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July 15, 2013

Honorable Gonzalo P. Curiel
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Southern District of California
221 West Broadway

San Diego, CA 92101

Re: U.S.A. v. Fallbrook Public Utility District, et al., Civil No. 51-cv-1247-GPC-RBB
Final Annual CWRMA Report for Calendar Year 2012

Dear Judge Curiel:

In accordance with Section 13 of the Cooperative Annual Water Resource
Management Agreement (CWRMA), approved by the Court on August 20, 2002, the
Watermaster has prepared the Annual CWRMA Report for Calendar Year 2012. The
report was prepared in consultation with the CWRMA Technical Advisory Committee and
has been approved by the signatory parties to the CWRMA. Accordingly, please find the
enclosed hard copy and CD containing the PDF files for the final Annual CWRMA Report
for Calendar Year 2012. Please make arrangements for posting the PDF files on the
electronic docket.

If you have any questions please do not hesitate to call. Thank you.

Sincerely,

US> W - Bcda
Charles W. Binder, P.E.
Watermaster

CWB:aen
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cc (w/o Encl.): Honorable Ruben B. Brooks
cc (w/ Hard Copy of Encl.): Distribution List
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1.

Introduction
1.1  Background

On August 20, 2002, the Cooperative Water Resource Management Agreement (CWRMA)
between the United States, on behalf of Camp Pendleton, and Rancho California Water District
(District) was approved by the United States District Court in United States of America v.
Fallbrook Public Utility District, et al. (Civil No. 51-cv-1247-GPC-RBB) (Fallbrook Case).
The Court Order (Docket Nos. 4867 and 4869) incorporated CWRMA into the Judgment in the
Fallbrook Case pursuant to the Court’s continuing jurisdiction. The purpose of CWRMA is to
allow Camp Pendleton and the District to effectively manage water resources consistent with
prior rights and entitlements while avoiding potential conflicts. These prior rights and
entitlements are derived from the Fallbrook Case that incorporates the stipulated judgment in
Rancho Santa Margarita v. Vail, San Diego Superior Court Action No. 42850 (1940 Judgment).
The parties agreed and the Court ordered that, to the extent the provisions of CWRMA are
inconsistent with the 1940 Judgment, the provisions of CWRMA shall control for so long as
CWRMA is being complied with and in effect.

The CWRMA includes provisions for guaranteed flows for the Santa Margarita River near
Temecula (USGS Gaging Station No. 11044000) commonly referred to as the Gorge. Other
provisions include monitoring and operation of the groundwater resources upstream of the
Gorge, and monitoring of operations under CWRMA to assess impacts on water supply, water
quality, and riparian habitat within Camp Pendleton. The CWRMA is administered by the
Santa Margarita River Watershed Watermaster (Watermaster) appointed by the Court in the
Fallbrook Case, in consultation with a Technical Advisory Committee (TAC). The Major
Water Purveyors map at the end of this report shows the watershed boundary, major streams and
reservoirs, boundaries for the major water purveyors, and other geographical features of interest.
The CWRMA Location Map also included at the end of this report provides an enlargement of
the primary area pertaining to CWRMA and displays key gages, groundwater monitoring wells,
selected groundwater production wells, and other features for implementation of CWRMA.

1.2 Purpose of Report

Section 13 of CWRMA specifies the Watermaster shall prepare an annual report regarding
the performance under the various provisions of CWRMA for filing in the Fallbrook Case.
Prior Annual Watermaster Reports served as the annual report specified under CWRMA for
submission to the Court. Beginning in calendar year 2011, a separate annual report has been
prepared and submitted to the Court to meet the requirements of CWRMA. The Annual
Watermaster Report continues to include a section dedicated to CWRMA, focusing on the
accounting and operations related to make-up water releases and flow requirements for the



Santa Margarita River at the Gorge. The Annual CWRMA Report is prepared by the
Watermaster in consultation with the TAC and incorporates materials prepared by Camp
Pendleton, the District, and the United States Geological Survey (USGS).

1.3  Activities for Calendar Year 2012
1.3.1 Ongoing Activities

Several ongoing activities are conducted in accordance with CWRMA and such activities
are described and reported in subsequent sections of the Annual CWRMA Report. Ongoing
activities include conducting quarterly TAC meetings, determination of hydrologic year type,
operation and accounting for make-up water and flow requirements at the Gorge, monitoring
under the programs specified in Sections 5(g) and 7(d) of CWRMA, water quality monitoring,
and actions related to the CWRMA Groundwater Model.

The TAC is chaired by the Watermaster and includes representatives of Camp Pendleton,
the District, and the USGS. Quarterly TAC meetings are conducted with agenda items
including ongoing and other activities related to implementation of CWRMA. Minutes and
other meeting materials are maintained in the Watermaster files. During 2012, regularly
scheduled quarterly TAC meetings were conducted on January 17, April 17, July 17, and
October 16. Additionally, a technical subgroup of the TAC conducted various workshops
throughout the year in the ongoing effort to update the CWRMA Groundwater Model.

1.3.2 Other Activities

Other activities related to CWRMA are also described and reported in the Annual CWRMA
Report. These other activities for 2012 include development of a State implemented
groundwater elevation monitoring program and the proposed WR-34 Hydroelectric Power
Generation Project.

Flow Requirements and Accounts
2.1 Make-up Water

Section 5 of CWRMA includes provisions for the District to guarantee specific flows at the
Gorge. These guaranteed flows, or flow requirements, are determined based on agreed-upon
methodologies and vary on a monthly basis depending upon hydrologic conditions. At a
minimum, the District guarantees that flows, based on a 10-day running average, shall at no
time be less than 3.0 cubic feet per second (cfs).



In order to meet the flow requirements, the District provides make-up water in accordance
with Section 6 of CWRMA. The make-up water can be supplied from various sources;
however, the District relies on two primary sources, both discharging into the river at the same
location immediately upstream from the USGS gaging station at the Gorge. The first
primary source of make-up water is raw water from Metropolitan Water District (MWD)
Aqueduct No. 5 discharged at Outlet WR-34. The second primary source of make-up water
is from the District’s treated water distribution system through a potable connection to the
WR-34 outlet pipe. In prior years, make-up water was also discharged from the treated water
distribution system to Murrieta Creek from two system discharge meters collectively referred
to as the System River Meter. The two system discharge meters are located on opposite sides
of Murrieta Creek immediately downstream of the USGS gaging station for Murrieta Creek
at Temecula, which is located approximately 2,000 feet upstream of the confluence of
Temecula Creek and Murrieta Creek. The System River Meter is operable as a secondary
source of make-up water if needed. Outlet WR-34 and the USGS gaging station at the Gorge
are shown on the CWRMA Location Map.

2.2 Accounting Procedures

The methods of accounting for the operations under CWRMA are specified in Sections 5
and 6 of CWRMA. Specific accounting procedures have evolved since the first year of
operation under CWRMA in 2003. On April 21, 2006, Camp Pendleton and the District signed
an accounting agreement to memorialize methods used for years 2003, 2004, and 2005, and also
to agree upon specific procedures and definitions. The accounting definitions agreed to by
Camp Pendleton and the District are shown on Table 1.

A flow tracking spreadsheet has been developed through a joint effort by staff and
consultants for Camp Pendleton and the District. The spreadsheet is used on a daily basis by the
District to manage make-up releases and track the various accounts. The spreadsheet is updated
at the end of each calendar year through a joint exchange of information used to reach
agreement of the annual operations and annual accounting of the various accounts. A copy of
the final spreadsheet is provided to the Watermaster for use in preparing the Annual
Watermaster Report and the Annual CWRMA Report.

2.3 Hydrologic Condition

The flow requirements and make-up releases for any particular calendar year are determined
based on the hydrologic condition for the preceding October through April period. The
methodology for determining the hydrologic condition is specified in Section 5 of CWRMA.
A calculated hydrologic index is used to classify the hydrologic condition as one of the
following hydrologic year types: Critically Dry, Below Normal, Above Normal, and Very Wet.
The hydrologic year type is determined by the TAC on May 1% of each year. The Minimum
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Table 1
Definition of Terms
Cooperative Water Resource Management Agreement

Minimum Daily Flow Requirement “The Minimum Daily Flow Requirement for each winter period shall be

11.5 cfs, less any credit unused in a previous year, and less any credit established by the May 1% accounting of the
prior year” [85(b)]. “The Minimum Daily Flow Requirement is ... calculated on a 10-day running average”
[85(b)]. The winter period Minimum Daily Flow Requirements may be further reduced by the accrual of CAP
Credits “when the District is required under this Section to provide Make-Up Water in any calendar year in excess
of 4,000 acre-feet” [85(e)]. For the non-winter period, the “Minimum Daily Flow Requirements (are) based upon
the particular hydrologic condition established on May 1st for the prior October-April period” [85(c)].

Actual Flow Requirement “On May 1%..., the hydrologic condition for the immediately preceding October-April

period shall be determined. Such condition, and the Daily Flow Requirements set forth in this Section 5(b), shall
be used to determine the Actual Flow Requirement for the prior winter period, and whether this requirement was
exceeded” [85(b)]. “Camp Pendleton may acquire rights to such groundwater above the Gorge by foregoing its
right to Make-Up Water from the District; or to the extent that the District’s Actual Flow Maintenance
Requirements are less than the flows in the table in Section 5” [§17]. The Actual Flow Requirement is equal to
the Minimum Daily Flow Requirement during the non-winter period (once the Hydrologic Condition is known)
because no credits are applied in the non-winter period.

Make-Up Water "The District shall provide whatever Make-Up Water is needed to meet this (the Minimum

Daily Flow) requirement” [85(b)]. “The District shall not be required to provide more than the equivalent of 11.5
cfs Make-Up Water for any month”. [85(d)] “The District guarantees that flows, based upon the 10-day running
average, shall at no time be less than 3.0 cfs” [85(f)]. “Make-Up Water ... (is) required ... at the Gorge in order to
comply with the requirements of Section 5” [86].

Climatic Credits are those credits earned by the District on Below Normal and Critically Dry years, when the

Minimum Daily Flow Requirement for the winter period is found to be greater than the Actual Flow
Requirement determined on May 1%. “In providing Minimum Daily Flows ... if the District has provided Make-
Up Water in excess of its Actual Requirement, the District shall be entitled to a credit for such excess. The
guantity of the excess flow shall be converted to a cfs equivalent, and applied during the following winter periods
to reduce the 11.5 cfs requirement” [85(b)].

CAP Credits are those credits earned by the District when Make-Up water is in excess of 4,000 acre-feet per year.
“When the District is required under this Section to provide Make-Up Water in any calendar year in excess of
4,000 acre-feet, measured at the Gorge, it shall be entitled to a credit for the excess, taking into account
transmission losses, to be applied during the following two winter periods” [85(e)].

Groundwater Bank (GW Bank) Credits are those credits earned by Camp Pendleton when the District’s Actual

Flow Maintenance Requirements are less than the flows in the table in Section 5. “Camp Pendleton may acquire
rights to such groundwater above the Gorge by foregoing its right to Make-Up Water from the District; or to the
extent that the District’s Actual Flow Maintenance Requirements are less than the flows in the table in Section 5”
[817]. “Camp Pendleton’s rights to such groundwater in storage shall not exceed 5,000 acre-feet at any one time;
and ... the District’s obligation to deliver stored groundwater shall not exceed 2,200 acre-feet per year over any
required makeup obligation which the District may have, and in no event at a rate in excess of 11.5 cfs” [§17].

Credits earned by the District serve to reduce the Minimum Daily Flow Requirement during the winter period.
Credits are applied in the following order (1) Climatic Credits from 2 or more years prior, (2) Climatic Credits
earned in the previous year, (3) CAP Credits earned from the previous year, and finally (4) CAP Credits from 2
years prior. “In all years following the first winter period, the same procedure shall be followed, provided that the
Minimum Daily Flow Requirement for each winter period shall be 11.5 cfs, less any credit unused in a previous

year, and less any credit established by the May 1% accounting of the prior year” [§5(a)].




Daily Flow Requirements at the Gorge, calculated on a 10-day running average, are specified
for each month based on the hydrologic year type. The Minimum Daily Flow Requirements
specified under Section 5 of CWRMA are shown on Table 2.

The hydrologic condition for 2012 was determined in accordance with CWRMA as reported
in the May 1, 2012 memorandum prepared by Stetson Engineers, Inc. (consultant to Camp
Pendleton), provided in Appendix A. The procedure for determining the hydrologic condition is
specified in CWRMA and described in Appendix A. The Temecula Creek near Aguanga
streamflow gage (USGS Gaging Station No. 11042400) and the Wildomar precipitation gage
are the key sources of data used for the determination and are shown on the CWRMA Location
Map.

The determination for 2012 resulted in the classification of the hydrologic condition as a
Critically Dry hydrologic year and thus the Minimum Daily Flow Requirements for 2012 are
shown in Table 2 under the column heading for Critically Dry hydrologic year. The
determinations of the hydrologic conditions for the years 2003 through 2012 are summarized on
Table 3.

2.4 Annual Accounting for 2012 CWRMA Operations

The annual accounting for CWRMA operations is prepared through a joint effort by Camp
Pendleton and the District. The flow tracking spreadsheet maintained on a daily basis by the
District is provided to Camp Pendleton for review and use in preparing the annual accounting.
The version of the spreadsheet used for the 2012 Annual CWRMA Report is Version No. 4.2,
updated January 29, 2013.

The annual accounting for the 2012 CWRMA operations is documented in the
February 8, 2013 memorandum prepared by Stetson Engineers, Inc., as provided in
Appendix B-1. The memorandum provides a description of the operations during 2012,
including tables showing the daily flows at the Gorge, minimum flow requirements, make-up
flow releases, and account balances.

Upon agreement by Camp Pendleton and the District, CWRMA includes provisions for the
parties to alter normal operations to modify the Minimum Daily Flow Requirements at the
Gorge. Examples of modifying the Minimum Daily Flow Requirements include instances when
the parties are conducting sampling for downstream monitoring programs or requests to avoid
accumulation of CAP Credits. Such modifications of CWRMA operations are accomplished
through communications between and approval by the parties. Both parties requested
modification of normal operations in 2012. The District requested modifications to conduct
flow tests to simulate operations for the proposed WR-34 Hydroelectric Power Generation
Facility as described in a later section of this report and also as described in



Section 5 Minimum Daily Flow Requirements

Table 2

Cooperative Water Resource Management Agreement

Critically Below Above Very
Dry Normal Normal Wet
Month cfs cfs cfs cfs

Jan - April 4.5 8.0 17.8* 24.1*
May 3.8 5.7 11.7* 15.7*
June 3.3 4.9 9.4 12.2*
July 3.0 4.3 7.8 9.7
August 3.0 4.4 7.6 9.2
September 3.0 4.1 7.4 9.4
October 3.0 3.9 7.7 10.1
November 3.0 4.5 8.8 115
December 3.3 5.3 10.4 135*

* Section 5(d) of CWRMA specifies the District shall not be required to provide

more than the equivalent of 11.5 cfs Make-Up Water for any month.




Table 3
Hydrologic Conditions for Operations under CWRMA
(2003 to Present)

Calendar Hydrologic
Year Condition
2003 Above Normal
2004 Critically Dry
2005 Very Wet
2006 Below Normal
2007 Critically Dry
2008 Above Normal
2009 Above Normal
2010 Very Wet
2011 Very Wet

2012 Critically Dry



Appendix B-1. Camp Pendleton requested modification to change the pattern of required
releases to assist Camp Pendleton in meeting water requirements. The letters submitted by
Camp Pendleton requesting the modification are provided in Appendix B-2.

One item of note concerns the USGS measured flows at the Gorge that are used for the
daily determinations by the District for discharging make-up water. Two columns of daily
discharges for streamflow at the Gorge are shown in the tables in Appendix B-1: the USGS
official discharge and the USGS website discharge. Camp Pendleton and the District have
agreed that the discharges shown on the website are accessed daily by the District for making
daily decisions regarding the quantities of make-up water required and those discharges are
used to compute the 10-day running average. The website discharge is considered to be
provisional subject to subsequent changes by the USGS for official publication.

It is also noted the daily tables provided in Appendix B-1 for the 2012 operations show the
Minimum Daily Flow Requirement for each month as determined by the hydrologic condition
and any adjustments agreed upon by the parties. The winter period includes the months January
through April and in accordance with Section 5(e) of CWRMA, the Minimum Daily Flow
Requirement “.....shall be 11.5 cfs less any credit unused in a previous year, and less any credit
established by the May 1% accounting of the prior year.” The Minimum Daily Flow
Requirement for the 2012 winter period was determined to be 10.9 cfs (11.5 — 0.6) as
documented in the annual accounting for the 2011 CWRMA operations (June 20, 2012
memorandum prepared by Stetson Engineers, Inc.).

A summary of the annual accounting for the 2012 CWRMA operations is shown on Table 4.
During calendar year 2012, the total releases by the District to meet CWRMA flow
requirements were 3,434.3 acre feet. The releases were comprised of 3,323.5 acre feet of raw
water from WR-34 and 110.8 acre feet from the potable connection at WR-34. The releases
of potable supplies occurred during the periods March 16 through 23, 2012, and October 19
through 27, 2012, due to the MWD operational shutdowns of the raw water line at WR-34.

The number of days each month when the 10-day running average was less than the
required flow is summarized on Table 4. For calendar year 2012, there were no days when
the running average was less than the required flow under normal CWRMA operations.



Table 4

Monthly Summary of Required Flows, Discharges, Credits, and Accounts
Cooperative Water Resource Management Agreement

2012 Calendar Year - Critically Dry Year

USGS
USGS Website Minimum Flow No. of Days 10-Day Climatic Camp Pendleton
Official Daily Maintenance Section5 Running Average is  Discharge Credits Groundwater Account /8
Discharge  Discharge Requirement Flows Less Than Required from WR-34 Earned Input  Cumulative
Month AF AF cfs /1,2 cfs /3 Flow AF /4,5, 6 AF [7 AF Balance AF
January 686.3 686.3 10.9 45 0 608.6 372.3 37.9 5,000.0
February 900.1 900.1 10.9 4.5 0 477.7 285.1 354 5,000.0
March 1,672.1 1,672.1 10.9 45 0 448.2 255.5 37.9 5,000.0
April 728.9 731.3 10.9/5.0/3.8 4.5 0 3135 334.9 36.6 5,000.0
May 314.0 314.8 3.8/7.8 3.8 0 285.2 0.0 0.0 5,000.0
June 331.6 331.6 7.3/3.3 3.3 0 3144 0.0 0.0 5,000.0
July 190.2 190.2 3.0 3.0 0 178.0 0.0 0.0 5,000.0
August 185.5 185.5 3.0 3.0 0 179.1 0.0 0.0 5,000.0
September 178.5 178.5 3.0 3.0 0 180.6 0.0 0.0 5,000.0
October 189.6 189.6 3.0 3.0 0 178.1 0.0 0.0 5,000.0
November 179.1 179.1 3.0 3.0 0 163.6 0.0 0.0 5,000.0
December 860.0 860.0 3.3 3.3 0 107.3 0.0 0.0 5,000.0
TOTAL 6,415.9 6,419.1 0 3,434.3 1,247.8 147.8 FULL

Monthly totals are rounded to the nearest tenth of an acre foot. Minor difference in values shown on Table 4 compared to Appendix B-1 due to rounding.

1 - Required flows for January-April are equal to 11.5 cfs, less 0.6 cfs CAP Credit from 2011.

2 - In April, Camp Pendleton requested that the District reduce remaining winter-time releases and postpone that portion of the winter-time releases
until May and June. For April 12-23, 2012, the flow requirement was reduced from 10.9 cfs to 5.0 cfs; for April 24-30, 2012, the requirement was further
reduced to 3.8 cfs. For April, the District has been credited with climatic credit as if they had released according to the original schedule.
Flow requirements in May and June were increased as follows: 7.8 cfs for May 21-31, 2012 and 7.3 cfs for June 1-18, 2012.

3 - The Table in Section 5 of the CWRMA sets forth guaranteed monthly flows at the Gorge once the Hydrologic Condition for the calendar year is established.

4 - CAP Credits equals WR-34 discharge in excess of 4,000 AF. No CAP Credits earned in 2012.

5 - From March 16-23, 2012 and from October 19-27, 2012, a portion or all of the daily releases were provided from the District's potable connection at the
WR-34 pipeline. March potable releases were 65.8 AF, and October potable releases were 45.0 AF, for a total 2012 potable release of 110.8 AF.

6 - From August 6-19, 2012 and from November 19-December 12, 2012, the District conducted flow tests in which the instantaneous release rate at WR-34
varied from 0 to 13 cfs throughout the day. However, the average daily release rate remained at 3.0 cfs.

7 - Climatic Credits equal the WR-34 discharges less actual Flow Requirements, which is the flow indicated in Section 5 of the CRWMA less applicable
credits but not less than 3.0 cfs.

8 - Camp Pendleton's rights to groundwater equals the Flow indicated in Section 5 of the CWRMA less the Actual Flow Maintenance Requirement, which
cannot be less than 3.0 cfs. Input to groundwater account shown but cumulative balance did not increase due to account balance maximum of 5,000 AF.



The Minimum Daily Flow Requirement for the 2013 winter period is determined as part of
the annual accounting for the 2012 CWRMA operations. As described on Page 1 in Appendix
B-1, the Minimum Daily Flow Requirement at the Gorge during the 2013 winter period is
determined to be 5.6 cfs (11.5-0.6 — 5.2).

2.5 Climatic Credits

Section 5(d) of CWRMA includes a provision for comparing the winter period Minimum
Daily Flow Requirements with the actual flow requirements based on the hydrologic condition
determined on May 1%. For Below Normal and Critically Dry years if the Minimum Daily Flow
Requirement is determined to be greater than the actual flow requirements, the District is
entitled to a Climatic Credit for such excess.

Beginning in January of each year, the District provides make-up water to meet the
Minimum Daily Flow Requirement of 11.5 cfs (less any applied credits) during the winter
period January through April, based upon the 10-day running average. On May 1%, if the
hydrologic determination results in a year type of Below Normal or Critically Dry, the actual
flow requirement, in retrospect, would be less than 11.5 cfs, as shown in Table 2. The District
would be entitled to Climatic Credits for any excess releases in those year types. In Above
Normal and Very Wet years, the winter period flow requirements are equal to 11.5 cfs and thus
Climatic Credits cannot be earned.

The Climatic Credits are determined on a volumetric basis as the accumulation of the
difference of the daily WR-34 make-up water discharge, less the actual daily flow requirement,
less any applied credits from the prior year. Climatic Credits earned in a particular year are
converted to a cfs equivalent and applied during the following winter periods to reduce the
11.5 cfs requirement in accordance with the order of applying credits shown on Table 1.

As shown on Table 4, Climatic Credits were earned by the District in 2012 in the amount of
1,248.0 acre feet. A summary of the Climatic Credits earned and applied for the period 2003 to
present is included in Appendix B-1.

2.6 CAP Credits
CAP Credits are credits earned by the District when make-up water is in excess of 4,000
acre feet per year as specified in Section 5(e) of CWRMA. Any CAP Credits earned in a

particular year are applied during the following two winter periods to reduce the 11.5 cfs
requirement.

10



As described in Appendix B-1, the District did not earn any CAP Credits in 2012,
A summary of the CAP Credits earned and applied for the period 2003 to present is included in
Appendix B-1.

2.7  Camp Pendleton Groundwater Account

Section 17 of CWRMA provides for emergency supplies for Camp Pendleton, including the
establishment of rights to the use of groundwater in the basin upstream of the Gorge. Such
rights are established by Camp Pendleton foregoing its rights to make-up water or to the extent
that the District’s actual flow requirements are less than the flows specified on Table 2. The
cumulative balance in the Camp Pendleton groundwater account may not exceed 5,000 acre
feet.

Table 4 shows the input or accrual to the Camp Pendleton groundwater account in 2012 as
148.0 acre feet earned through determining the difference between actual and required flow
requirements. The groundwater input is shown on Table 4 but is not credited to the account due
to the account balance maximum of 5,000 acre feet.

A summary of the groundwater account credits earned and used for the period 2003 to
present is included in Appendix B-1. The maximum account balance of 5,000 acre feet was
reached in 2005, and has been maintained since that time. Camp Pendleton has not used any
water from the groundwater account to date.

Section 5(g) Monitoring Program

Section 5(g) of CWRMA provides for a program to assess the impacts of CWRMA
operations on water supply, water quality and riparian habitat within Camp Pendleton.
During 2007-08, Camp Pendleton initiated the Section 5(g) program named as the Lower
Santa Margarita River Watershed Monitoring Program (Program) to evaluate whether the
increased flows under CWRMA impacted threatened and endangered species, riparian and
wetland habitats, or water quality downstream. The Program will also support other water
quality monitoring and watershed management activities in the Santa Margarita River
Watershed. A copy of the Statement of Work for the Lower Santa Margarita River
Watershed Monitoring Program was previously published in the 2007 and 2008 Annual
Watermaster Reports. The monitoring was funded for a two-year period and the final report,
Hydrological and Biological Support to Lower Santa Margarita River Watershed Monitoring
Program Water Years 2008-2009, was published on February 21, 2010 by the United States
Bureau of Reclamation, Southern California Office, under a cooperative agreement with
Camp Pendleton.
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4.

Section 7(d) Monitoring Program

Section 7(d) of CWRMA provides for a program to assess safe yield operations of the
District for pumping groundwater from the basin upstream of the Gorge through the use of a
multi-level groundwater monitoring network and periodic updates of the CWRMA
Groundwater Model. In September 2006, the USGS, under contract with Camp Pendleton
and the District, constructed a multi-level monitoring well for the Murrieta-Temecula
Groundwater Basin in accordance with Section 7(d) of CWRMA. The USGS monitoring
program for the Pala Park Groundwater Monitoring Well is included in the ongoing
Watermaster budget beginning in year 2007-08. The Pala Park Groundwater Monitoring
Well is located near the confluence of Pechanga and Temecula creeks and was completed to
a total depth of 1,499 feet. Six piezometers were installed for continuous water level
recording in the saturated zone for the lower five screened intervals and a temperature probe
for the upper-most screened interval to detect moisture in the unsaturated zone. In 20009,
water level recording equipment was added for the upper-most piezometer. The piezometric
head for the six piezometers for the Pala Park Groundwater Monitoring Well for the period
December 27, 2006 through December 31, 2012, is shown on Figure 1.

In 2009, the groundwater monitoring program was expanded to include the Wolf Valley
Groundwater Monitoring Well that was previously constructed under a cooperative
agreement between the USGS and the Pechanga Band of Luisefio Mission Indians. Two
piezometers are installed at the Wolf Valley Groundwater Monitoring Well.  The
groundwater level monitoring for the Wolf Valley Groundwater Monitoring Well was
previously funded by the Pechanga Band, but is now included in the ongoing Watermaster
budget beginning in year 2009-10. The piezometric head for the two piezometers for the
Wolf Valley Groundwater Monitoring Well for the period March 5, 1990 through
December 31, 2012 is shown on Figure 2.

Information concerning the construction of the Pala Park and Wolf Valley groundwater
monitoring wells, groundwater levels, and water quality data can be found at the following
website: http://ca.water.usgs.gov/temecula/. Information obtained from the website, as well
as supplemental information for the Pala Park Groundwater Monitoring Well, is provided in
Appendix C-1. The information for the Wolf Valley Groundwater Monitoring Well is
provided in Appendix C-2.
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Figure 1
Piezometric Head for Multiple Depth Monitoring Well

Pala Park Well (8S/2W-19A1-6)
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Piezometric Head for Multiple Depth Monitoring Well

Wolf Valley Well (85/2W-20J1-2)
March 5, 1990 through December 31, 2012
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5.

Water Quality
51 Gorge

Section 10 of CWRMA specifies that the Watermaster shall monitor water quality at the
Gorge. The Watermaster budget includes funding for the USGS to continuously monitor four
water quality parameters at the Santa Margarita River near Temecula gaging station: dissolved
oxygen, pH, specific conductance, and temperature. The annual water quality data are reported
in the Annual Watermaster Report and data for the period of record can be accessed at the
website: http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11044000&agency_cd=USGS&amp.

5.2  Monitoring Wells

Groundwater quality data are collected as part of the Section 7(d) Monitoring Program.
Data are collected by the USGS with funding through the Watermaster budget. The data can
also be accessed at the following website: http://ca.water.usgs.gov/temecula/.

Water quality data collected to date for the Pala Park Groundwater Monitoring Well are
included in Appendix C-1. Water quality data have been collected in one or more of the
piezometers on an annual basis since 2006. Analyses and piezometers included in the particular
annual regimen vary to maximize utility of the annual funding levels. Also included in
Appendix C-1 are tri-linear and stable isotope diagrams produced by the USGS.

Water quality data for the Wolf Valley Groundwater Monitoring Well are included in
Appendix C-2. The water quality data include samples collected in 1990 and 1993, under the
prior cooperative agreement between the USGS and the Pechanga Band. Data for 2009 and
2010 were collected with funding as part of the Watermaster budget. Tri-linear and stable
isotope diagrams produced by the USGS are included in Appendix C-2.

5.3  Source Water

In 2010, 2011, and 2012, the water quality monitoring program also included collecting
data for the two sources of supply for recharge at the head of Pauba Valley: (1) imported
supplies for recharge at the District’s groundwater recharge facilities, and (2) native supplies
from Temecula Creek as sampled at Vail Lake. Funding from the Watermaster budget was
used to collect and analyze the data.

The District operates groundwater recharge facilities at the head of Pauba Valley for the
recharge of imported and native water supplies. Water quality data for the District’s Upper
VDC Recharge Basin Pond No. 5 are provided in Appendix D-1. The water quality data
include a sample collected in 2007, as part of a cooperative effort between the USGS and the
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District. Data for 2010 through 2012 were collected with funding through the Watermaster
budget. It is interesting to note the percentage of State Water Project (SWP) water in the
imported supplies compared to the percentage of Colorado River water in the imported
supply. The percentage of SWP water for the 2007, 2010, 2011, and 2012 samples is
estimated as 28, 19, 63, and 51 percent, respectively. Several parameters, including
hardness, calcium, sodium, and chloride, show a marked difference in 2011 and 2012,
compared to samples collected in 2007 and 2010.

In 2009, the District initiated a water quality sampling program at Vail Lake in part to
characterize the water quality for recharge from native supplies at the head of Pauba Valley.
It is of interest to characterize the Vail Lake native water prior to the planned future storage
of imported supplies in Vail Lake. The water quality sampling locations for Vail Lake and
water quality data collected at Vail Lake Station No. 3 for the period September 22, 2009
through December 15, 2012 are provided in Appendix D-2. Samples are collected at two
depths with sample numbering reflecting the sample depths: 3 Vail 1M denotes sampling
Station No. 3 at a depth of one meter below water surface and 3 Vail 1IMAB denotes
sampling Station No. 3 at a depth of one meter above the bottom of the lake. In 2011, water
quality sampling from Station No. 3 was added to the program funded by the Watermaster in
order to obtain sample analyses comparable to sampling programs for the VDC Recharge
Basin Pond No. 5 and the Pala Park and Wolf Valley groundwater monitoring wells. The
water quality data collected in 2011 and 2012 by the USGS under the Watermaster program
are also shown in Appendix D-2.

Combined tri-linear and stable isotope diagrams for VDC Pond No. 5 and Vail Lake are
repeated in both Appendices D-1 and D-2 with the parameters showing clear differences
between the two sources of supply.

5.4 RCWD Production Wells

In 2012, the water quality monitoring program also included collecting data from selected
groundwater production wells operated by the District within Pauba Valley as shown on the
CWRMA Location Map. These wells were selected to compliment the water quality data for
the monitoring wells and the two sources of supply for recharge at the head of Pauba Valley
as described in the preceding section. Previously, groundwater production wells operated by
the District were included in the sampling program the Groundwater Ambient Monitoring
and Assessment (GAMA) program implemented by the California State Water Resources
Control Board.

Water quality data for the selected production wells are included in Appendix E. Data
reported for 2004 and 2007 were collected as part of the GAMA program. Data reported for
2012 were collected with funding from the Watermaster budget. Tri-linear and stable isotope
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diagrams produced by the USGS are included in Appendix E. The stable isotope diagrams are
segregated by wells considered to be completed in the Pauba Aquifer and the Temecula Aquifer.

CWRMA Groundwater Model

Section 7 of CWRMA provides for the District to operate the groundwater basin upstream
of the Gorge on a safe-yield basis. As indicated above, Section 7(d) of CWRMA specifies that
the District and Camp Pendleton will develop and utilize a monitoring program and the
CWRMA Groundwater Model to assess safe-yield operations. The CWRMA Groundwater
Model was developed by the TAC as part of the negotiations between the District and Camp
Pendleton that resulted in the final CWRMA and is jointly owned by the two parties. The
CWRMA Groundwater Model was developed over the period 1995 through early 2003, with
the final model documentation report prepared on January 31, 2003. The computer code used
for the CWRMA Groundwater Model is MODFLOW, which is a three-dimensional finite
difference groundwater flow model developed and maintained by the USGS. The CWRMA
Groundwater Model extends throughout the Murrieta-Temecula Groundwater Basin, which is
the groundwater basin upstream of the Gorge and is defined in pertinent interlocutory judgments
and exhibits in the Fallbrook Case.

The CWRMA Groundwater Model is used for assessing safe-yield operations pursuant to
Section 7(d) and is also used by the District on an ongoing basis as a management tool to assess
groundwater pumping impacts and to set annual pumping amounts for managing the
groundwater basin. Section 7(d) of CWRMA specifies that the CWRMA Groundwater Model
shall be updated periodically and in no event less frequently than every five years. Accordingly,
in 2007, Camp Pendleton and the District initiated an effort to update the CWRMA
Groundwater Model. Work on updating the groundwater model continued during 2012. The
update will incorporate data collected from the Pala Park Groundwater Monitoring Well and
other wells in the Murrieta-Temecula Groundwater Basin as well as take advantage of recent
software and computing advancements.

Other Items Related to CWRMA
Other items of note for 2012 related to CWRMA include: (1) the development of a State
implemented groundwater elevation monitoring program for the groundwater basin upstream of

the Gorge, and (2) the proposed WR-34 Hydroelectric Power Generation Facility. These items
are included in the Annual CWRMA Report for informational purposes.

7.1 CASGEM Program

On November 6, 2009, the Governor for the State of California approved Senate Bill
SBX7 6-Groundwater Elevation Monitoring (SBX7 6). SBX7 6 provides for a statewide
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program of reporting groundwater elevation data for groundwater basins and is implemented
by the California Department of Water Resources (DWR). The program is referred to as the
California Statewide Groundwater Elevation Monitoring (CASGEM) Program. The Bill
defines “basins” or “sub-basins” to mean a groundwater basin or sub-basin identified and
defined in DWR Bulletin No. 118. Three such basins are identified in Bulletin No. 118 for
the Santa Margarita River Watershed including Basin No. 9-5 (Temecula Valley) located in
the Murrieta-Temecula Groundwater Basin. Basin No. 9-5 generally corresponds to the
groundwater basin upstream of the Gorge as specified in CWRMA and the Murrieta-
Temecula Groundwater Basin as defined in the Fallbrook Case.

SBX7 6 establishes a procedure for a Monitoring Entity to coordinate the monitoring
activities for a basin and on September 24, 2012 DWR notified the District that Rancho
California Water District is designated as the Monitoring Entity for Basin No. 9-5. The
District developed the CASGEM monitoring plan for Basin No. 9-5 in consultation with the
TAC. Additional information for the CASGEM program, the approved monitoring plan, and
groundwater monitoring data posted for Basin No. 9-5 can be found at the following website:
http://lwww.water.ca.gov/groundwater/casgem/.

7.2  Proposed WR-34 Hydroelectric Power Generation Facility

On January 6, 2011, the District published a Federal Energy Regulatory Commission
(FERC) Initial Consultation Package for the proposed WR-34 Hydroelectric Power Generation
Facility. The proposed facility involves installation of power generation equipment at the
existing WR-34 Outlet and modification of the hourly make-up water releases. The 10-day
running average and volumetric flow requirements under CWRMA would not be changed.
Since publication of the FERC Initial Consultation Package, the District has conducted
public meetings with stakeholders and consulted with Camp Pendleton through TAC
meetings and other meetings to evaluate potential impacts of the proposed facility and to
alleviate concerns expressed by Camp Pendleton and the Watermaster regarding impacts on
CWRMA operations.

The District conducted a flow test in cooperation with Camp Pendleton to test simulated
pulsed flow conditions, varying the release rate from zero to 13 cfs over a 14-day period
from August 24 through September 6, 2011. Upon completion of the flow test, the District
distributed to the TAC, a comprehensive Technical Report dated January 2012 incorporating
the materials included in the FERC Initial Consultation Package, pre-design evaluations, and
results from the flow test conducted in 2011.

Upon review of the Technical Report, the District and Camp Pendleton agreed to conduct
additional flow tests during 2012. From August 6 through 19, 2012 and from November 19
through December 12, 2012, the District conducted flow tests in which the instantaneous
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release rate at WR-34 varied from zero to 13 cfs throughout the day. However, the average
daily release rate remained at 3.0 cfs. The District and Camp Pendleton continue to evaluate
the data collected during the flow tests. In addition, the District is continuing stakeholder
and TAC consultations to proceed with the next phases of environmental review and
planning for the proposed facility.
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FINAL TECHNICAL
MEMOMORANDUM 041712.1

2171 E. Francisco Blvd., Suite K « San Rafael, California 94901
TEL: (415) 457-0701 FAX: (415) 457-1638 e-mail: mollyp@stetsonengineers.com

TO: CWRMA Technical Advisory Committee DATE: May 1, 2012
FROM: Stetson Engineers JOB NO: 2408-1003

RE: Hydrologic Conditions in the Santa Margarita River Watershed for the 2012 Calendar Year

INTRODUCTION

This technical memorandum outlines the process of calculating the hydrologic index (HI)
that describes the current hydrologic condition in the Santa Margarita River watershed and
subsequently establishes the required flows at the Gorge. Appendix C of the Cooperative Water
Resource Management Agreement (CWRMA) was followed in order to determine the Section 5
flow requirements for the period January 1, 2012 through December 31, 2012.

DATA SOURCES

Two sets of observed data are necessary to calculate the HI. The first set includes October
through April monthly precipitation from the Wildomar Precipitation Station (Station #246). This
information is available through the Riverside County Flood Control and Water Conservation
District, courtesy of:

Mr. Robert Laag
ph. # (951) 955-1232,
email: relaag@rcflood.org

Table 1 shows rainfall at the Wildomar Station for October 2011 through April 2012.
Riverside County Flood Control and Water Conservation District provided data for October 1,
2011 through April 16, 2012*. Review of rainfall amounts recorded at nearby stations for April
17 through April 30, 2012 revealed that rainfall during that period was not significant.

The second set of observed data used for the calculation of the HI is the streamflow at
Temecula Creek near Aguanga. The pertinent period of record from October 2011 through April
2012, as recorded by USGS gage # 11042400, is shown in Table 2. The raw data are available
though the USGS database as daily streamflow in cubic feet per second per day and are classified
as provisional. To perform the HI calculation, streamflow was converted to acre-feet by
multiplying the daily values by a conversion factor of 1.983 acre-feet/cfs/day.

! Data at the Wildomar station was last downloaded on April 17", 2012.
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TABLE 1. MONTHLY PRECIPITATION AT WILDOMAR [INCHES]

Month Precipitation (in)
Oct-11 0.65
Nov-11 2.01
Dec-11 1.31
Jan-12 1.07
Feb-12 1.31
Mar-12 2.68
Apr-12 1.58
Water Year Total 10.91

Source: Riverside County Flood Control and Water Conservation District (April

17, 2012)

Estimated value: April value estimated as the total rainfall recorded through April
16 at the Wildomar gage (1.18 inches), plus an estimated rainfall of 0.4 inches to
account for a small event that occurred on April 26. This estimate does not affect
the hydrologic condition calculation since the monthly total for April is less than

2.79 inches (see equation (1) in “Data Analysis/Procedure”).
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TABLE 2. DAILY STREAMFLOW AT TEMECULA CREEK NEAR AGUANGA [ACRE-FEET/DAY]

Day Oct Nov Dec Jan Feb Mar Apr
1 0.9 3.0 5.0 6.4 6.9 6.7 9.5
2 0.8 2.8 4.0 6.2 6.9 6.6 8.5
3 0.8 2.8 4.0 6.4 6.7 6.2 7.5
4 1.0 3.6 4.4 6.4 6.6 6.0 6.9
5 15 8.1 4.4 6.4 6.6 5.8 6.6
6 5.6 5.2 4.4 6.4 6.6 5.8 6.2
7 3.4 5.6 46 6.4 6.6 5.8 5.8
8 2.6 4.6 4.6 6.4 6.6 5.2 5.2
9 2.2 4.0 46 6.4 6.4 4.8 5.0
10 1.9 3.6 48 6.4 6.0 4.8 4.8
11 1.8 3.4 4.8 6.4 6.0 4.8 6.6
12 1.8 5.0 6.4 6.4 6.2 4.8 7.7
13 1.6 7.1 9.7 6.2 6.2 4.8 10.9
14 1.6 5.4 8.5 6.2 7.3 4.6 47.6
15 1.7 4.8 7.9 6.4 7.3 4.4 27.8
16 1.7 4.6 8.3 6.7 10.5 4.6 21.8
17 1.7 42 7.9 7.3 7.9 9.5 16.9
18 1.7 4.4 7.5 1.7 7.1 27.8 14.1
19 1.7 4.4 6.6 7.5 6.7 18.5 11.9
20 1.9 4.8 6.9 7.5 6.4 16.3 10.1
21 2.2 9.3 7.9 7.7 6.2 15.0 8.5
22 2.0 6.7 7.3 8.3 5.6 15.0 7.7
23 1.8 5.8 7.1 8.3 5.6 15.0 7.7
24 1.8 5.4 7.3 12.7 5.2 13.7 7.9
25 2.2 5.2 6.6 9.3 4.8 12.7 6.9
26 2.6 5.2 6.2 7.9 4.8 37.7 12.5
27 2.6 5.6 6.4 7.7 6.0 23.8 10.7
28 2.4 5.4 6.4 7.1 10.1 17.5 8.5
29 2.2 5.4 6.4 7.1 7.1 14.1 7.1
30 2.2 5.2 6.6 7.1 11.9 6.6
31 2.2 6.4 6.9 10.5
TOTAL
Total 61.9 149.8 193.4 222.0 192.4 343.8 325.5 1,488.8
Mean 2.0 5.0 6.2 7.2 6.6 11.1 10.9 7.0
Maximum 5.6 9.3 9.7 12.7 10.5 37.7 47.6 47.6
Minimum 0.8 2.8 4.0 6.2 4.8 4.4 4.8 0.8

Source: USGS Station #11042400 (http://waterdata.usgs.gov/nwis/dv). Data downloaded 5/1/2012. All data are provisional.

DATA ANALYSIS/PROCEDURE

The HI is defined as the sum of October through April natural streamflow at Murrieta,
natural streamflow at Vail Lake, and natural streamflow from the Pauba and Wolf Valleys.
Depending on the results of the HI, the hydrologic condition in the Santa Margarita River watershed
may be categorized as Critically Dry, Below Normal, Above Normal, or Very Wet.

The natural streamflow at Murrieta is calculated using the rainfall/runoff relationship
between precipitation at the Wildomar station and natural streamflow at Murrieta, as determined
by the Hydrologic Simulation Program Fortran (HSPF) model. The polynomial relationship is
described in equation (1), where Y is the average monthly natural streamflow at Murrieta in cfs

Stetson Engineers Inc. Page 3 May 1, 2012
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per day, and X is the monthly precipitation in inches at Wildomar. The natural streamflow at
Murrieta is converted to volume, in acre-feet, by multiplying the average monthly streamflow by
the number of days per month to get the monthly volume of streamflow, then summing the
monthly volumes.

Y=9.068-34.798 * X+11.339 * X* (Where X > 2.79 inches) (1)
Y=0 (Where X < 2.79 inches)

The natural streamflow at Vail Lake is a function of the observed streamflow from USGS
Gage # 11042400, Temecula Creek at Aguanga. Equation (2) describes the relationship, where S
is the monthly observed stream flow at Aguanga from October through April, in acre-feet, and V
is the monthly natural October through April stream flow at Vail Lake, also in units of acre-feet.

V=1.38*S 2)

Equation (3) describes the estimated contributions from Pauba and Wolf Valleys, where V
is the October through April stream flow at Vail Lake (equation (2)), and Z is the Pauba and Wolf
Valley October through April contribution in units of acre-feet.

Z=05*V (3)

The HI is the sum of the results of Equations (1), (2),and (3): HI=Y +V + Z.

RESULTS

The results of the calculations of the hydrologic index for the 2012 calendar year are
summarized in Table 3. According to Figure C-1 in the CWRMA, Critically Dry hydrologic
conditions are defined as years in which the HI is less than 3,230 acre-feet. The HI for the 2012
calendar year is 3,082 acre-feet, which falls into the Critically Dry hydrologic category.

The guaranteed flows that must be maintained at the Gorge are established based on the
general hydrologic condition of the Santa Margarita River Basin and stipulated in Section 5 of the
CWRMA. Guaranteed flows are defined as two-thirds of the median natural flows during the
period of record (1931-1996), to be maintained by RCWD at the Gorge. The use of the median
value of streamflow eliminates the impact of large storm flows from the requirements at the
Gorge. The Actual Flow requirements at the Gorge for 2012, not including Carry-Over Credits,
for a Critically Dry year are listed in Table 4.
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TABLE 3. HYDROLOGIC INDEX CALCULATIONS
CALENDAR YEAR 2012

[1] [2 [3] [4] [5] [6]
Estimated
Water Precipitation Natural Observed Calculated Contributions
Year at Flow at Flow at Flow at Vail from Pauba and Hydrologic
2012 Wildomar Murrieta Aguanga Lake Wolf Valleys Index
[inch] [Acre-Feet] [Acre-Feet] [Acre-Feet] [Acre-Feet] [Acre-Feet]
October 0.65 0.0 61.9 85.4 42.7 128.1
November 2.01 0.0 149.8 206.7 103.3 310.0
December 1.31 0.0 1934 266.9 1334 400.3
January 1.07 0.0 222.0 306.3 153.1 459.4
February 1.31 0.0 192.4 265.5 132.8 398.3
March 2.68 0.0 343.8 474.5 237.2 711.7
April 1.18 0.0 3255 449.2 224.6 673.8
Totals 10.21 0.0 1,488.7 2,054.4 1,027.2 3,081.6
Notes: [1] Precipitation at Wildomar Station #246: October through December data from Riverside County Flood Control and Water
Conservation District (April 16, 2012); January through March from RCWD (C. Elitharp, pers. comm., April 11, 2012).
[2] If Monthly Precipitation at Wildomar is less than 2.79 inches, the Natural Streamflow at Murrieta is 0 Acre-Feet
Otherwise, Natural Streamflow at Murrieta [Acre-Feet] is = (9.068-34.798 * [1] + 11.339 * [1]?) * (86400/43560) * 31
[3] The sum of provisional daily values from USGS Station #11042400 Temecula Creek near Aguanga
[4] Flow at Vail Lake Estimated to be 1.38 * [3]
[5] Contributions from Pauba and Wolf Valley Estimated to be 50% of Vail Lake Inflow, calculated as 0.5 * [4]
[6] [2]+[4]+[5] =HI HI Determination

HI < 3,230 ~ Critically Dry
HIl < 14,510 ~ Below Normal
HIl < 47,810 ~ Above Normal
HI > 47,810 ~ Very Wet

TABLE 4. ACTUAL FLOW REQUIREMENT AT THE GORGE FOR CALENDAR YEAR 2012

Critically Dry Hydrologic Year

2/3 Natural Flow

Actual Flow

Requirement

Month at the Gorge at the Gorge
[cfs] [cfs]
Jan-Apr 4.5 4.5
May 3.8 3.8
June 3.3 3.3
July 3.0 3.0
August 3.0 3.0
September 3.0 3.0
October 3.0 3.0
November 3.0 3.0
December 3.3 3.3

[12/3 Natural flow at the Gorge is based on the median flow during Critically

Dry conditions from 1931 through 1996.
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FINAL MEMORANDUM 011813.1

2171 E. Francisco Blvd., Suite K « San Rafael, California « 94901
TEL: (415) 457-0701 FAX: (415) 457-1638 e-mail: mollyp@stetsonengineers.com

TO: CWRMA Technical Advisory Committee DATE: February 8, 2013
FROM: Stetson Engineers JOB NO: 2408-1003

RE: Summary of Climatic, CAP, and Groundwater Bank Credits as of December 31, 2012

The purpose of this memorandum is to provide an update to flows and credits stipulated
under the Cooperative Water Resource Management Agreement (CWRMA) as of December 31,
2012. Mr. Craig Elitharp provided Stetson Engineers with an updated “Tracking Model” on
January 2, 2013, complete with all flows augmented by the District through calendar year 2012.
Table 1 summarizes the 2003 through 2012 Hydrologic Conditions, Climatic Credits, CAP
Credits, and Groundwater Bank Credits either earned or used by the two parties.

Through December 31%, 2012, the District had accumulated 1,248 AF of Climatic Credit
and 148 AF of CAP credit. The equivalent winter-time flow rate of the accumulated credits,
based on the 120-day winter period, is 5.2 cfs of Climatic Credit and 0.6 cfs of CAP credit
carried over from 2011. The CWRMA provides for the determination of the next winter’s flow
requirement and the application of credits in the section that states:

“In all years following the first winter period... the Minimum Daily Flow
Requirement for each winter period shall be 11.5 cfs, less any credit unused in a
previous year, and less any credit established by the May 1% accounting of the
prior year” [85(e)].
Based on applying remaining CAP Credit first (0.6 cfs) followed by applying Climatic Credit
(5.2 cfs), the minimum daily flow requirement at the Gorge during the 2012 winter period is
determined to be 5.6 cfs’. Consistent with previous years, the minimum daily flow requirement
may be adjusted in the future to account for any scheduled MWD barrel shutdowns and/or
repairs.

The total releases by the District to meet the Actual Flow requirement in 2012 were 3,434
AF. The Hydrologic Condition was identified in the May 1, 2012 memorandum from Stetson to
the Technical Advisory Committee. Based on the 2012 Critically Dry Condition, less CAP
credit from 2011, the total Actual Flow Requirement for 2012 was 2,476 AF. Camp Pendleton
earned 148 AF of Groundwater Bank credit due to maximum flow requirements stipulated in the
CWRMA. The streamflow measured at the Gorge was approximately 6,416 AF during the 2012
calendar year. During this period, total releases by the District accounted for 54% of the total
flow measured at the Gorge during the Critically Dry Hydrologic Conditions of 2012.

! The Climatic Credit of 1,248 AF plus 148 AF of CAP Credit is equal to 1,396 AF, equivalent to a winter-time flow
rate of 5.9 cfs; 11.5 cfs - 5.9 cfs = 5.6 cfs.
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CREDITS, FOREGONE WATER, AND RELEASE SOURCES

Due to Critically Dry Hydrologic Conditions, the District earned Climatic Credit in
2012. Because total releases were less than 4,000 AF in 2012, the District did not earn any
new CAP credit. However, they carried over CAP credit from 2011 which will be applied
in 2013. Camp Pendleton earned input to the Groundwater Bank in 2012, but the balance
did not increase since the bank was at its maximum value of 5,000 AF at the beginning of
the year.

If Camp Pendleton’s Groundwater Bank had not already been at the maximum
allowable storage volume, 148 AF would have been credited to the Groundwater Bank due
to maximum flow requirements stipulated in the CWRMA.

Of the 3,434 AF released by the District during the year, 3,323 AF were from the
MWD raw water source at WR-34, while 111 AF were from the potable connection at WR-
34.

FLow MODIFICATION

On April 12, 2012, Camp Pendleton requested that the District modify the flow
release schedule in April, May and June by postponing remaining winter-time releases in
April and releasing the water later in May and June. The District agreed to this
modification and reduced releases on April 12, 2012. From April 12-22, the minimum
flow requirement was reduced from 10.9 cfs to 5.0 cfs; on April 23, Camp Pendleton
requested an additional decrease to 3.8 cfs for the remainder of the month, effective April
23-30. From April 12-30, the District released about 214 AF less than was originally
required?.

Camp Pendleton requested that the April releases instead be made in May and June.
From May 21-31, the flow requirement was increased from 3.8 cfs to 7.8 cfs and from June
1-18, the flow requirement was increased from 3.3 cfs to 7.3 cfs. The additional releases
made in May and June totaled about 214 AF, resulting in no net change in releases for the
months of April, May and June.

FLow TEST

On June 18, 2012, Camp Pendleton requested that the District conduct additional
flow tests related to the District’s proposed development of hydroelectric power production
at the WR-34 release location. This flow test was a follow-up to tests conducted in 2011.
The flow test was designed to compare releases under two flow regimes, constant releases
and pulsed releases. Both flow regimes maintained the same average daily flow rate of 3
cfs; the constant regime consisted of 3 cfs for 24 hours per day, while the pulsed regime
was 0 cfs for 19 hours, followed by 13 cfs for 5 hours. A six-week flow test took place
between July 23, 2012 and September 2, 2012, which consisted of two weeks of releases at
constant rates (July 23- August 5), followed by two weeks of releases at pulsed released
rates (August 6-19), and then two weeks again at constant rates (August 20 - September 2).

In August, September and October, the actual flow requirement was 3.0 cfs. Since
an average daily release rate of 3.0 cfs was maintained for the duration of the test, there

2.0n April 14, 15, 26 and 27, natural streamflow occurred at the Gorge, reducing the required releases.

Stetson Engineers Inc. Page 3 February 8, 2013
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was no impact to the required releases, and no adjustments were made to the Tracking
Model or accounting.

Additionally, following discussions at the October 17, 2012 TAC meeting, the
District and Camp Pendleton opted to conduct additional pulsed flow tests later in the year.
Pulsed flows occurred from November 19 through December 12. Again, flow
requirements were unchanged (3.0 cfs in November, 3.3 cfs in December) throughout the
pulsed flow test, requiring no modifications to the accounting.

OPERATIONS

Based on review of the release data, recorded flow at the Gorge, and the minimum
daily flow requirement, 128 AF of excess water was released. Previously termed
operational inefficiency, any excess represents a quantity of water released at the Gorge
greater than required under CWRMA. This amount is slightly higher than operational
inefficiency in previous years, which typically ranges from zero to 100 AF per year.

There were no days during 2012 when the Section 5 Flow Requirement was not
met. There have been zero flow violation days for the past four years, compared to up to
14 days in prior years.

SUMMARY

Table 2 quantifies the monthly flow releases at the Gorge, credits earned, and
credits applied from 2003 through 2012. The District released 3,434 AF of water in 2012
to meet the winter-time minimum daily flow requirement and the non-winter actual flow
requirement for Critically Dry Hydrologic Conditions. Both monthly and daily summaries
of CWRMA accounting of flows and credits are given in the attached tables intended for
use in the Watermaster’s Annual Report (Table 11.1 and Appendix E).

In 2012, Camp Pendleton maintained the maximum amount of water available in its
Groundwater Bank; the District accumulated Climatic Credit, but no CAP Credits. Based
on CAP credit earned in 2011 and the Climatic Credit earned in 2012, the 2013 winter-time
flow requirement was determined to be 5.6 cfs. The Hydrologic Condition for 2013 will be
established on May 1, 2013 following this winter’s rainfall events. The hydrologic
determination and the amount of water released will establish the minimum daily flow
requirements for May through December and credits earned.

F:\DATA\2408\1003 - CWMRA Support\Memos\2011\TAC Status of CWRMA Flows 2011.docx
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ATTACHMENTS FOR WATERMASTER REPORT

TABLE 11.1

SANTA MARGARITA RIVER WATERSHED: MONTHLY SUMMARY OF REQUIRED FLOWS,
DISCHARGES, CREDITS AND ACCOUNTS

APPENDIX E

SANTA MARGARITA RIVER WATERSHED: COOPERATIVE WATER RESOURCE MANAGEMENT
AGREEMENT REQUIRED FLOWS AND ACCOUNTS SANTA MARGARITA RIVER NEAR TEMECULA
(JANUARY - DECEMBER 2012)
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UNITED STATES MARINE CORPS
MARINE CORPS BASE
BOX 555010
CAMP PENDLETON, CALIFORNIA 92055-5010

12 Apr 2012

Mr. Craig Elitharp

Rancho California Water District
42135 Winchester Road

Temecula, CA 92590

Subj: PROPOSED TEMPORARY ALTERATION TO 2012 CWRMA RELEASES
Dear Mr. Elitharp,

To assist with operations and maintenance of the Base’s water supply
facilities, the Base would like to propose a temporary alteration to
2012 CWRMA flow releases from WR-34 that are used to meet flow
requirements at the Gorge. The Base proposes a reduction in the winter-
time flow requirement at the Gorge for subsequent release in late May
and early June.

The current wintertime flow requirement at the Gorge is 10.9 cfs. The
Base would like to reduce the remaining winter-time flow requirement to
5.7 cfs, and have the difference made up during the period from 21 May
through 18 June 2012. The proposed schedule below lists the proposed
flow requirement at the Gorge for the period 12 April through 19 June.
Any change in flow of more than 3 cfs includes a two-day period of
releases maintained at an intermediate flow rate. This is consistent
with previous efforts to provide a smooth transition of flows for river
habitat.

Flow Requirement

Date at the Gorge Duration Note

12-Apr Reduce to 8.3 cfs 2 days Intermediate flow

14-Apr Reduce to 5.7 cfs 16 days Postponed wintertime flow
l-May No change 20 days May req. for BN year

2l-May Increase to 7.4 cfs 2 days Intermediate flow

23-May Increase to 9.2 cfs 9 days 5.7 cfs + 3.5 cfs
1-Jun Reduce to 8.4 cfs 16 days 4.9 cfs + 3.5 cfs

17-Jun Reduce to 6.6 cfs 2 days Intermediate flow

19-Jun Reduce to 4.9 cfs 12 days June reqg. for BN year

This schedule has been developed assuming the 1 May Hydrologic
Condition is determined to be Below Normal and that the corresponding
flow requirements for May and June are 5.7 cfs and 4.9 cfs,
respectively. Should the Hydrologic Condition be classified otherwise,
the Base will provide the District with a revised proposal for May and
June makeup water. The schedule was prepared so that there is no net
change in releases, i.e. the postponed flow volume in April is
equivalent to the increased release volume in May and June. The
proposed schedule, if implemented on April 12, would result in 186
acre-feet of water not released in April. To release an equivalent
flow volume over the 29-day period from 21 May to 19 June, the proposed
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flow increase is approximately 3.5 cfs. This equates to an increased
May flow rate of 9.2 cfs (5.7 cfs + 3.52 cfs), and an increased June
flow rate of 8.4 cfs (4.9 cfs + 3.5 cfs).

Due to the drier than normal conditions that occurred this winter, we
expect the District to earn Climatic Credit for the 2012 releases.

This modified schedule will not alter the credits that the District
that would have otherwise earned during a normal January through April
winter-time release schedule. Occurrence of any late winter naturally
occurring flow events will reduce the quantity of postponed water and
be credited to the District accordingly.

The Base appreciates the District’s consideration of these flow
modifications in helping us meet our water regquirements.

Sincerely,

Daniel Bartu

Hydrologic Technician

Office of Water Resources

Assistant Chief of Staff, Facilities
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UNITED STATES MARINE CORPS
MARINE CORPS BASE
BOX 555010
CAMP PENDLETON, CALIFORNIA 92055-5010

23 Apr 2012

Mr. Craig Elitharp

Rancho California Water District
42135 Winchester Road

Temecula, CA 92590

Subj: PROPOSED TEMPORARY ALTERATION TO 2012 CWRMA RELEASES
Dear Mr. Elitharp,

The Base would like to request a modification to our letter dated 12
April 2012, in which we requested a temporary reduction of the CWRMA
winter-time flow requirement at the Gorge for subsequent release in
late May and early June. The Hydrologic Condition is now expected to
be Critically Dry, rather than Below Normal. The adjusted schedule
below includes a reduction in the winter-time flow to 3.8 cfs for the
remainder of the winter, with flows to be made up in late May and early
June. As before, intermediate flow rates have been included.

Flow Regquirement

Date at the Gorge Duration Note

24-Apr Reduce to 3.8 cfs 7 days Postponed wintertime flow
l-May No change 20 days May req. for CD year

21-May Increase to 5.8 cfs 2 days Intermediate flow

23-May Increase to 7.8 cfs 9 days 3.8 cfs + 4.0 cfs
1-Jun Reduce to 7.3 cfs 16 days 3.3 cfs + 4.0 cfs

17-Jun Reduce to 5.3 cfs 2 days Intermediate flow

19-Jun Reduce to 3.3 cfs 12 days June req. for CD year

With a Hydrologic Condition of Critically Dry, the flow requirements
for May and June are 3.8 cfs and 3.3 cfs, respectively. This proposed
modification, if implemented on April 24, would result in 212 acre-feet
of water not released in April. To release an equivalent flow volume
over the 29-day period from 21 May to 19 June, the proposed flow
increase is approximately 4.0 cfs. This equates to an increased May
flow rate of 7.8 cfs (3.8 cfs + 4.0 cfs), and an increased June flow
rate of 7.3 cfs (3.3 cfs + 4.0 cfs).

Due to the drier than normal conditions that occurred this winter, we
expect the District to earn Climatic Credit for the 2012 releases.

This modified schedule will not alter the credits that the District
that would have otherwise earned during a normal January through April
winter-time release schedule. Occurrence of any late winter naturally
occurring flow events will reduce the quantity of postponed water and
be credited to the District accordingly.

The Base appreciates the District’s consideration of these flow
modifications in helping us meet our water requirements.
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Sincerely,

Daniel Bartu

Hydrologic Technician

Office of Water Resources

Assistant Chief of Staff, Facilities
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PALA PARK GROUNDWATER MONITORING WELL






Site Description
Pala Park Groundwater Monitoring Well
(8S/2W-19A1-6)

LOCATION: Latitude 33° 28" 19.67", longitude 117° 07' 06.86" (NAD83) in
Riverside County, California. Wells are located off Temecula Lane just south
of Pala Community Park in Temecula, California.

SITE INFORMATION: Land-surface altitude is 1017 feet above mean sea
level (NGVD29) from 24000 scale topographic map.

INSTRUMENTATION: In_Situ transducers, In_Situ barometer, with a
Design Analysis logger and GOES transmitter. Water levels are logged at 15-
minute intervals. A 12-volt rechargeable battery provides power.

WATER-LEVEL RECORD: The period of record for intermittent and daily
water-level measurements is listed below.

State well USGS station Intermittent Daily water-
number number water-level level
8S/2W- 332819117070601 = 09/30/2006 to | 12/27/2006 to

19A1 present present
8S/2W- 332819117070602 | 09/30/2006 to | 12/27/2006 to
19A2 present present
8S/2W- 332819117070603 | 09/30/2006 to | 12/27/2006 to
19A3 present present
8S/2W- 332819117070604 | 09/30/2006 to | 12/27/2006 to
19A4 present present
8S/2W- 332819117070605 | 09/30/2006 to | 12/27/2006 to
19A5 present present
8S/2W- 332819117070606 12/1/2008 to | 2/19/2009 to
19A6 present present

WATER-LEVEL MEASUREMENTS: Water levels are measured manually

each month by means of a calibrated electric tape. Electric tape is used to
avoid entangling the sensor and cable. Correction factors (comparison to a
steel tape) are applied when necessary. Water-level corrections, for example
to compensate for gage height, are calculated after each measurement and
applied to the recorded values. In the annual data report daily values are
reported as the measurement at 1200 hours in feet below land surface.

MEASURING POINT: Measuring point #1 is at an even level with the top of
the vault. Measuring point #2 is a black mark on the top of the PVC casing.
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TOPOGRAPHIC MAP: USGS Pechanga, California, 7.5 minute series.

WELL SUMMARY INFORMATION:

State
well
number

8S/2W-
19A1

8S/2W-
19A2

8S/2W-
19A3

8S/2W-
19A4

8S/2W-
19A5

8S/2W-
19A6

USGS station
number

332819117070601

332819117070602

332819117070603

332819117070604

332819117070605

332819117070606

Hole
depth
(fv)
1499
1499
1499
1499

1499

1499

Perforation
depth (ft)

1430-1470

1110-1130

750-770

380-400

120-140

15-35

Casing
size and
type
3" PVC
2" PVC
2" PvC
2" PVC

2" PVC

2" PVC

Date
drilled

9/30/06

9/30/06

9/30/06

9/30/06

9/30/06

9/30/06

ROAD LOG: Key intersection is the intersection of CA-79 and Interstate

Highway 15. Directions given are from Interstate Highway 15 North.

Mileage

1.0 |Turn right on Pechanga Parkway.

Description

0.0 From 1-15 North take the CA-79 South exit onto a local road toward
Temecula / Indio.

0.3 | Turn right on CA-79 South.

1.7 Turn left on Muirfield Dr.
1.9 Turn right on Canterfield Dr.

1.9 |Turn right on Temecula Ln. Vault is located at end of Temecula Ln in
a dirt/gravel lot adjacent to the parking lot for Pala Park. Vault is
accessible from parking lot.

ADDITIONAL INFORMATION:

Additional information for Pala Park Groundwater Monitoring Well can be
found in Santa Margarita River Watershed 2007 Annual Watermaster Report
including geophysical logs; core, shaker, and sieve lithological logs; and well

completion reports.

http://ca.water.usgs.gov/temecula/.

Information can also be found at the following web site:
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SITE 1.D.: 3328191170706 01-06 COMPLETION DATE: 9/30/06

STATION NAME: 085/02W-19A 01-06 TOTAL DEPTH: 1499'

USGS SITE: TMPP- Temecula Pala Park WELL FINISH: VAULT

OWNER: Rancho California Water Agency
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TMPP

Pacific Surveys Logs
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End-of Month Piezometric Head for Multiple Depth Monitoring Well

Pala Park Well (8S/2W-19A1-6)

(elevation in feet, MSL)

October 2006 through December 2012

Month Well Al Well A2 Well A3 Well A4 Well A5 Well A6
Oct 06
Nov
Dec 970.97 954,73 944,95 941.54 926.31 ---
Jan 07 970.65 953.83 944.07 940.76 923.21 ---
Feb 970.44 953.11 942.93 939.65 920.77 ---
Mar 969.80 952.02 942.11 938.73 918.47 ---
Apr 969.60 951.37 941.13 937.61 923.65
May 968.13 949.31 940.04 937.16 919.28
Jun 967.32 948.40 940.02 937.29 917.41
Jul 966.80 948.38 939.25 936.23 915.60
Aug 966.44 947.88 938.13 934.93 913.66
Sep 966.15 947.37 937.16 933.84 911.87
Oct 966.47 947.27 936.82 932.97 910.16
Nov 965.56 945.91 934.77 931.17 907.93
Dec 966.19 945.53 934.87 931.51 938.87
Jan 08 966.58 945.57 935.68 932.18
Feb 966.64 945.74 936.34 932.92 990.70
Mar 964.54 944.35 934.79 931.71 963.22
Apr 964.15 943.91 933.45 930.56 948.24
May 963.78 943.12 932.52 929.58 960.88
Jun 962.96 942.00 931.55 929.03 945.64 ---
Jul 962.35 941.37 931.37 928.83 938.27
Aug 961.88 940.86 930.74 028.18 933.20
Sep 961.24 940.12 930.21 927.64 928.37
Oct 960.73 939.62 929.45 926.74 923.70
Nov 961.37 940.01 929.91 926.84 941.33
Dec 962.17 940.36 930.44 927.41 976.14
Jan 09 960.88 939.14 930.34 928.01 953.31
Feb 961.24 939.84 931.38 929.02 982.94
Mar 960.34 939.64 931.76 929.53 960.46
Apr 959.98 939.92 931.39 929.10 948.52
May 959.61 939.56 931.25 929.11 941.61
Jun 959.46 939.83 931.20 928.82 937.06
Jul 958.83 938.98 930.43 928.39 932.94
Aug 958.24 938.57 930.50 928.68 929.33
Sep 957.20 937.87 930.43 928.81 926.62 ---
Oct 956.70 937.76 931.13 929.61 924.85
Nov 956.46 938.03 932.03 930.61 924.30
Dec 957.20 939.13 933.39 931.84 947.91
Jan 10 958.88 941.38 935.64 933.74 988.09
Feb 959.06 941.92 936.75 935.29 1000.96
Mar 958.15 941.99 937.70 936.54 974.72
Apr 958.07 942.58 937.54 937.13 982.19
May 957.89 943.06 937.98 937.57 965.27 ---
Jun 958.32 943.72 938.07 937.78 957.29
Jul 958.14 943.80 938.11 937.88 951.58
Aug 958.44 944.26 938.41 938.15 947.87
Sep 958.55 94451 938.57 938.20 944.92
Oct 958.78 944.58 938.85 938.61 959.01
Nov 959.82 945.68 940.45 939.87 962.25
Dec 961.07 947.03 942.25 941.81 1000.33 992.80
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End-of Month Piezometric Head for Multiple Depth Monitoring Well

Pala Park Well (8S/2W-19A1-6)

(elevation in feet, MSL)

October 2006 through December 2012

Month Well Al Well A2 Well A3 Well A4 Well A5 Well A6
Jan 11 960.24 946.80 942.98 943.00 982.92
Feb 960.57 947.70 943.43 943.80 997.48 992.32
Mar 961.08 948.46 944.63 945.31 993.72 991.58
Apr 960.30 948.43 945.04 946.06 980.66 985.83
May 960.25 948.79 945.50 946.83 972.68
Jun 961.35 950.50 946.84 947.46 967.27
Jul 961.39 950.89 945.38 945.85 960.20
Aug 961.48 950.50 944.67 945.31 956.01
Sep 961.12 949.81 944.98 945.92 954.76
Oct 961.99 950.64 946.68 947.52 958.32
Nov 962.64 951.42 948.38 949.39 976.96
Dec 962.32 951.69 949.53 950.96 977.41 987.31
Jan 12 963.05 953.19 951.57 952.65 972.49 986.99
Feb 963.34 954.42 951.59 952.64 994.39 989.85
Mar 964.74 955.76 952.96 954.18 996.28 994.64
Apr 964.02 955.42 953.29 956.08 994.94 993.44
May 963.84 955.93 954.19 958.65 990.64 991.42
Jun 964.24 956.71 955.24 960.01 989.16 990.46
Jul 964.83 957.83 955.89 960.11 987.29 990.23
Aug 964.84 958.00 955.24 959.30 983.71 990.10
Sep 965.12 958.42 955.40 958.93 979.99 989.59
Oct 965.29 958.41 955.77 959.13 978.25 989.44
Nov 965.33 958.46 956.62 960.19 978.66 990.56
Dec 967.61 960.91 958.75 961.87 991.75 992.30
Notes:

(1) Data reported as 12:00 PM reading for period December 2006 through September 2010.

(2) Data reported as daily median value for period October 2010 to present.

Source: USGS California Water Science Center.
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cbinder
Typewritten Text
          Tri-Linear Diagram
Pala Park Well (8S/2W-19A1-6)

cbinder
Typewritten Text

cbinder
Typewritten Text
Source:  USGS California Water Science Center.
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cbinder
Typewritten Text
    Stable Isotope Diagram

cbinder
Typewritten Text
Source:  USGS California Water Science Center.
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APPENDIX C-2

WOLF VALLEY GROUNDWATER MONITORING WELL






Site Description
Wolf Valley Groundwater Monitoring Well
(8S/72W-20J1-2)

LOCATION: Latitude 33° 27' 47", longitude 117° 06" 11", in Riverside
County, California. Well is located in a residential neighborhood along the
north side of Wolf Valley Road approximately 130 feet northeast of the
intersection with Nightingale Road.

SITE INFORMATION: Land-surface altitude is 1076.23 feet above mean sea
level from 24000 scale topographic map.

INSTRUMENTATION: None

WATER-LEVEL RECORD:

State well USGS station Intermittent Daily
number number water-level water-level
8S/2W-20J1 | 332747117061101 03/05/1990 to no data
present
8S/2W-20J2 | 332747117061102 03/05/1990 to no data
present

WATER-LEVEL MEASUREMENTS: Water levels are measured manually
each month by means of a calibrated electric tape. Electric tape is used to
avoid entangling the sensor and cable. Correction factors (comparison to a
steel tape) are applied when necessary. Water-level corrections, for example
to compensate for gage height, are calculated after each measurement and
applied to the recorded values.

MEASURING POINT: The measuring point of water levels measured
manually is from the top of the PVC casing.

TOPOGRAPHIC MAP: USGS Pechanga, California, 7.5 minute series.

WELL SUMMARY INFORMATION:

State USGS station Hole | Perforation | Casing Date
well number depth | depth (ft) |size and | drilled

number (fv) type

8S/2W- 332747117061101 | 590 555-575 2" PVC 2/17/1990
20J1

8S/2W- 332747117061102 | 590 160-180 2" PVC 2/18/1990
20J2

ADDITIONAL INFORMATION:

Additional information can be found at the following web site:
http://ca.water.usgs.gov/temecula/.

C-2 Page 1



Page Intentionally Blank

C-2 Page 2



WELL CONSTRUCTION
MONITOTING WELLS VW5-20J1 and 2VW5-0J2

Borehole
(top of hole
approximately
8 inches in diameter)

Well
vault
0 [—
View of vault located in grass, looking West. B
100 —
L -
(&b}
=
m —
7
a 200 —
Z —
S
= L
2
L —
o
' . —
View of wells inside vault. o —
[V
Z 300 — _
Drill method: hydraulic mud rotary ,=_=‘ — |3
L g
= B ©
2

Well #1:555"-575'

Well casing
(2inches in diameteN
>\
Borehole wLy
(bottom of hole\
approximately

8inches in diameter) T |

Well screen - —
(0.020x 1.5 inch slots)

500 — _

Total Depth: 590 feet \_\ _|

x\ ‘ a

600 — _

Horizontal scale greatly exaggerated.
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Depth CALIPER TEMP Gamma SP Short Normal Long Normal RES Well Construction Summary Lith
— | I t I | | ;
500t o new 10 20 DEGC 40 0 cPs 200 0 My 200 0 OHM-M 100 0 OHM-M 100 0 MMHOM 100 10 L 10
T Primarly sand or sand
and gravel
20 F
40 % S —~
60 i S % < Clay, silt, and silty sand
80 Primarily sand or sand
z ( X ; > and gravel
- } % & %
120 E $ < < R
140 Mixed or inter-bedded
? é 2 > sand, silt, and clay
- i § 4 ?
180
Primarily sand or sand
and gravel
200
I S K 5 )E Clay, silt, and silty sand
- é K % ( f
- % / j % 2
- g > % i E
280
Mixed or inter-bedded
sand, silt, and clay
300
& g i Primarily sand or sand
320 } é (« and gravel
- i ( P j
360 Mixed or inter-bedded
sand, silt, and clay
Primarily sand or sand
380 and gravel
Mixed or inter-bedded
sand, silt, and clay
400
Primarily sand or sand
and gravel
- \ > 5 J
440 " "
? > \3 Q Clay, silt, and silty sand
460
Primarily sand or sand
and gravel
480
Mixed or inter-bedded
sand, silt, and clay
- ( Q i 2 X
520 Clay, silt, and silty sand
Mixed or inter-bedded
sand, silt, and clay
540
g $ % < < Clay, silt, and silty sand
560
Mixed or inter-bedded
sand, silt, and clay
580 )7/) 2
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Piezometric Head for Multiple Depth Monitoring Well
Wolf Valley Well (85/2W-20J1-2)

March 1990 through December 2012

Well 2031 Well 2032
Depth Elevation Depth Elevation
Date (feet) | (feet, MSL) Date (feet) | (feet, MSL)
Mar 5 1990 73.70 1002.53 Mar 5 1990 62.47 1013.76
Mar 15 1990 73.93 1002.30 Mar 15 1990 62.41 1013.82
May 3 1990 May 3 1990 62.21 1014.02
May 18 1990 72.93 1003.30
Jul 31990 72.52 1003.71 Jul 31990 61.88 1014.35
Aug 2 1990 72.44 1003.79 Aug 2 1990 61.80 1014.43
Aug 15 1990 72.28 1003.95 Aug 15 1990 61.65 1014.58
Oct 31 1990 72.03 1004.20 Oct 31 1990 61.32 1014.91
Nov 14 1990 71.86 1004.37 Nov 14 1990 61.23 1015.00
Nov 29 1990 71.84 1004.39 Nov 29 1990 61.20 1015.03
Dec 10 1990 71.69 1004.54 Dec 10 1990 61.13 1015.10
Dec 19 1990 Dec 19 1990 61.12 1015.11
Jan 18 1991 71.48 1004.75 Jan 18 1991 61.06 1015.17
Jan 22 1991 71.43 1004.80 Jan 22 1991 61.05 1015.18
Jan 24 1991 Jan 24 1991 61.09 1015.14
Feb 6 1991 71.43 1004.80 Feb 6 1991 61.03 1015.20
Feb 22 1991 71.47 1004.76 Feb 22 1991 61.05 1015.18
Mar 6 1991 70.81 1005.42 Mar 6 1991 61.03 1015.20
Apr 12 1991 69.62 1006.61 Apr 12 1991 60.64 1015.59
Apr 26 1991 Apr 26 1991 60.50 1015.73
May 24 1991 69.40 1006.83 May 24 1991 60.43 1015.80
May 30 1991 69.43 1006.80 May 30 1991 60.38 1015.85
Jun 13 1991 69.62 1006.61 Jun 13 1991 60.40 1015.83
Jul 31 1991 69.76 1006.47 Jul 31 1991 60.35 1015.88
Aug 20 1991 69.76 1006.47 Aug 20 1991 60.29 1015.94
Nov 8 1991 70.15 1006.08 Nov 8 1991 60.49 1015.74
Nov 26 1991 70.17 1006.06 Nov 26 1991 60.57 1015.66
Dec 12 1991 70.28 1005.95 Dec 12 1991 60.67 1015.56
Jan 10 1992 70.03 1006.20 Jan 10 1992 60.68 1015.55
Jan 27 1992 70.01 1006.22 Jan 27 1992 60.74 1015.49
Feb 7 1992 69.81 1006.42 Feb 7 1992 60.73 1015.50
Feb 23 1992 Feb 23 1992 60.65 1015.58
Feb 28 1992 68.56 1007.67 Feb 28 1992
Mar 13 1992 69.30 1006.93 Mar 13 1992 60.61 1015.62
Apr 10 1992 68.90 1007.33 Apr 10 1992 60.47 1015.76
May 1 1992 68.87 1007.36 May 1 1992 60.39 1015.84
May 28 1992 68.84 1007.39 May 28 1992 60.33 1015.90
Jun 19 1992 69.05 1007.18 Jun 19 1992 60.33 1015.90
Jul 15 1992 69.44 1006.79 Jul 15 1992 60.42 1015.81
Jul 23 1992 69.41 1006.82 Jul 23 1992 60.46 1015.77
Sep 11992 69.77 1006.46 Sep 11992 60.61 1015.62
Sep 17 1992 69.86 1006.37 Sep 17 1992 60.67 1015.56
Oct 15 1992 70.26 1005.97 Oct 15 1992 60.93 1015.30
Nov 17 1992 70.08 1006.15 Nov 17 1992 60.85 1015.38
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Piezometric Head for Multiple Depth Monitoring Well
Wolf Valley Well (85/2W-20J1-2)

March 1990 through December 2012

Well 2031 Well 2032
Depth Elevation Depth Elevation
Date (feet) | (feet, MSL) Date (feet) | (feet, MSL)
Dec 30 1992 69.85 1006.38 Dec 30 1992 60.95 1015.28
Mar 16 1993 63.73 1012.50 Mar 16 1993 58.84 1017.39
Mar 22 1993 63.61 1012.62 Mar 22 1993 58.58 1017.65
Apr 13 1993 63.65 1012.58 Apr 13 1993 57.55 1018.68
Apr 22 1993 63.74 1012.49 Apr 22 1993 57.15 1019.08
Jul 11994 62.34 1013.89 Jul 11994
Jul 28 1994 62.55 1013.68 Jul 28 1994
Aug 17 1994 65.62 1010.61 Aug 17 1994
Sep 11994 66.45 1009.78 Sep 11994
Oct 3 1994 65.90 1010.33 Oct 31994
Nov 1 1994 66.99 1009.24 Nov 1 1994
Dec 6 1994 63.50 1012.73 Dec 6 1994
Jan 4 1995 64.40 1011.83 Jan 4 1995
Feb 7 1995 64.18 1012.05 Feb 7 1995
Jul 21 1995 72.10 1004.13 Jul 21 1995
Aug 11 1995 73.65 1002.58 Aug 11 1995
Sep 5 1995 73.00 1003.23 Sep 5 1995
Oct 3 1995 72.00 1004.23 Oct 3 1995
Nov 3 1995 74.02 1002.21 Nov 3 1995
Dec 4 1995 67.87 1008.36 Dec 4 1995
Jan 3 1996 69.95 1006.28 Jan 3 1996
Feb 8 1996 67.85 1008.38 Feb 8 1996
Mar 18 1996 66.94 1009.29 Mar 18 1996
Apr 15 1996 72.15 1004.08 Apr 15 1996
May 1 1996 73.02 1003.21 May 1 1996
Jun 3 1996 74.82 1001.41 Jun 3 1996
Jul 10 1996 68.73 1007.50 Jul 10 1996
Aug 2 1996 71.06 1005.17 Aug 2 1996
Sep 3 1996 76.29 999.94 Sep 3 1996
Oct 18 1996 70.85 1005.38 Oct 18 1996 48.14 1028.09
Nov 4 1996 71.23 1005.00 Nov 4 1996 48.35 1027.88
Dec 3 1996 75.12 1001.11 Dec 3 1996 48.21 1028.02
Jan 24 1997 69.65 1006.58 Jan 24 1997 48.72 1027.51
Feb 19 1997 75.90 1000.33 Feb 19 1997 48.63 1027.60
Mar 13 1997 81.92 994.31 Mar 13 1997 48.99 1027.24
Apr 9 1997 83.98 992.25 Apr 9 1997 49.62 1026.61
May 5 1997 87.42 988.81 May 5 1997 50.33 1025.90
Jun 2 1997 81.72 994.51 Jun 2 1997 51.06 1025.17
Jul 21 1997 86.62 989.61 Jul 21 1997 51.95 1024.28
Aug 15 1997 91.15 985.08 Aug 15 1997 52.58 1023.65
Sep 9 1997 87.44 988.79 Sep 9 1997 52.67 1023.56
Oct 16 1997 84.70 991.53 Oct 16 1997 53.58 1022.65
Nov 7 1997 91.69 984.54 Nov 7 1997 53.87 1022.36
Dec 12 1997 86.83 989.40 Dec 12 1997 54.82 1021.41

C-2 Page 8



Piezometric Head for Multiple Depth Monitoring Well
Wolf Valley Well (85/2W-20J1-2)

March 1990 through December 2012

Well 2031 Well 2032
Depth Elevation Depth Elevation
Date (feet) | (feet, MSL) Date (feet) | (feet, MSL)

Jan 23 1998 92.59 983.64 Jan 23 1998 55.23 1021.00
Mar 2 1998 86.91 989.32 Mar 2 1998 55.80 1020.43
Apr 8 1998 80.32 995.91 Apr 8 1998 55.09 1021.14
May 1 1998 91.32 984.91 May 1 1998 54.99 1021.24
Jun 2 1998 86.85 989.38 Jun 2 1998 55.38 1020.85
Jul 2 1998 87.34 988.89 Jul 2 1998 55.59 1020.64
Aug 11 1998 95.88 980.35 Aug 11 1998 56.08 1020.15
Sep 10 1998 92.12 984.11 Sep 10 1998 56.83 1019.40
Oct 16 1998 92.14 984.09 Oct 16 1998 57.39 1018.84
Nov 23 1998 100.48 975.75 Nov 23 1998 57.68 1018.55
Dec 7 1998 103.96 972.27 Dec 7 1998 57.95 1018.28
Jan 5 1999 107.46 968.77 Jan 5 1999 58.41 1017.82
Feb 1 1999 111.16 965.07 Feb 1 1999 59.07 1017.16
Mar 1 1999 102.08 974.15 Mar 1 1999 59.73 1016.50
Apr 8 1999 111.12 965.11 Apr 8 1999 60.67 1015.56

May 3 1999 119.83 956.40 May 3 1999
Jun 10 1999 106.93 969.30 Jun 10 1999 62.43 1013.80
Jul 1 1999 111.31 964.92 Jul 11999 62.71 1013.52
Aug 3 1999 113.81 962.42 Aug 3 1999 63.75 1012.48
Sep 8 1999 113.84 962.39 Sep 8 1999 65.02 1011.21
Oct 15 1999 119.21 957.02 Oct 15 1999 65.73 1010.50
Nov 12 1999 116.71 959.52 Nov 12 1999 66.63 1009.60
Dec 14 1999 108.04 968.19 Dec 14 1999 66.94 1009.29
Jan 6 2000 109.89 966.34 Jan 6 2000 67.48 1008.75
Feb 9 2000 132.67 943.56 Feb 9 2000 67.99 1008.24
Mar 13 2000 121.62 954.61 Mar 13 2000 68.27 1007.96
Apr 3 2000 129.77 946.46 Apr 3 2000 68.94 1007.29
May 9 2000 143.04 933.19 May 9 2000 69.66 1006.57
Jun 5 2000 150.23 926.00 Jun 5 2000 70.35 1005.88
Jul 6 2000 134.48 941.75 Jul 6 2000 71.36 1004.87
Aug 1 2000 135.96 940.27 Aug 1 2000 71.74 1004.49
Sep 6 2000 135.44 940.79 Sep 6 2000 72.77 1003.46
Oct 4 2000 134.43 941.80 Oct 4 2000 72.36 1003.87
Nov 7 2000 153.91 922.32 Nov 7 2000 73.74 1002.49
Dec 6 2000 146.64 929.59 Dec 6 2000 74.68 1001.55
Jan 4 2001 143.95 932.28 Jan 4 2001 75.26 1000.97
Feb 1 2001 132.28 943.95 Feb 1 2001 75.66 1000.57
Mar 13 2001 124.13 952.10 Mar 13 2001 75.94 1000.29
Apr 6 2001 129.01 947.22 Apr 6 2001 76.32 999.91
May 4 2001 130.43 945.80 May 4 2001 76.64 999.59
Jun 7 2001 135.71 940.52 Jun 7 2001 76.81 999.42
Jul 3 2001 137.36 938.87 Jul 3 2001 77.23 999.00
Aug 2 2001 140.92 935.31 Aug 2 2001 77.96 998.27
Sep 6 2001 158.00 918.23 Sep 6 2001 78.55 997.68

C-2 Page 9



Piezometric Head for Multiple Depth Monitoring Well
Wolf Valley Well (85/2W-20J1-2)

March 1990 through December 2012

Well 2031 Well 2032

Depth Elevation Depth Elevation

Date (feet) | (feet, MSL) Date (feet) | (feet, MSL)
Oct 3 2001 152.81 923.42 Oct 3 2001 78.94 997.29
Nov 1 2001 151.35 924.88 Nov 1 2001 79.48 996.75
Dec 5 2001 143.25 932.98 Dec 5 2001 80.14 996.09
Jan 4 2002 143.98 932.25 Jan 4 2002 80.69 995.54
Feb 13 2002 150.03 926.20 Feb 13 2002 81.22 995.01
Mar 5 2002 147.77 928.46 Mar 5 2002 81.47 994.76
Apr 2 2002 152.97 923.26 Apr 2 2002 82.04 994.19
May 1 2002 150.81 925.42 May 1 2002 82.23 994.00
Jun 3 2002 155.46 920.77 Jun 3 2002 82.63 993.60
Jul 2 2002 158.38 917.85 Jul 2 2002 83.15 993.08
Aug 1 2002 162.28 913.95 Aug 1 2002 83.44 992.79
Sep 3 2002 159.45 916.78 Sep 3 2002 83.88 992.35
Oct 3 2002 160.66 915.57 Oct 3 2002 84.35 991.88
Nov 1 2002 162.89 913.34 Nov 1 2002 84.83 991.40
Dec 2 2002 156.42 919.81 Dec 2 2002 85.20 991.03
Jan 10 2003 155.53 920.70 Jan 10 2003 85.75 990.48
Feb 4 2003 164.96 911.27 Feb 4 2003 86.02 990.21
Mar 3 2003 155.96 920.27 Mar 3 2003 86.33 989.90
Apr 2 2003 159.33 916.90 Apr 2 2003 86.72 989.51
May 1 2003 158.53 917.70 May 1 2003 86.98 989.25
Jun 2 2003 149.29 926.94 Jun 2 2003 87.22 989.01
Jul 7 2003 143.93 932.30 Jul 7 2003 87.60 988.63
Aug 1 2003 141.10 935.13 Aug 1 2003 87.79 988.44
Sep 2 2003 136.78 939.45 Sep 2 2003 88.02 988.21
Oct 3 2003 134.60 941.63 Oct 3 2003 88.15 988.08
Nov 3 2003 133.73 942.50 Nov 3 2003 88.33 987.90
Dec 5 2003 139.10 937.13 Dec 5 2003 88.40 987.83
Jan 15 2004 129.79 946.44 Jan 15 2004 88.51 987.72
Feb 12 2004 125.73 950.50 Feb 12 2004 88.70 987.53
Mar 8 2004 123.92 952.31 Mar 8 2004 88.62 987.61
Apr 13 2004 123.18 953.05 Apr 13 2004 88.61 987.62
May 10 2004 141.40 934.83 May 10 2004 88.82 987.41
Jun 1 2004 150.23 926.00 Jun 1 2004 88.68 987.55
Jul 1 2004 149.29 926.94 Jul 1 2004 88.93 987.30
Aug 2 2004 158.11 918.12 Aug 2 2004 89.15 987.08
Sep 1 2004 165.49 910.74 Sep 1 2004 89.40 986.83
Oct 1 2004 166.51 909.72 Oct 1 2004 89.69 986.54
Nov 3 2004 161.96 914.27 Nov 3 2004 89.87 986.36
Dec 8 2004 156.68 919.55 Dec 8 2004 90.29 985.94
Jan 4 2005 152.09 924.14 Jan 4 2005 90.31 985.92
Feb 4 2005 147.52 928.71 Feb 4 2005 90.28 985.95
Mar 2 2005 137.32 938.91 Mar 2 2005 90.02 986.21
Apr 8 2005 143.64 932.59 Apr 8 2005 89.22 987.01
May 9 2005 145.00 931.23 May 9 2005 88.24 987.99
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Piezometric Head for Multiple Depth Monitoring Well
Wolf Valley Well (85/2W-20J1-2)

March 1990 through December 2012

Well 2031 Well 2032
Depth Elevation Depth Elevation
Date (feet) | (feet, MSL) Date (feet) | (feet, MSL)
Jun 9 2005 168.88 907.35 Jun 9 2005 87.40 988.83
Jul 11 2005 161.44 914.79 Jul 11 2005 86.73 989.50
Aug 2 2005 161.15 915.08 Aug 2 2005 86.31 989.92
Sep 2 2005 144.41 931.82 Sep 2 2005 85.83 990.40
Oct 7 2005 145.01 931.22 Oct 7 2005 85.22 991.01
Nov 4 2005 140.62 935.61 Nov 4 2005 84.82 991.41
Dec 9 2005 132.75 943.48 Dec 9 2005 84.31 991.92
Jan 11 2006 128.07 948.16 Jan 11 2006 83.96 992.27
Feb 10 2006 141.72 934.51 Feb 10 2006 83.74 992.49
Mar 7 2006 129.78 946.45 Mar 7 2006 83.45 992.78
Apr 7 2006 123.89 952.34 Apr 7 2006 83.21 993.02
May 5 2006 133.10 943.13 May 5 2006 82.92 993.31
Jun 1 2006 126.68 949.55 Jun 1 2006 82.56 993.67
Jul 6 2006 142.38 933.85 Jul 6 2006 82.18 994.05
Aug 3 2006 145.94 930.29 Aug 3 2006 82.01 994.22
Sep 7 2006 156.98 919.25 Sep 7 2006 81.75 994.48
Sep 26 2006 157.61 918.62 Sep 26 2006
Oct 13 2006 157.53 918.70 Oct 13 2006 81.70 994.53
Nov 7 2006 158.94 917.29 Nov 7 2006 81.71 994.52
Nov 17 2006 160.83 915.40 Nov 17 2006
Dec 7 2006 178.24 897.99 Dec 7 2006 81.81 994.42
Dec 21 2006 161.13 915.10 Dec 21 2006
Jan 3 2007 158.33 917.90 Jan 3 2007 81.96 994.27
Feb 2 2007 167.16 909.07 Feb 2 2007 82.13 994.10
Mar 7 2007 159.04 917.19 Mar 7 2007 82.21 994.02
Apr 5 2007 170.12 906.11 Apr 5 2007 82.21 994.02
Apr 5 2007 169.77 906.46 Apr 5 2007
Apr 6 2007 167.92 908.31 Apr 6 2007
Apr 9 2007 167.88 908.35 Apr 9 2007
May 1 2007 171.87 904.36 May 1 2007 82.20 994.03
Jun 1 2007 156.08 920.15 Jun 1 2007 82.21 994.02
Jul 10 2007 164.26 911.97 Jul 10 2007
Jul 11 2007 Jul 11 2007 82.19 994.04
Aug 6 2007 168.06 908.17 Aug 6 2007 82.12 994.11
Sep 14 2007 174.97 901.26 Sep 14 2007 82.37 993.86
Oct 3 2007 173.28 902.95 Oct 3 2007 82.36 993.87
Nov 7 2007 180.53 895.70 Nov 7 2007 82.63 993.60
Dec 4 2007 179.45 896.78 Dec 4 2007 82.67 993.56
Jan 15 2008 163.43 912.80 Jan 15 2008 82.97 993.26
Feb 21 2008 164.67 911.56 Feb 21 2008
Mar 12 2008 169.01 907.22 Mar 12 2008 83.08 993.15
Apr 9 2008 167.88 908.35 Apr 9 2008
Apr 18 2008 178.07 898.16 Apr 18 2008 83.16 993.07
May 1 2008 177.39 898.84 May 1 2008 83.22 993.01
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Piezometric Head for Multiple Depth Monitoring Well
Wolf Valley Well (85/2W-20J1-2)

March 1990 through December 2012

Well 2031 Well 2032
Depth Elevation Depth Elevation
Date (feet) | (feet, MSL) Date (feet) | (feet, MSL)
May 6 2008 169.97 906.26 May 6 2008
May 28 2008 175.04 901.19 May 28 2008
May 30 2008 174.62 901.61 May 30 2008
Jun 2 2008 165.15 911.08 Jun 2 2008
Jun 3 2008 173.91 902.32 Jun 3 2008 83.14 993.09
Jun 12 2008 174.22 902.01 Jun 12 2008
Jul 2 2008 166.87 909.36 Jul 2 2008 83.29 992.94
Jul 30 2008 168.32 907.91 Jul 30 2008 83.37 992.86
Aug 8 2008 171.04 905.19 Aug 8 2008
Sep 4 2008 171.07 905.16 Sep 4 2008 83.43 992.80
Oct 2 2008 172.10 904.13 Oct 2 2008 83.54 992.69
Nov 4 2008 173.31 902.92 Nov 4 2008 83.69 992.54
Dec 3 2008 169.48 906.75 Dec 3 2008 83.80 992.43
Jan 6 2009 159.51 916.72 Jan 6 2009 83.94 992.29
Jan 29 2009 157.55 918.68 Jan 29 2009 83.97 992.26
Mar 4 2009 157.14 919.09 Mar 4 2009 84.12 992.11
Apr 2 2009 165.09 911.14 Apr 2 2009 84.08 992.15
May 6 2009 169.97 906.26 May 6 2009 84.10 992.13
Jun 2 2009 165.15 911.08 Jun 2 2009 84.10 992.13
Jun 24 2009 177.81 898.42 Jun 24 2009 84.44 991.79
Aug 4 2009 167.70 908.53 Aug 4 2009 84.61 991.62
Aug 4 2009 167.36 908.87 Aug 4 2009
Aug 27 2009 165.44 910.79 Aug 27 2009 84.65 991.58
Oct 2 2009 158.97 917.26 Oct 2 2009 84.82 991.41
Nov 3 2009 152.46 923.77 Nov 3 2009 84.76 991.47
Nov 30 2009 148.13 928.10 Nov 30 2009
Jan 5 2010 141.72 934.51 Jan 5 2010 84.66 991.57
Feb 4 2010 135.75 940.48 Feb 4 2010 84.56 991.67
Mar 2 2010 129.56 946.67 Mar 2 2010 84.19 992.04
Mar 31 2010 135.54 940.69 Mar 31 2010 83.83 992.40
May 5 2010 135.05 941.18 May 5 2010 83.51 992.72
Jun 2 2010 136.83 939.40 Jun 2 2010 83.25 992.98
Jun 30 2010 136.29 939.94 Jun 30 2010 83.00 993.23
Jul 28 2010 138.64 937.59 Jul 28 2010 82.96 993.27
Aug 23 2010 138.86 937.37 Aug 23 2010 82.81 993.42
Sep 30 2010 141.18 935.05 Sep 30 2010 82.69 993.54
Oct 31 2010 131.83 944.40 Oct 31 2010 82.59 993.64
Nov 30 2010 128.89 947.34 Nov 30 2010 82.51 993.72
Dec 31 2010 122.00 954.23 Dec 31 2010 82.40 993.83
Jan 31 2011 122.34 953.89 Jan 31 2011 81.96 994.27
Feb 28 2011 115.97 960.26 Feb 28 2011 81.59 994.64
Mar 31 2011 111.73 964.50 Mar 31 2011 80.81 995.42
Apr 30 2011 114.10 962.13 Apr 30 2011 80.14 996.09
May 31 2011 108.96 967.27 May 31 2011 79.43 996.80
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Piezometric Head for Multiple Depth Monitoring Well
Wolf Valley Well (85/2W-20J1-2)

March 1990 through December 2012

Well 20J1 Well 20J2
Depth Elevation Depth Elevation
Date (feet) | (feet, MSL) Date (feet) | (feet, MSL)
Jun 30 2011 115.91 960.32 Jun 30 2011 78.67 997.56
Jul 31 2011 126.74 949.49 Jul 31 2011 78.31 997.92
Aug 31 2011 121.32 954.91 Aug 31 2011 78.02 998.21
Sep 30 2011 112.47 963.76 Sep 30 2011 77.45 998.78
Oct 28 2011 106.64 969.59 Oct 28 2011 76.89 999.34
Nov 30 2011 99.89 976.34 Nov 30 2011 75.83 1000.40
Dec 31 2011 95.89 980.34 Dec 31 2011 75.06 1001.17
Jan 31 2012 100.27 975.96 Jan 31 2012 74.45 1001.78
Feb 29 2012 102.56 973.67 Feb 29 2012 74.12 1002.11
Mar 31 2012 95.82 980.41 Mar 31 2012 73.43 1002.80
Apr 30 2012 94.62 981.61 Apr 30 2012 72.93 1003.30
May 31 2012 97.42 978.81 May 31 2012 72.19 1004.04
Jun 30 2012 95.64 980.59 Jun 30 2012 71.72 1004.51
Jul 31 2012 100.16 976.07 Jul 31 2012 71.40 1004.83
Aug 31 2012 100.80 975.43 Aug 31 2012 71.21 1005.02
Sep 30 2012 101.82 974.41 Sep 30 2012 71.09 1005.14
Oct 28 2012 101.44 974.79 Oct 28 2012 70.97 1005.26
Nov 30 2012 93.16 983.07 Nov 30 2012 70.50 1005.73
Dec 31 2012 94.90 981.33 Dec 31 2012 70.45 1005.78
Notes:

(1) Data reported as 12:00 PM reading for period March 1990 through September 2010.

(2) Data reported as daily median value for period October 2010 to present.

Source: USGS California Water Science Center.
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APPENDIX D-1

WATER QUALITY DATA FOR IMPORTED WATER
DELIVERED TO RCWD UPPER VDC RECHARGE BASINS
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cbinder
Typewritten Text
       Tri-Linear Diagram
VDC Recharge and Vail Lake

cbinder
Typewritten Text
Source:  USGS California Water Science Center.
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       Tri-Linear Diagram
VDC Recharge and Vail Lake
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Source:  USGS California Water Science Center.
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Stable Isotope Diagram
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Source:  USGS California Water Science Center.
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