allow the balancing of
political, jurisdictional, financial and technical issues in deciding to, and how to model a
grovndwater basin.

The reguirement to develop a model within the judgment presupposes the adequacy of the current
understanding of the basin and also forces the development of a modeling approach that may or
may not be appropriate to assist in answering the management questions that will later emerge.

In absence of the judgment, and in consideration of the current understanding of the basin. the
Watermaster might be better off waiting to develop a model that fully captures the data from
Watermaster's exploration efforts and that 13 moest appropriate for evaluating the management
alternatives that emerge.

Recommended Approach

However, given the requirement of the judgment, the Watermaster does not have the flexibility to
wait natil there is a better understanding of the basin and the relevant water management
gquestions. Fortunately, there exists a “suitable groundwater modsl of basin and appropriate
adiacent areas.” It is believed that, with minor refinements, the existing groundwater model
(Dutbin) can serve the Watermaster's immediate needs and meet the reguirements of the
judgment. After completing these refinements, the Durbin model could be adopted as the
“interim groundwater model.” The recommended course of action to modify the existing model
wnto the “imterim groundwater model” and meet the requirements of the cout are as follows:
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Fund hmited refinement to the model to resolve currently identified limitations.

Fund documentation of the model This will provide guidance to model users, provide
closure to the existing model effort, and provide a basis for future review and revision.

Fund Peer Review of Model Refinements Panel This panel could meet by
teleconference thereby significantly reducing the costs of meeting,

Fund completion of model After refinement of the model, completion of the
documentation and peer review, the model would be “completed” for use as the inferim
model.

Based on discussiens with Mr. Durbin and considering other costs associated with peer review
and management, it is estimated that the above wotk could be completed for under 550,000, If
the Watermaster can move guckly, it is possible that the model could be completed by the
reguired deadline — March 27, 2007,

Adoption of the revised Durbin Model as an interim model serves many purposes and meets the
goals of the Watermaster. The rationale | advantages and limitations of the adoption of the Durbin
Model as the “interim”™ model are as follows:

The model can be quickly completed to the point where 1t is a uwsefusl tool for a relatively
minor expenditure of money. It is therefore a cost-effective solution while meeting
project geals. The Watermaster can report to the court that the requirement to develop
the model has been met.

The Watermaster can use the freed up funds to move forward with more critical
management activities.

With nze, the limitations of the interim model will becoane evident. These limitations
will provide guidance for revision of the model at a later date. Some of these limifations
will point to the limited vnderstanding of the hydrogeology of the basin. Other
limitations will identify specific data gaps that might be cost-effectively filled.
Cenecurrently, exploration and data collection within the basin will improve the
understanding of the hydrogeology, allowing updating of the conceptual hydrogeologic
model. At some latter date, when deemed necessary and cost-effective, the groundwater
model can be revized to incorporate the accumulated data and improved wnderstanding.

All grovndwater models are works-m-progress. The models are progressively revised as
uanderstanding of the hydrogeology of an area improves. Utilizing the existing model for
an interim period allows moving forward with other management efforts uatil sufficient
new hydrogeologic data are developed to justify the reworking of the model.

Curently, the understanding of the Seaside Basin is such that boundary conditions of 3 of
the 4 sides of the model are poorly understood and are represented by assuvmptions. Until
these boundary conditions are better understood, all modeling efforts will simply reflect
these assumptions. Regardless of The Model's numerical integnity and robustness, the
model’s wtility 15 limited by the lack of hydrogeclogic vnderstanding.

“The Model” vs. Modeling. While development of a regional groundwater model is an
appropriate long-term goal, a regional grouwndwater model is not always the best tocl for
modeling specific hydrogeologic problems. For example, gven the variety of
assumptions regarding the geometry of the sea floor and agquifer outcrop patterns, the
analysis of the seawater-aguifer interface 15 better performed with 2-D slices. The use of
the Durbin Model as an interim model wonld free-up fonds for more relevant specific
hydrogeclogic modeling.
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# The guestions and 1ssues that will need to be evaluated by modeling or the model have
likely not vet emerged. These will change over time. It may be more appropriate to
update the model when there is a better understanding of the relevant questicns. The
management options that might be evaluated will likely be determined by primarily non-
hydrogeologic considerations.

#» Finishing the Durbin Model into the interim model is a good balance of effort and
expenditure with the utility of a groundwater model in the basin. Spending more time
and meney on the modeling effort would suggest an impottance to the model above its
utility.

*  Grovndwater models, even simple or limited models, are good for comparing
management alternatives. However, the hydrogeologic management altemnatives for
Seaside Basin are limited and the basin 1s out of balance by 30 to 40%. Additionally, the
feasible alternatives, at least in the short term, are even more limited. It is ualikely that
any model would significantly assist with the evaluation of the potential short-term
solutions for the basin

Alternative Approach

An alternative approach one consistent with the conclusions presented in this document, should
also be considered. A groundwater model of the basin 1s not a critical path need in order for the
Watermaster to perform the initial steps toward basin management. A reascnable and defensible
alternative would be to returnto the judge and make the case that, grven the limited number of
management alternatives, the model is not really necessary at this time.

I trust the above is useful. I look forward to meeting with the TAC to discuss these
recomunendations.

Sincerely.

/)

o

Martin B. Feeney
Attachments:

Appendix A — Model Meme Background Materials
Appendix B — Agenda and Minutes
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Martin B. Feeney F.6. 4534

Consulfing Hydrogeologist CEG. 71453
CHy 145

November 15, 20046
Seaside Model Panel Attendees:

In anticipation of our meeting, [ have prepared this meme summarizing the existing modeling
efforts of the Seaside Basin and suggesting topics to be discussed at our meeting. The intent of
this document is to generate consideration of the issues and provide a basis for discussion.

MODEL PURPOSE

As an outcome of the adjudication judgment, the Seaside Grovndwater Basin Watermaster Board
15 tasked with developing a groundwater model of the Seaside Groundwater Basin., Although it is
not specified what the model use will be it is assumed that its use would include evalvation of
varions management and augmentation schemes.

It is hoped that the proposed model could be developed from existing modeling efforts. Whether
this would be by enhancing an existing model or using bits and pieces of existing modeling
efforts as templates is vet to be determined. The intent of the process 15 to review the previous
modeling efforts and evaluate the appropriateness of any of the previcus efforts to be used as a
starting point for the development of “the groundwater model” of the Seaside Basin.

MODEL INVENTORY

Multiple groundwater modeling efforts have been undertaken in the Seaside Basin over the last
couple of decades. Most of these models were developed to evaluate the impacts of proposed
projects within the basin and are not of regional scale. However, even if cne of the existing
models 13 not “enhanced” to become the new model, the existing medels provide useful data that
will facilitate the development of a new model if that 1s the more appropriate approach.

The previcus modeling efforts in the basin are summarized on the attached table and shown on
the attached map.

Seaside Basin Adjudication Model

Attached please find the graphics documenting the Seaside Basin Adjudication Model (Durbin).
These are presented not necessarily for critical review but rather to form a basis for discussion of
modeling issues. Modeling issues that should be discussed include those sumumnarized below.

MODEL DISCUSSION ITEMS

Hydrostratigraphy

Literature — established hydrogeologic units
Sequence stratigraphy

MNumber of model layers?

Base of fresh water aguifer system
Offshore stratigraphy

Geologic Features to be included
s Faulting — other structural features? Which ones? Basis?
* Consistent with current mapping?
¢ Greene vs. Clark/Rosenberg vs. Wagner

P.0. Box 23240, Ventura, CA 23002 # Phone: B05/643-T710 ¢ e-mail mfeeneyi@iznstcom com

ATTACHMENT 11 Page-11-



11506

Aguifer Parameters

Sources

Ceonductivity, Storage, Leakage, Porosity, Dispersivity

Boundary Conditions

Ceonstant Heads — Density and Depth Corrections?
Specified/General Heads — Tied to lustorical records?

No-Flow — Where appropriate?
Ccean Boundary
o Sensitivity to geometry
= Tidal fluctoation data
Salinas Valley Boundary

Seawater Intrusion

Pumpage
o  Seaside proper MPWMD records
o What about in Marina? MCWD records?
* Laguna Seca, El Toro
o Salinas Valley Pumpage — reflected in specific heads?
Eecharge
¢ Appropriate methods of estimating
*  Soil Moistore?
« MODFLOW Farm package?
+ Calibration?
Calibration

Location of seawater in model scenarios
In QTp overlying Tsm?
In T=m as i never flushed?

Sources and Distribution of Observed Data
Unigqueness of solution
Sensitivity

Model Code

DefensibleProven

Public Domain

Acceptability

Portability between technical users
Compatibility with GIS systems
Imterface with SWVIGSh

Flow? Flow and Transport?

Potential Model Uses

ASE Programs

Eelocating Pumpage — Impacts on safe yield
Inverse modeling of seawater interface?
Develop better estimates of recharge

Develop better estimates of groundwater storage
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Location of Ground Water Modeling Efforts in Seaside Basin

[[] HLA(S)

[ ] vYates 4

[ Durbin (7)

[ ] D. williams and Feeney (3) CDM (5), SGD (1)
[ ] D. williams (8)

[] Feeney (2)
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SEASIDE GROUNDWATER BASIN WATERMASTER

Groundwater Modeling Approach Meeting

Tuesday, November 28, 2006 - 11:00 to 2:00
EBayonet Room -- Oldemeyer MultiUse Center

086 Hilby Avenue, Seaside CA 93055 (map attached)

~AGENDA~
Introductions

Purpose
o Discuss modeling 1ssues and approaches relevant to Seaside Basin
o Receive input toward selection of an appropriate approach

Previous Modeling Efforts
o Review previous efforts

Potential Model Uses
o Need for and use of model

Moving Forward

* Hydrogeologic Issues
Geology — Relevant Features, Scurces
Hydrostraitizraphy
Boundary Conditions — Ocean/Salinas Valley/ bedrock™
Diata Sources/Gaps — Critical Gaps

[ S R

* Modeling Issues

Code

LayersDomain

Boundaries

Uncertainty

Crtical Data Gaps — Approaches to “bracketing™
Ease of UseMultiple Users

Ability to Link to Sclute Transport Co

[ T T R I S R S R

Recap
o Critical Hydrogeologic issues
o Critical Modeling Issues

Recommended Approaches

o Recommended Improvements over Previous Approaches

Adjournment
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SEASIDE GROUNDWATER BASIN WATERMASTER
Groundwater Modeling Approach Meeting

November 28, 2006
Oldemeyer Multi-Use Center, Seaside CA

MINUTES

Attendees:
Martin Feeney (ME)

Tim Durbin (TD)
John Fio (JF)

Terry Foreman (TE)
Joe Scalmanini (JS)
Derrik Williams (DW)
Gus Yates (GY)

Introduction

Introductions were made, with each attendee giving a brief summary of their previous roles in the
adiudication precesdings and’or theiv curvent role as a group participant.

Background

MF emphasized that following the court decision today’s afttendees were no longer necessanly
representing individual clients, and instead everyone is essentially working for the Water Master
(W) Therefore the group can focus on developing the best model possible.

Regarding the reason for the momings meeting, MF stated that the specific purposes are not clear,
but i his opinion the cowt proceedings had created a sense of controversy about the existing
model and the WM board believed that this should be defused prior to moving forward with
complying with the courts reguirement for 2 new maodel. MF stated that it was his belief that
much of the perceived controversy was the result of TD not having enough time to both build and
document the model which led fo a perception of less transparency.

Begarding the administration of the new modeling effort, MFE said that the WM issued a two-part
EFP, with three responders. WM chose to give the “management” component to the
County/MPWMD  team. with “implementation” component to EBF team of which Degril
Williams is a part. Initially, MFs task was to first develop a decument that would be used as a
direction for the modeler(s), but given the cowrt mandated timelines, the W has already hired
BBF and DW iz now engaged in today’s process.

TDr asked about the role of County/District team given they are both stakeholders and a
consultant to the WM. MF responded that it 13 not clear what their sele 4z, and they have not been
specifically tasked with anything vet: but since the WM does not have any staff. this will
probably continue. The WhI's BFP was prepared in a short amount of time and 15 a collection of
individual scopes written by different parties and guickly assembled. MF s contract is with the
Water Master (WM) which has been established as an “eatity.” The Wh's Executive Officer is
Dewey Evans, who was the previous CFQ/risk manager for City of Monterey.
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Purpose

MF said the purpose of this meeting was to receive nput on how the model should be built, why a
model was needed and where he model should go from here. MF highlighted that the only
reference in the judgment was a single line of text which reads. "Develop suitable groundwater
model of Seaside Basin and appropriate adjacent areas.”

DW emphasized that the model development process is open ended and is still wide open to
suggestions and that he did not have preconcerved notions about what needs to be done. DW said
he iz zeeking input from this group.

Model Uses
MF asked the group what the purpose of the model should be and why build a model and opened

the discussion to the group for their thoughis.

TD suggested that because the water budget 15 the critical issue, a simple model, such as the
existing model would be appropriate with focus on determining how to maintain a positve
gradient at the coast. As long as pumping stays near the coast it will be difficult to figure out
what the impacts will be given the lack of data of offshore. It was anticipated that pumping may
be moved mland. Model should be focused on improving ad helping understand the water

budget, and therefore encouraged 2 more minimal modeling approach.

ME generally agreed given the poor understanding offshore geologic data and boundary
conditions. TD added that there will likely always be poor offshore data. JS agreed, adding that if
the goal is to manage the basins water balance, a model might not even be needed. A simple
review of hydrographs shows the basin is out of balance and that if he worked for the water
master he weould find a way go back to court and lobby to have the need for a model removed.
Even moving the pumping inland will not improve the water budget. TD partially countered that
even if there was a positive water budget, continued pumping at the coast could still cavse a
preblem. JS genemlly agreed saying some kind of a model could be a useful tool to show
mpacts of moving pemping. but that a water budget could be addressed independently of a
model. Inland conditions are not well known either. Therefore JS encouraged more discussion by
the group to first figure determine “why,” before jumping inte a modeling effort

GY discussed six shortcomings of solely implementing a water budget approach: 1) a water
balance is too “lumped.” ie., that a positive water balance could show a positive flow to the
ccean, yet there could still be intrusion because a budget can not analyze localized hydrauvlics
next to boundaries. 2) A water budget can not address spatial variations such as different water
levels in the Santa Margarita and Pasc Robles. 37 A model could be useful for
estimating/calibrating recharge estimates especially to match uwp actual recharge and rainfall
patterns. 4) A model could also be useful for determining alternative scenarios such as how far
and how much pumping should be moved nland. 3) A medel could alse be used to guantify
leakance, by using vertical conductivities and use onshore data and extrapolating offshore. and. §)
a model could refine estimates of where the aquifers are effectively connected to the ocean.

Begarding leakance, TD responded that when trying to model leakance near the coast that the
materials are faily heterogenecus, especially horizontal conductivities. TD cited a week long
pumping test for MPWMD wells in the area where the responses in different monitoring wells
were very different, even at that smaller scale. Models are good at estimating averages, but
estimating responses at individual wells can be off by a great extent. Because it is not likely thus
can be resolved, the expectations for the model will have to be lowered to cnly being able to
predict intermediate and large scale scenancs (like moving pumping), but not small scales. For
example, for a specific well near the coast, the model will not be able to predict specific timelines
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and estimates for when that well would be intruded. Therefore we should limit expectations for
model.

GY basically agreed, but noted that the heterogeneity might be addressed by using probability
fields to estimate the presence of preferred pathways. An alternative approach could be to assume
that the pumping will be moved far enough inland so that local heterogeneity at the coast is
effectively “dissclved” at that larger scale. Gus suggested the model could be used for scenarios
where the pumping is moved inland and some target water level 1s established at the coast. Then
again, this could be problematic becanse it may not be possible to establish 15 feet of head at the
coast anywhere in the basin. TD offered that 15 feet of head may not be needed since salt water is
not likely present as a single large wedge just offshore, but as a senes of little wedges in the upper
layer. GY partially agreed that layering and amsotrophy can “truomp” the Hertzberg Eelationship.
but that leakance estimates would still be needed near the coast. TD noted that he prepared cross
sectional models wsing a model simulating density effects and came to conclusion that density
effects were small and that most of the water would be fresh. The modeling assumed steady-
state, predevelopment condtions. TD lsted/described other assumptions vsed in that medeling.
Before discussing density effects further, the group agreed more discussion was needed on why a
model would be developed.

TF recommended modeling in that 2 model was a wseful tool for four reasons: 1) for the same
reasons that GY listed. 2) Even if only to tie together issues such as water level fluctuations in
two the different aguifer vnits. 3) It will help to bring to light, think about and determine the
significance of inconsistent cbhservations. 4) The need to model different management scenarios.

JE agreed models are extremely useful for testing whether vou understand the system or not. He
encovraged providing a lot of context for users so they understand the limitations and
expectations of the model. This included explaining what the sensitivity analysis means in terms
of limitations.

Level of Modeling

DW asked that if it was agreed the model was a good tool, the next guestion was what guidance
did the group have on the level of modeling needed? MF again highlighted the guoted judgment
text. JS emphasized that the vnderlying reason for the adjudication was doe to declining water
levels. This wasis a chronic condition ocowrring decades before the Paralta well. Given that
pumping exceeds estimates of recharge by 40-50 percent, the general geal should be to stop
dechining water levels. Therefore the objectives become: 1) how to (re)distribute pumping and
keep water levels at the coast at some given level on an inferim basis, and then 2) how to get new
water into the basin and'or reduce pumping to stop the declining groundwater levels. While the
model 15 a good intellectual tool, the couwrt has mandated a 15% decrease in three years if no
solution is implemented. So, the model should focus on becoming a useful tool for analyzing
scenarios to achieve the preceding objectives.

TF suggested the model could be useful in modeling sub-scenanos for optimizing interim steps.
The court may want to know the implications of allowing interim steps to continue for zay, 3. 5 or
10 years, and how the WM came to that conclusion. It could also be useful in assessing impacts
from moving capture zones to edge of basin near other jurisdictions.

TD added that there are a very large combinations of recharge wvalues, gradients and
transmissivities from inland, through the basin, and down to the coast that would yield the same
results, and that the model will not be able to discriminate between these combinations. Therefore
he suggested that if investigations are done to refine/improve earlier work. this should be
independent of the modeling effort.
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J5 recommended a conclusion statement on “why model " MF and the group agreed this was
appropriate. The following collective statement of the purposes of model were listed:

+ To test the vnderstanding of basin. Any model should include upfront statement of caveats
re: level of diserimination, sensitivity and limitations of model.

¢« To allow evaluation of impacts of alternative management scenarics/schemes (at a larger
scale)

¢ To evaluate/coordinate data collection and analysis, especially to track how future data which
may change/conflict with current data. Allow prieritization of data collection efforts such
that data critical to understanding and management are collected. Models can provide
consistent tool for interpretation of collected data.

Discussion

Regarding moving pumping inland. MF acknowledged that moving pumping inland may be
mstitutionally very difficult due to land ownership by BLM., however he thought that this effort
should focus on the most hydrogeclogically viable sclution. Discussion turned to model time-
frame given that drilling new wells inland would generate significant new information. MF
would consider whether a model for the long term was be premature and if an interim medeling
effort might be more appropriate until that new information was available. Dermik noted that WM
may very well want to consider other management opticns (other than moving pumping inland)
such as mining for a given amount of time, recharge. ASE. plus model will help with local/spatial
water budgets. TD recommended that vatil new data 15 developed, to just update the existing
model and “sit with 1t” for a few vears, and vse it until we have new data and then decide whether
to start a new model This would be a less expensive approach and could meet the court
reguirements. The group agreed this was a possible approach should be discussed further.

JS reemphasized his standing concern that the model did not adequately replicate hisforicaltrends
therefore could not be relied upon to predict fiture trends (within Santa Margarita). TD suggested
that this could be corrected with a minimal effort by this team and thought it was a fixable
problem. JS also emphasized that it i3 very uvalikely that any kind of drillingtesting and/or
shifting of pumping could occur within a three vear time frame especially given that one vear has
already passed. IS doesn’t feel that the WM “needs™ a model to address interim scenarios.

Fegardmg adjacent modeling efforts, the western “boundary™ of the SVISGM in the Fort Ord
area did not truly model boundary conditions but was only a placehelder used as an accounting
cell and the geology is completely lumped. TD noted that some of the water rechasging the SV
basin was from the Seaside/Marina basin into the pressure area of the SV and suggested that the
interconnection was reason to consider moving more water from the SE diversion into the
pressure area. Discussion ensued on the political difficulties of doing this within the timeframe
and thoughts on how shifting pumping inland may or may not will shift GW divide and alter
capture area.

MF stated that a lot of good ideas had been offered and suggested that the second half of the
meeting focus on the old model.

Lunch Break
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Previous Modeling Efforts and Geology

J5 asked about the extent of the next model. MF responded that model would definitely cover the
entite basin and the “appropriate adjacent areas,” which needs to be discussed. Thers would not
be a need to further subdivide the basin. It was noted that there were structural features
(anticlines) that need to be accounted for. Terry noted that LS sub-area had a yield of its own,
and perhaps should be addressed separately. Brief discussion of whether water at the coastal end
of the Southern Seaside sub-area would otherwise flow north. MF noted the saturated area above
the shale was only 30-40 feet, with groundwater surfacing at shallow ceastal lakes and then
migrating through dune sands to ocean.

Fegarding the geclogy, MF stated there are a number of sources for geclogy data and therefore
need to agree and whether the geology matters such as faulting and some inconsistencies. JS
asked whether it will matter to DW since he will be doing the modeling. DW responded he was
more interested in hydrostratigraphy. MF noted that given the lack of real boundaries on three
sides, it makes sense to use the boundaries where known. DW also emphasized that it was more
important to ensure the model was internally consistent. JS suggested that there are a range of
ideas how to set up conceptual model, so discuss that first and then discuss geology. TF noted
that when his team did their repost they did not try to recreate the geclogy and had no major
disagreements with previous interpretations. TD suggested that the approach should be to label
each unit and then develop maps, which show the gecgraphic extent of each vmit and generate
centour maps for each unit relying on existing data; then by committee review them fo try and
come up with a consensus.

Hydrostratigraphy

MF shifted the discussion to hydrostratigraphy. GY noted that since the Paso Fobles wnit was
very thick that the model might still need to have additicnal lavers versus actual two units. GY
asked TD about coarse- and fine-mesh modeling efforts. Tim responded that in terms of
groundwater flow it did not make any difference and that he did not leam much from testing two
versions of layering. TD thought either appreach could be used.

DW asked if there was a lot of depth dependent (i.e. production zone) data that could result in a
“layer” in a model to help identify the souree and type of data. MF responded that given the Paso
Eobles depositional environment there is too much varability. Data is also more variable here
due to various completion depths of wells. Following discussion, group generally agreed there
would probably not be enough data to generate a separate layer. MF suggested that model might
emphasize hkely depths were new wells would typically be screened.

TD asked if there will be additional geophysical data collected. Group discussed evelution of
specific judgment language in the monitoring plan and that specifies studies aleng the northem
boundary of basin and requirements to be calibrated against test borehole data. It was noted that
while required and useful the data will not be available in time to complete this model in the
expected time frame. DWW guestioned whether the geophysical wotk was within the cumrent EBFE
scope.
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Boundary Conditions

MF shifted discussion to boundary conditions, which are problematic given that only one
bovndary i3 actually mapped (Chupines Fault on southern boundary). There is some kind of
vaknown interface with the Salinas Valley.

TD noted that a flow boundary can also be changed verfically (not just north/south) and change
outflows, therefore it i1s more important to determine area of influence of relocated wells. GY
suggested setting model boundary far enough on the other side of an estimated flow boundary
divide to let the model determine where effective divide is located. MFE asked TD about his
boundary assumptions. MF summarized that both north and east divide will actually be modeled
with focus being on monitoring water level data. DW said he liked the way the existing model
wotked since it modeled the groundwater divide. The model could be tied to MCWEA water
level data and/or the Ft. Ord ‘accounting unit’ of SVIGM.

JS noted that goals of stakeholders on either side of model the flow divide may be different with
Salinas Valley stakeholders wanting to raise water levels, and this group wanting to just balance
the Seaside basin by shifting pumping. But this may change the 5V baseline/GW levels. This
may be another reason to extend this model to the SV boundary. TD suggested that perhaps two
models (SVIGSM and his FEMFLOW3D model) could be mn altematively/iteratively. IS
cautioned against suggesting scenarios that indueed changes in gradients away from Salinas
Valley.

MF said the ocean boundary is critical given that seawater intrusion is a driving factor behind
adjudication. DW said fo not even try to suggest that we can answer the question of when
intrusion will sccur since it will be very difficult to predict its timing. There are better questions
to ask such as what kind of water level would be needed onshore to keep STW intrusion at a given
distance from the shore. This would be possible by using cross-sectional models of
shoreline/ocean interface.

TD summarized some alternative assumptions used i his model which depended on three key
gquestions: 1) whether there i3 a “skin” on the bottom of the Bay, and 2) the vaknown verthorz
transmissitivities; 3) the geometry of the units offshore. His modeling suggested that what
happens far offshore does not affect near shore infrusion.  Since salt water heads are higher far
offshore this tends to set up little shallow vertical circulation cells due to wndulating bottom
surface. The last/closest cell near the beach shows some SWI kakance but model suggests that
there is essentially fresh water in the aquifer. GY asked TD about changing his model’s leakance
and other variables during the adjudication process. TD responded that there was not much effect
from the changes and that the only way to test for that is by doing 2 sensitivity analysis. DW
asked whether that TD used equivalent fresh water heads. GY commented that this would be the
expected result in  ‘shorf-circuiting’  between layers of cells... [inaudible. . multiple
conversations]. TD said that if there is pumping right near the coast there could be shallow
intrusien depending on assumption. Team generally agreed that if this approach was wsed, the
only practical approach is to do a sensitivity analysis.

Discussion

TD said that conceptually the projection of the series of faults offshore need to be agreed upon.
GY said we might need to reconsider offshore projections.
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DW reiterated that the guestions should not be where the intrusion front is and when will it get
here. This cannot be answered with any accuracy. DW asked whether a series of small density
dependent models based on cross-sections right at the coast might be nseful since using a regional
density depend model will not werk due to short circuiting offshore. An approach could be to
have two models; one being inland and one starting at some point off the shore and just using a
series of 2-D cross-sections to analyze the front. MF thought this had some merit.

GY noted that known differences in water levels onshore in the two wnits can be used to bracket a
range of leakance values in water level differences offshore areas.

GY azked if the existing model could be adapted to include changes in geologic wnit surfaces
surface elevations and footprint. TD replied that this could be done relatively easily.

J5 noted that given that 5,000 AFY is pumped from a small number of wells in a small basin, and
that the range of alternatives to balance basin is small, maybe only 23 options, it is therefore
appropriate that the model should focus on how to model the options. Basic purpose should be to
test scenarios of practical solutions, which should cover future decisions from 320 years. He
therefore wged the group to focus on potential immediate utility of the existing model.

Fegarding the timing of the model, MF noted that a most basic MODFLOW moedel might be
menning within a week assuming all factors were known, DW responded that since a more
complex model will be needed in the future it seems appropriate to start moving in that direction
socner rather than later. MF noted that the court timeline i3 a key, driving factor. DW said that
missing factor is input from client. DW said that although this group provides good techmeal
basis for the model, the model must also be based on non-technical 1ssues that come from but the
WM Board is not able to provide a high level of technical input. MF needs to balance time, cost,
effort and results. JS offered that in the short term the highest priority should be to test alternative
management schemes. Evaluating data, technical assumptions and other items will be of lesser
mmportance to court and therefore recommended vsing existing model. MFE noted that cost and
time will be lost replatforming to a new model. Plus by medifiing the existing model it also
saves time and costs since that it also does not need a round of review by a technical review
committee like a new model would.

TD» agreed that that 80%+ of the effort is the water budget, with the rest being modifving existing
model after resolving questions/issues with its calibration, most notably the replication of
historical groundwater levels in the Santa Margarita Fm.

CONCLUSIONS AND RECOMMENDATIONS

MF suggested that there appears to be a consensus within the group toward using, at least in the
shett-term, the Durbin model after refinement/recalibration efforts to resolve the questions/issues,
real or perceived. as discussed above. TD suggested that that a recommendation be given to the
WA Board to keep this group going to review the model.

IS5 wrged a second recommendation be made to the WM Beard, especially those with technical
knowledge of modeling efforts. Specifically to encourage them to understand that while the
sherter-term aspects of the cowrt order could be met by modifiing the existing model, there will
also be a need for a focused effort to have a non-political, scientific group/person to assess the
impacts of importation projects o resclve bigger 1ssues like how to actually manage the basin.
MF generally agreed that was the direction the model was moving.

JS also urged that at some point there be a deliverable (report) that collects all information about
how model was assembled and calibrated and how the conceptual model was put together. This
will help in makmng the information accessible for future users. TD also suggested that the report
include a collection/appendix of all data (and the interpretations) put inte model so future
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Seaside Model Report Maodel Simulations of Future Conditions
October 1, 2007 DRAFT

4.0 Model Simulations of Future Conditions

To assess the potential for future seawater intrusion within the Seaside area, the
model was used to simulate groundwater conditions in 2015, For this simulation, the
annual groundwater pumping during 13-vear period 2003-2015 was set equal to the 2002
pumping from the Seaside groundwater basin. The groundwater recharge was set equal to
the 1956-2002 average annual rate. The 2002 pumping is 6,300 acre-ft/vr, and the
average annual recharge 15 11,900 acre-ft/yr.

The simulation indicates that groundwater levels will decline within the Seaside
area but seawater intrusion will not occur. Figure 4.1 shows contours of computed heads
within Paso Eobles and Santa Margarita formations for 2015, The computed heads are as
much as 5 ft lower in the Paso Robles Formation than in 2002, and they are as much as
10 £t lower in the Santa Margarita Formation. However, sizes of the regions within the
Paso Robles and Santa Margarita formations with groundwater levels below sea level
increase from 2002 to 2015, Figure 4.2 shows contours of computed salinity within the
Paso Fobles and Santa Margarita formations for 2015, For both the Paso Fobles and
Santa Margarita formations, the computed salinity is similar to that simulated for 2002,
The water budget for the simulation 15 listed in Table 4.1.

To evaluate the potential benefits of relocating some of the pumping, the model
was used to stmulate the groundwater conditions with relocated pumping. The basic
configuration of the simulation was the same as for the first. However, the pumping from
the Paralta well (Table 2.1) was transferred to a new well located 10,000 ft northeast
from the Paralta well. The relocated pumping represented a pumping rate of 2,000 acre-
ftlyr.

The simulation indicates that groundwater levels will recover within the Seaside
area and seawater intrusion will not occur. Figure 4.3 shows contours of computed heads
within Paso Eobles and Santa Margarita formations for 2015, Within the vicinity of the
Paralta well, the computed heads are as much as 20 ft higher in the Paso Robles
Formation than in 2002, and they are as much as 30 £t higher in the Santa Margarita
Formation. Figure 4.4 shows contours of computed salinity within the Paso Robles and
Santa Margarita formations for 2015, For both the Paso Robles and Santa Margarita
formations, the computed salinity 15 similar to that simulated for 2002, The water budget
for the simulation is listed in Table 4.2.

27
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Seaside Model Report Conclusions
October 1, 2007 DRAFT

5.0 Conclusions

A groundwater model has been constructed for the Seaside groundwater basin,
using the basin boundaries as defined by the California Department of Water Resources
(2003). The model simulates groundwater flow and solute transport using the
groundwater-modeling software FEMFLOW3D, which is a variant of the modeling
software FEMFLON 3D (Durbin and Bond, 1998). The development of the model for the
Seaside basin is based mostly on the hydrogeologic interpretation and data tabulations
developed by CH2M/Hill (2005). The resulting model is a generalized representation of
the groundwater system. Simulation results derived from the model can be interpreted to
phenomena with spatial scales several thousand feet or more and temporal scale of a vear
Or IMOoTe.

The model was used to make two simulation scenarios invelving future
conditions. The first scenario assumes that the 2002 pumping would be continued vntil
2015, and the second scenario assumes that the pumping from the Paralta well would be
relocated inland. For the first scenario, the simulation results are that groundwater levels
will decline relative to the 2002 conditions, but seawater intrusion will not occur within
the landward part of the Seaside basin. For the second scenario, the simulation results are
that groundwater levels near Monterey Bay will increase, and seawater infrusion will not
occur within the landward part of the Seaside basin.

28
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Hydro M etrics
- = LLL

16811 Telegraph Avenus, Suise 404
Oakland, CA 94612

October 4, 2007
Subject: Ongoing status of the Seaside Basin groundwater model
Members of the Seasicle Basin Watermaster Technical Advisory Committee:

Hydrometrics LLC has obtained and reviewed the Seaside basin groundwater
model developed by Timothy J. Durbin. We have familiarized ourselves with the
model, and are confident with our ability to use the model to guide future
groundwater management decisions. We have been supplied with all of the data
and input tiles that constitute the model, as well as user manuals for the model
codes.

The current model is logically constructed, based on the data available to M.
Durbin, as well as the time constraints placed on him. During our review of the
model documentation, however, we concluded that the model requires some
checks and updates before it is used to guide groundwater management
decisions and, depending on what the mocdel will be used to simulate, or on the
availability of new data and interpretations of the groundwater system, there
may be specific modifications that will be necessary. These checks, updates, and
potential modifications to the model that are described in this memeo deo not need
to be done immediately; they only need to be done before the model is used to
simulate the groundwater basin.

The checks and updates that should be made before using the model include
further refining the conceptual mocdel and further developing the numerical
model, including a more thorough calibration of the model. This further
development of the model should inclade:

* Developing an a priori water bucdget of the basin that can be used to check
the model results. The groundwater flows across medel boundaries
should be estimated and checked against model results. This will fill a gap
in the current model documentation in which only estimates of the
recharge and pumping components have been presentecl.
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» Investigating the effect of faults on groundwater flow should be
investigated. Currently there are two faults in the model through which
groundwater can flow. These faults have been assumed to act as barriers
to groundwater flow. The evidence or lack of evidence regarding the
impact of these faults on groundwater flow should be documentec.

» Modifying recharge in the model to represent the known spatial variation
of recharge. In the current model recharge is the same everywhere in the
model. Differences between a spatially homogeneous recharge and the
naturally varying recharge distribution will cause the calibration process
to rely on altering aquifer parameters to match measured water levels.

*» Conducting a more thorough calibration. Calibration should compare
model results against existing hydrographs and vertical gracdients in
addition to the limited water level data and contour maps described in the
model documentation. Additionally, the calibrated model should reflect
our current understanding of groundwater flow conditions. For example,
grouncdwater flow in the model appears to be from the Seaside Basin,
towards the Salinas Valley. Simulating our understanding of the
groundwater divide between the Seaside and Salinas Basins, and
simulating the path of seawater intrusion in the Marina area, would
require modification of the boundary conditions of both the flow and
transport models.

These checks and updates will force the model to more completely represent our
understanding of the groundwater system.

Additional modifications to the model will be driven either by new data and
interpretations of the groundwater system, or by the requirements of the
particular scenarios that are to be simulatecd. Examples of potential modifications
to the model are listed below:

» Increasing the spatial and temporal discretization if necessary for a
particular problem. This may also include refinement of input data (e.g.
replace annual recharge and pumping rates and with monthly rates)

» Calibrating the model to new water level data as it becomes available

* Reconfiguring the finite element mesh fo incorporate new geological
information such as extent of the formations and elevations of geclogic
contacts

* Reconfiguring boundary conditions in the flow and/ or transport models.
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HydroMetrics LLC is prepared to assist the Watermaster Board of Directors with
any groundwater modeling that will help with groundwater management
decisions. Do not hesitate to contact us if you have any questions.

Sincerely,
Derrik Williams
Do

David Van Brocklin

HydroMetrics LLC » 1611 Tslegraph Avenue, Suite 404 » Oakland, C4 94612
(100 B03-045
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SEAWATER INTRUSION ANALYSIS

ATTACHMENT 12 Page-1-



Conclusions

Depressed groundwater levels, continued pumping in excess of recharge and fresh water
inflows, and ongoing seawater intrusion in the nearby Salinas Valley all suggest that
seawater intrusion could occur in the Seaside Basin. In spite of these factors, no seawater
intrusion is currently observed in existing monitoring wells. Analyses that suggest no
seawater intrusion include:

e All water samples plot in a single cluster on Piper diagrams, with no apparent
geochemical evolution towards seawater

e No water samples result in Stiff diagrams indicative of incipient seawater
intrusion

e The only well displaying increasing chloride levels is the deep Ord Terrace well.
The increasing chloride levels do not appear to be the result of seawater intrusion

e No wells display decreasing sodium/chloride ratios

e Maps of chloride concentrations do not show chlorides increasing towards the
coast. To the contrary, chloride concentrations appear to increase inland in
response to other sources of chloride.

In spite of the definitive geochemical data, the water level and pumping data suggest that
a potential for seawater intrusion exists. Coastal water levels in the deep zone remain
above sea level in the Southern Coastal Subarea, but are significantly below sea level in
one localized area of the Northern Coastal subarea (Figure 1). Two potential processes
may explain why no seawater intrusion has been observed in the deep coastal wells:

e The seawater/fresh water interface is sufficiently far offshore in the deep zone that
it has not reached the coastal monitoring wells yet. A seawater interface may be
moving towards the coast, but may take many years to arrive. Before the
interface arrives, pumping will mine much of the fresh water stored beneath the
ocean in the lower aquifer.

e Overlying aquifers and aquitards limit or prevent seawater from percolating into
the lower aquifer. Water level data suggest that this process is almost certainly
occurring.  Coastal water levels in aquifers that are in close hydraulic
communication with the ocean remain near sea level because the ocean acts as a
constant-pressure reservoir. Coastal water levels in the deep aquifer are more
than 20 feet below sea level (Figure 1), suggesting that this aquifer is not in close
communication with the ocean. This is further evidence that groundwater in the
deep aquifer is being mined rather than replaced by seawater.
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These two processes are displayed in Figure 2. The two processes are not independent,
and it is likely that some combination of both factors is occurring.

An expanded data collection effort could improve our understanding of water quality in
the Seaside Basin, and provide better early warning of seawater intrusion. Data
deficiencies in the current analyses include:

Incomplete water level data;

Limited general mineral analyses;

A limited number of wells with chloride data;

An incomplete conceptual model of the basin hydrostratigraphy.

Actions to remedy these data deficiencies are included in the recommendations section of
this report.
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Figure 1: Deep Zone Water Level Map
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Figure 2: Possible Processes Limiting Seawater Intrusion
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Recommendations

The analyses presented previously in this report are based on existing data. While
informative, the data are spatially incomplete and temporally sporadic. A much more
complete analysis of seawater intrusion should be developed. The following
recommendations should be implemented to monitor and track seawater intrusion.

Develop an improved and systematic monitoring plan

An improved monitoring plan should be put in place that provides adequate data for
identifying seawater intrusion and managing the groundwater basin. The improved
monitoring plan should include the following:

Identify wells in the monitoring program.

Identifies data needs.

Implement a regular water level monitoring schedule and protocol that follows the
guidelines in the Seaside Basin Monitoring and Management Program (SBMMP)
(Seaside Basin Watermaster, 2006). The water level monitoring program should
produce data sufficient for developing depth-specific piezometric (water level)
maps of the Seaside Basin.

Implement a methodical water quality monitoring program capable of identifying
seawater intrusion. The water quality monitoring program should build on the
guidelines described in the SBMMP, and address all water quality parameters
needed for analyses. Parameters might include general minerals, iodide, bromide,
and isotope data, as needed to characterize water quality and better define sources
of water quality variability in each aquifer zone. Electromagnetic logging of the
new coastal monitoring wells should be conducted and analyzed annually as part
of this water quality monitoring program.

Add additional monitoring locations as necessary

To the extent possible, existing wells should be incorporated into the monitoring plan. A
review of existing wells is currently being conducted as part of the Watermaster
activities. This review should provide a basis for screening wells that can be
incorporated into the monitoring program. Screening criteria for wells may include the
following:

Depth of well

Well location

Length of well screen

Ease of access

Well ownership

Ease of sample collection

Water quality believed to be representative of aquifer conditions.
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It is possible that existing wells either do not exist at the desired locations and depths, or
the existing wells are not completed to provide representative water samples of the
various formations. As an example, some of the existing coastal monitoring wells are
perforated in short, depth-specific zones. Complete sections of the various formations are
not currently being monitored. If existing wells cannot provide the necessary water
quality data, dedicated monitoring wells should be installed that can provide early
detection of seawater intrusion.

The most important location for detecting seawater intrusion is adjacent to the coast. The
Watermaster recently installed four deep borings and monitoring wells along the coast to
address seawater intrusion. Based on what is learned from data collected from these four
wells, it may be necessary at some date to install shallow monitoring wells at the same
locations.

Analyze and report on water quality annually.

Seawater intrusion is an ongoing and constant threat, and data must be analyzed regularly
to identify incipient intrusion. Maps, graphs, and analyses similar to what is found above
should be developed every year.
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Seaside Groundwater Basin Management and Monitoring Program
Updated Anticipated Phase 2 Scope of Work

(Updated September 26, 2007)

The tasks outlined below are those that are not anticipated to be completed as a part of Phase 1 of the Seaside Basin Monitoring
and Management Program. It has been determined that the Tasks listed below are either dependent on results of the initial phase of
the Program (and therefore subject to scope refinement); or, they are recommended for Phase 2 because Tasks in the initial phase
must be completed before the tasks below can commence. By phasing implementation of the MMP, the Watermaster can better
understand the Basin’s baseline condition through the Phase 1 work effort before determining the exact scope and budget for Phase

2.

Some Tasks listed below are also depicted in the Initial Phase Scope of Work. This is because some Tasks recur throughout the
program. For instance, data collection and database entry are continuous activities that will occur throughout the program. Program
Administration Tasks will also occur on a day-to-day, as needed basis throughout the program.

M.1 Program Administration

M. 1. a.
Project Budget and
Controls

Contractors will provide monthly or bimonthly invoices to the Watermaster for work
performed under their contracts with the Watermaster. Contractors will perform
maintenance of their internal budgets and schedules, and management of their
subconsultants. The Watermaster will perform management of its Contractors.

M. 1. b. Watermaster staff will prepare Board and TAC meeting agenda materials. No assistance
Assist with Board and from Contractors is expected to be necessary to accomplish this Task.

TAC Agendas

M. 1. c. The Contractors’ work will require meetings both internally and with outside governmental

Preparation and
Attendance of Meetings

agencies, and possibly with the public. For meetings with outside agencies, other

Contractors, or any other parties which are necessary for the conduct of the work of their

contracts, the Contractors will set up the meetings and prepare agendas and meeting

minutes to facilitate the meetings. These may include planning and review meetings with

Watermaster staff. The costs for these meetings will be included in their contracts, under

the specific Tasks and/or subtasks to which the meetings relate. The only meeting costs

that will be incurred under Task M.1.c will be:

e Those associated with attendance at TAC meetings, and

o From time-to-time when Watermaster staff asks Contractors to make presentations to
the Watermaster Board and/or TAC.

[}

For TAC meetings appropriate Contractor representatives will attend the TAC meetings,

but will not be asked to prepare agendas or meeting minutes. As necessary, Contractors

may provide oral updates to their progress reports (prepared under Task M.1.b) at the TAC

meetings.

M. 1. d.

Prepare Board/ TAC
Status Updates and
Reports

Contractors will provide written monthly progress reports to the Watermaster for inclusion
in the agenda packets for the TAC meetings. These progress reports will typically include
project progress that has been made, and problem identification and resolution.

M. 1. e.
Peer Review of

When requested by the Watermaster staff, Contractors may be asked to assist the TAC
and the Watermaster staff with peer reviews of documents and reports prepared by

Documents and Reports Vvarious Watermaster entities.
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M. 1. f. MPWMD will provide general QA/QC support over the Seaside Basin Monitoring and

QA/QC Management Program.
) e Monthly Status Reports
Deliverables e Technical Data as required for Meetings
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I.2 Comprehensive Basin Production, Water Level and Water Quality

Monitoring Program

1. 2. a.

Conduct ongoing data
entry/ database
maintenance

The database will be maintained by a Contractor performing this work for the Watermaster.
Either the Contractor or the Watermaster staff will enter new data into the consolidated
database. Such data will include water production volumes, water quality, and water
levels.

I. 2. b. Data Collection Program Enhancements

1.2.b. 1.
Site Representation
and Selection.

The monitoring well network will be reviewed, and if warranted, addition monitoring well
sites will be identified to fill data gaps or to develop additional data that would be beneficial
to the management of the basin.

1.2.b. 2.
Collect Monthly
Manual Water Levels.

Each of the monitoring wells will be visited on a monthly basis. Water levels will be
determined by either taking manual water levels using an electric sounder, or by
dataloggers, if it is determined that dataloggers are appropriate. It is expected that
dataloggers, if used, will only be installed on the Coastal Sentinel monitoring wells, and
that the other wills will be manually measured.

1.2.b. 3.
Collect Quarterly

Water Quality Samples.

Water quality data will be collected quarterly from certain of the monitoring wells. This
data may come from water quality samples that are taken from these wells and submitted
to a State Certified analytic laboratory for general mineral and physical suite of analyses,
or the data may come from induction logging of these wells and/or other data gathering
techniques. A decision on the most cost-effective method of obtaining the desired data will
be made early in the 2008 Water Year.

1.2.b. 4.

Update Program
Schedule and Standard
Operating Procedures.

The TAC will conduct periodic reviews of the data collection program and will recommend
to the Watermaster improvements as warranted.

l.2.c.
Reports

The groundwater level and quality monitoring will be conducted on a monthly, quarterly,
and annual basis, as described herein. Reports summarizing data collected and analyzed
will be submitted to the Watermaster on a schedule to be established. Reports would
include:

o Water Quality and Water Level Quarterly Reports

e Annual Reports

I. 3 Basin Management

l. 3. a.
Enhanced Seaside
Basin Groundwater

As a result of the data obtained during Phase 1, including constructing new coastal
sentinel monitoring wells and developing a consolidated database of groundwater
production, water levels, and water quality, it is no longer recommended that a new model

Model be developed. The basis for this decision was included in the Phase 1 documents
submitted with the November 15, 2007 Annual Report.
1. 3. b. Watermaster staff will prepare and distribute a Request for Proposals (RFP) to qualified

Prepare Basin
Management and
Action Plan

Contractors to perform certain subtasks of Task I.3.c, as indicated below.

1.3.b. 1.
Supplemental Water
Supplies

The Supplemental Water Supplies analysis performed in Phase 1 will be updated by a
Contractor, and a Technical Memorandum on this issue will be prepared. This update may
address the following:

Updated status and review Of Monterey Peninsula Water Supply Projects

Distribution and Delivery System/ End Use Consumer Improvements and Mandatory
Conservation Efforts

Non-Potable Water Resources

Out-of-Basin Imports
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1.3.b. 2.
Pumping
Redistribution
Strategies

Based on the work performed during Phase 1, a Contractor will develop additional
pumping redistribution strategies, and a Technical Memorandum on this issue will be
prepared. This work may include addressing the following:

e Basin overdraft, mandatory GW reduction
Salinity detection, mandatory GW reduction
Reduced GW delivery impacts and solutions
In Lieu, Voluntary pumping reductions
Water Banking

Salinity barrier system

Develop TM on pumping variability

e Storage capacity of the basin

l.3.c.
Plan Preparation

A Contractor will prepare a detailed Basin Management Plan, summarizing results of
Tasks I.3.a through 1.3.c.

. 4 Seawater Intrusion Contingency Plan

1. 4. a.

Oversight of Seawater
Intrusion Detection and
Tracking

A Contractor will provide general oversight over the Seawater Intrusion detection program.

1.4.b.

Analyze and Map Water
Quality from Coastal
Monitoring Wells

Annual chloride concentration maps will be produced incorporating the data from the
coastal wells. During Phase 2, water quality data from the Phase 1 coastal sentinel wells
will be used to develop time series graphs that are not included in the Phase 1 water
quality graphs.

1.4.c.

Annual Report-
Seawater Intrusion
Analysis

At the end of each water year, a Contractor will reanalyze all water quality data. Semi-
annual chloride concentration maps will be produced for each aquifer in the basin. Time
series graphs, trilinear graphs, and stiff diagram comparisons will be updated with new
data. The annual EM logs will be analyzed to identify changes in seawater wedge
locations. All analyses will be incorporated into an annual report that follows the format of
the initial, historical data report. Potential seawater intrusion will be highlighted in the
report, and if necessary, recommendations will be included. The annual report will be
submitted for review by the TAC and the Board. Modifications to the report will be
incorporated based on input from these bodies, as well as Watermaster staff.

1.4.d.
Develop Contingency
Response Plan

If seawater intrusion is identified, the Watermaster, with assistance from a Contractor and
the TAC, will develop a response plan to ensure adequate water supplies for reasonable
beneficial uses. This will include implementing the measures detailed in Exhibit A of the
Decision, devising a pumping redistribution plan, and securing alternative water sources if
necessary.
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