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RWQCB Order R9-2010-0016 (Order) does not specifically address the quantities of
water that may be lost from baseflows due to the impact of implementing on-site retention and
infiltration of rainfall. However, by specifying the 85th percentile, 24-hour rainfall event as the
standard for on-site retention (p. 33), the Order assures that significant amounts of rainfall may
be captured. The impact to baseflows will depend on how widely LID retrofits are implemented,
and on the size of the projects' drainage areas. The example below illustrates how streamflow
may be affected in the Murrieta Creek sub-watershed of the Santa Margarita River watershed.

At the Wildomar rainfall station, located in Riverside County near the western boundary
of fhe Murrieta Creek sub-watershed, the gs™ percentile, 24-hour rainfall amount is about 0.8
inch. This station averages rainfall of about 14.0 inches per year. Two recent water years (WY)
were reviewed in order to roughly estimate the amount of rainfall that would be captured by on-
site LID detention designed for the 85" percentile rainfall. At the Wildomar station, WY 2003
was an above-average year, with 18.3 inches of rain. WY 2006 was a below-average year, with
7.4 inches of rain. In WY 2003 and 2006, the total measured streamflow at the Murrieta Creek
streamflow gaging station (USGS 11043000, Murrieta Creek at Temecula) was 14,831 acre-feet
and 5,523 acre-feet, respectively. |

The impact to streamflow from the Order will depend upon the total drainage area of
existing development that is retrofitted with on-site LID stormwater capture. The total area and
types of developments are not known, but an example is provided here to illustrate potential
impacts to streamflow in the Murrieta Creek drainage.

The net loss of streamflow due to LID retrofit projects depends on the proportion of

rainfall that is lost on-site to groundwater infiltration and evapotranspiration compared to how
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much rainfall became surface water runoff to streams. This percentage, known as the runoff
coefficient, depends on the soil type, land cover, slope, and antecedent conditions of a particular
site. Each area that undergoes a LID retrofit will have a runoff coefficient associated with it that -
is determined by its site-specific conditions. The impact associated with retrofitting a 1,000-acre
commercial area in the Murrieta Creek sub-watershed with LID is discussed as an example.
Rainfall amounts from WY 2003 are used in this example.

A typical estimate of the runoff coefficient' for a commercial site is 0.5, meaning 50% of
rainfall will infiltrate or evaporate, and 50% will run off as surface water (Caltrans, 2008). Prior
to LID retrofit, the quantity of surface water runoff from. this area in WY 2003 was 760 acre-feet
(50% of the 18.3 inches, applied to 1,000 acres). With LID in place, the first 0.8 inches of
rainfall from each event is assumed to be captured and infiltrated on-site. The remainder of the
rainfall is assumed to infiltrate and run off following the same runoff coefficient of 0.5. In WY
2003, about 6.5 inches of rainfall would be captured and infiltrated by LID measures; of the
remaining 11.8 inches of rainfall, 5.9 would also infiltrate, and 5.9 inches would become surface
runoff. This equates to an annual surface water runoff volume of 490 acre-feet. The result of
LID is a 270 acre-feet net reduction in surface water runoff downstream of the LID site. For
comparison, this amount equates to 2% of the flow at the Murrieta Creek gage for WY2003. The
rainfall, infiltration, and runoff volumes are given in Table 1. Figure 1 also shows the infiltration
and runoff depths before and after implementation of LID measures.

[f the same assumptions are applied to the 1,000-acre commercial area using WY 2006
rainfall, 5.8 inches of the total 7.4 inches of rainfall would be captured by LID measures.
However, in this case, the runoff coefficient is assumed to be 0.25, in order to account for the dry
conditions. Dry antecedent conditions mean a higher percentage of rainfall would infiltrate.

The pre-LID runoff quantity is 155 acre-feet, while the post-LID runoff quantity is 33 AF,
resulting in a net reduction of 120 acre-feet of surface water flows immediately downstream of
the site. Compared to the total flow at the Murrieta stream gage, the additional water infiltrated
on-site amounts to 2% of the total flow at the gage for WY 2006. The rainfall, infiltration, and

runoff volumes are given in Table 1. Figure 2 also shows the infiltration and runoff depths

' The runoff coefficient is a simplified concept intended to be used with the rational method, generally used to
calculate single-event storm runoff. The coefficient is used here in lieu of a more sophisticated daily model, which
would account for antecedent moisture conditions. However, for this general, order-of-magnitude-level analysis, the
runoff coefficient provides a simple estimate of annual runoff volumes.
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before and after implementation of LID measures. The net reduction in surface water flows could
be higher if larger areas of existing development are retrofitted with LID or if the sites have
higher runoff coefficients.

The policy of promoting on-site infiltration in the upper Santa Margarita River watershed
will reduce surface water flows to Camp Pendleton. In the 1950s and 1960s, groundwater
pumping in the upper Santa Margarita basin led to a disconnection between the upper basin and
the lower basin (the limit between the two is the Temecula Gorge). This is demonstrated by
Figure 3, which shows the decline in baseflows in the River at the Gorge. Because of this
disconnection, increasing infiltration in the upper groundwater basin will increase groundwater
storage in the upper basin, but none of this water will be conveyed to the lower watershed.
Instead, additional water infiltrated on-site by the proposed Order will be retained for use by
groundwater pumpers upstream of Camp Pendleton. The Base’s ability to exercise its water
right to use water from the Santa Margarita River will likely be impacted from diminished

surface water flows resulting from the proposed Order.

Reference
California Department of Transportation (Caltrans) Highway Design Manual. 2008. Chapter 810
Hydrology. Updated July 1, 2008. Sacramento, CA.
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TABLE 1. SUMMARY OF INFILTRATION AND RUNOFF FOR 1,000-ACRE COMMERCIAL AREA,
BEFORE AND AFTER IMPLEMENTATION OF LID

(1] 2] 3] [4] 5] (6] [71 (8]

Water Total Runoff Pre-LID Runoff Rainfall Additional Post-LID Runoff Net

Year  Rainfallat  Coef- Depth Infil- Change in
Wildomar ficient Depth Volume Captured tration Depth Volume  Surface
by LID Runoff
(inches) (--) (im) (AF) (in) (in) (in) (AF) (AF)
2003 18.3 0.50 9.1 760 6.5 59 5.9 490 -270
2006 7.4 0.25° 3.7 155 5.8 1.2 0.4 35 -120

Column Descriptions:

[1] Water year: October 1 through September 30, 2010

[2] From daily data obtained from the Riverside County Flood Control and Water Conservation District; average annual
amount is 14.0 inches.

[3] Estimated proportion of rainfall that becomes surface runoff; Range of values from Caltrans (2008) is 0.50 to 0.70 for a
“neighborhood business district”; 0.50 was used for normal to wet hydrology but was reduced as described in note “a”
for dry conditions.

[4] Total runoff from developed site, prior to LID retrofit, equal to the runoff coefficient in [3] multiplied by [2]; converted
to a volume by multiplying by (1 /12 in) and multiplying by the area of the site, 1,000 acres.

[5] Rainfall depth captured by LID measures, assuming design volume equal to the 85" percentile, 24-hour rainfall, which is
0.8 inches for Wildomar. Capture rainfall was determined by examining the daily rainfall record for the water year and
assuming the first 0.8 inches of each event is captured on-site. Converted from depth to volume by multiplying by (1
ft/12 in) and multiplying by the area of the site, 1,000 acres.

[6] Quantity of rainfall, after LID capture, which is infiltrated: ( [2] —[5])* [3]

[7] Surface water runoff from the developed side, with LID implementation, equal to [2] — [S] - [6]. Converted from depth
to volume by multiplying by (1 ft/12 in) and multiplying by the area of the site, 1,000 acres.

[8] Net change in surface runoff volume from the site: [4] —[7]

Note:
a. For WY 2006, the textbook value of 0.50 for a commercial site was reduced to 0.25 to account for antecedent conditions

during the below-normal rainfall conditions of that water year. The rational method runoff coefficient does not account for
antecedent soil conditions.
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FIGURE 1. INFILTRATION AND RUNOFF DEPTHS FOR 1,000-ACRE LIGHT COMMERCIAL AREA
FOR WY 2003

Example Infiltration and Runoff Depths for a 1,000-acre Commercial Area
Retrofitted with LID
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FIGURE 2. INFILTRATION AND RUNOFF DEPTHS FOR 1,000-ACRE COMMERCIAL AREA FOR WY

2006
Example Infiltration and Runoff Depths for a 1,000-acre Commercial Area
Retrofitted with LID
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FIGURE 3. NON-AUGMENTED FLOW AT THE SANTA MARGARITA RIVER GORGE

Santa Margarita River near Temecula (Gorge)
Gaged Flows Less Historical Augmentation
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ALTERNATIVES BELOW ARE BASED ON THE LANGUAGE IN THE TENTATIVE ORDER

Preferred Language

(c) LID BMPs sizing criteria:

@

(ii)

LID BMPs must be sized and designed to ensure onsite retention without runoff
of the volume of runoff produced from a 24-hour 85" percentile storm event*
(“design capture volume”);

If onsite infiltration LID BMPs are technically infeasible per section F.1.d.(7)(b),
other LID BMPs may treat any volume that is not retained onsite provided that
the other LID BMPs are sized to hold the design storm volume that is not
infiltrated. The LID BMPs must be designed for an appropriate surface loading
rate to prevent erosion, scour and channeling within the BMP.

Alternate Language #1

From section F.1.d.

(d) LID BMPs sizing criteria:

@)

(i)

LID BMPs must be sized and designed to ensure onS|te retention without runoff
of the volume of runoff produced from a 24-hour 85" percentile storm event?
(“design capture volume”)_that is in excess of the runoff from the pre-
development site;

If onsite infiltration-retention LID BMPs are technically infeasible per section
F.1.d.(7)(b), other LID BMPs may treat any volume that is not retained onsite.
Due to the flow through design of non-retention LID BMPs, the total volume of
the BMP, including pore spaces and pre-filter detention volume, must be sized to
hold at least 0.75 times the portion of the design capture volume that is not
retained onsite by LID retention BMPs. -previded-that-the-other LID-BMPs-are
sized-to-hold-the-design-storm-volume-that-is-notinfiltrated. The LID BMPs must

be designed for an appropriate surface loading rate to prevent erosion, scour and
channeling within the BMP.




Alternate Language #2

From section F.1.d.

(c) LID BMPs sizing criteria:

(i)

(ii)

LID BMPs must be sized and designed to ensure onsite retention without runoff,
of the volume of runoff produced from a 24-hour 85" percentile storm event®
(“design capture volume™);

If onsite infiltration-retention LID BMPs are technically infeasible per section
F.1.d.(7)(b), other LID BMPs may treat any volume that is not retained onsite.
Due to the flow through design of non-retention LID BMPs, the total volume of
the BMP, including pore spaces and pre-filter detention volume, must be sized to
hold at least 0.75 times the portion of the design capture volume that is not
retained onsite by LID retention BMPs. -provided-that the-other LID-BMPs-are
sized-to-hold-the design-storm-volume-thatis-notinfiltrated. The LID BMPs must

be designed for an appropriate surface loading rate to prevent erosion, scour and
channeling within the BMP.

With concurrent changes to section F.1.d.(7)

(b) For each Priority Development Project participating, the Copermittee must find that it is
technically infeasible to implement LID BMPs that comply with the requirements of
Section F.1.(d)(4). The Copermittee(s) must develop criteria to determine the technical
feasibility of implementing LID BMPs . Each Priority Development Project participating
must demonstrate that LID BMPs were implemented as much as feasible given the site’s
unique conditions. Technical infeasibility may result from conditions including, but not
limited to:

(i)

(i)
(iii)

(iv)

(v)

Locations that cannot meet the infiltration and groundwater protection
requirements in section F.1.c.(6) for large, centralized infiltration BMPs. Where
infiltration is technically infeasible, the project must still examine the feasibility of
other onsite LID BMPs;

Insufficient demand for storm water reuse;

Sites where full retention of the design capture volume would reduce runoff from
the site below the pre-development conditions, or would otherwise conflict with
hydromodification requirements, must still examine the feasibility of retaining that
portion of the design capture volume that is in excess of the runoff from the pre-
development site.

Smart growth and infill or redevelopment locations where the density and/or
nature of the project would create significant difficulty for compliance with the LID
BMP requirements; and

Other site, geologic, soil, or implementation constraints identified in the
Copermittees updated SSMP document.




Alternate Language #3

From section F.1.d.

(c) LID BMPs sizing criteria:

@

(ii)

LID BMPs must be sized and designed to ensure onS|te retention without runoff
of the volume of runoff produced from a 24-hour 85" percentile storm event*
(“design capture volume”);

If onsite infiltration LID BMPs are technically infeasible per section F.1.d.(7)(b),
other LID BMPs may treat any volume that is not retained onsite. Due to the flow
through design of non-retention LID BMPs, the total volume of the BMP,
including pore spaces and pre-filter detention volume, must be sized to hold at
least 0.75 times the portion of the design capture volume that is not retained

onsite by LID retention BMPs. -provided-thatthe-ether LID-BMPs-are sized-to
hold-the-design-storm-volume-thatis-notinfiltrated. The LID BMPs must be

designed for an appropriate surface loading rate to prevent erosion, scour and
channeling within the BMP.

(iii)

[a]

The sizing criteria identified in section F.1.d.(4)(c)(i) above shall remain in effect
until the completion of the special study identified in Attachment E, on the Effects
of LID retention of Downstream Hydrology. At that time the following LID sizing
criteria shall become effective unless the study has determined that the following
criteria would be detrimental to downstream beneficial uses:

LID BMPs must be sized and designed to ensure onsite retention without runoff,
of the volume of runoff produced from a 24-hour 85th percentile storm event.

With concurrent addition to Attachment E, Section II.E. (in place of one of the other special studies)

Effects of LID Retention of Downstream Hydrology:

The Copermittees must conduct a study to assess if there will be any downstream

hydrologic effects resulting from the full retention of the 24-hour 85" percentile storm runoff,

that may neqgatively affect beneficial uses. The analysis should assess the potential effects

on both habitat and municipal uses, and must be complete by XXXX. The Copermittees

must implement the special study unless otherwise authorized in writing by the San Diego

Water Board.
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COOPERATIVE WATER RESOURCE
MANAGEMENT AGREEMENT

1. ose. This Cooperative Water Resources Management Agreement
(“Agreement”) is between the United States, on behalf of Camp Pendleton (sometimes
“Camp Pendleton™), and the Rancho California Water District, (“District”), and is
effective upon approval of the Court. Certain terms used in this Agreement are defined
in Exhibit “A” hereto, including a map of the Santa Margarita River watershed. Atthe

present time, two Judgments affect the rights of the parties with respect to water

~ supplies from the Santa Margarita River watershed. The first is a Stipulated Judgment

in the case of Rancho Santa Margarita v. Vail, San Diego Superior Court Action No.

42850 (1940 Judgment”). The second is the Judgment in the case of United States v.

Fallbrook Public Utility District, Civ. No. 1247, S.D. Cal. (“Fallbrook Case™).

However, these Judgments do not fully meet the needs of the parties for effective water
management under present conditions. The meanings of certain provisions of the 1940
Judgment are also in dispute. The parties, theréfore, propose to manage these water
resources in a practical way that will meet their needs, consistent with the essential
rights and obligations of the two Judgments, while avoiding potential conflicts over
disputed provisions.

2. Term. Unless sooner terminated because of an uncured default as set forth
in Section 15 below, this Agreement shall remain in effect for a minimum of 10 years
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from its effective date, and until either party exercises its right to terminate as set forth

in Section 16 below.

3. Incorporation_in Fallbrook Case and Continuing Jurisdiction. The

Agreement will be submitted to the Court for approval and incorporated by stipulation
into the Fallbrook Case, pursuant to the Court's continuing jurisdiction therein, and will
be administered by the Watermaster appointed by the Federal District Court, Southern
District of California, by order dated March 13, 1989, or subsequent order. The Court
shall retain continuing jurisdiction to make such further orders as may be necessary to
interpret or enforce this Agreement, provided that the Court shall not have the power
to modify the terms of this Agreement or the 1940 Judgment. If either party believes
there is a substantial change of circumstances, the parties shall attempt to reach
agreement as may be appropriate in light of the changed circumstances, or shall engage
in mediation if agreement 1s not reached.

4. 1940 Judement. The United States is the successor in mterest to the

plaintiff Rancho Santa Margarita in the 1940 Judgment. The Rancho California Water
District is a successor in interest to the defendants in the 1940 Judgment, and has
certain rights and obligations under a 1978 Agreement between KACOR Realty and
Rancho California Water District relative to Vail Lake. Both parties have certainrights
and entitlements under the 1940 Judgment and are obligated to comply therewith.
Without waiving their rights and entitlements under the 1940 Judgment, the parties
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intend to forbear enforcing them for so long as this Agreement is in effect and being
complied with. The parties realize that certain provisions of this Agreement differ from
the 1940 Judgment. For exémple, the measurement of the flows required to be
maintained under this Agreement will be accomplished at USGS Gage ID No.
11044000 on the Santa Margarta River near Temecula (“the Gorge”), and those
guaranteed flows to Camp Pendleton are in terms of usable flows, including habitat
maintenance flows, instead of total flows. Without waiving any of their rights and
entitlements under the 1940 Judgment, the parties agree that, to the extent provisions
of this Agreement are inconsistent with the 1940 Judgment, the provisions of this
Agreement shall control for so long as this Agreement is in effect and being complied
with. The parties agree further that, so long as this Agreement 1s in effect and 1s being
complied with, neither party will undertake any proceeding with respect to the 1940
Judgment against the other, either judicially or administratively. Should either party fail
to comply with this Agreement, or should it expire or be terminated, the parties
preserve their respective rights to enforce the 1940 Judgment against each other, as
each interprets it, and the provisions of this Agreement shall not be used to supply

meaning to the 1940 Judgment.
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5. Guara.ntéed Flows at the Gorge.

(a)  The parties have developed a Groundwater Model, which indicates
that the simulated total natural streamflow at the Gorge over the period 1935-1998
would have averaged 30.35 cfs, without diversions or pumping. For the purpose of
establishing flow requirements, the daily natural streamflow at the Gorge was simulated
using the Hydrologic Simulation Program Fortran (HSPF) model developed by Camp
Pendleton and reviewed by both parties. Both models are more fully described in
Exhibit “B* hereto. Flows at the Gorge, as set forth in the table on page 5, are based
on two-thirds of the median natural flow during very wet, above normal, below normal,
and critically dry conditions. Daily flow values for ver}‘f wet and critically dry
conditions are based on the daily median flows for the periods 1937 to 1946 and 1957
to 1966, respectively. Above normal flows are based on the mean of the median of
very wet flows and the median of all flows for the period 1931-1996. Similarly, below
normal flows are based on the mean of the median of critically dry flows and the
median of all flows for the period 1931-1996. This methodology eliminates the large
storm flows from the calculation of required flows for Camp Pendleton (two-thirds of
natural flow), and results in average annual flows ranging from 3.6 cfs to 15.6 cfs, with
a median flow of 8.8 cfs for the period 1931-1996. The results of the modeling efforts

and the above calculations are shown on the following table:
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Critically Below Above Very

Dry Normal Normal Wet

Flow Flow Flow Flow
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 33 4.9 9.4 12.2
July 3.0 4.3 7.8 9.7
August 3.0 44 7.6 92
September 3.0 4.1 7.4 94
October 3.0 39 7.7 10.1
November 30 4.5 8.8 11.5
December 33 5.3 10.4 13.5

The hydrologic conditions described in the table above are derived from a
hydrologic index combining the October through April natural streamflow at the
Murrieta Creek gage, and the October through April natural streamflow at Vail Lake.
Natural flow at Murrieta Creek is calculated using the rainfall/run—off relationship
between rainfall at Wildomar and the HSPF natural flow at Murrieta Creek. Natural
flow at Vail Lake is calculated using the run-off correlation between Aguanga
streamflow and inflow to Vail Lake during the period water years 1958 to 1996.

On May 1% of each year the October through April rainfall at Wildomar is used

to estimate natural flow at Murrieta, and the October through Apnl measured
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streamflow at Aguanga is used to estimate natural flow at Vail Lake. A simple
computer spreadsheet, maintained and operated by the Technical Advisory Committee
(“TAC”), adjusts for antecedent conditions and calculates the hydrologié index based
on these input parameters. The computer spreadsheet is more fully described in
Exhibit “C” hereto. Once the hydrologic condition is determined, the above table is
'then used to prescribe the flows at the Gorge.

Recognizing the seasonal variations in such flows that naturally occur under
different hydrologic conditions, it is agreed that the District hereby guarantees winter
and rhonthly minimum average flows at the Gorge as hereinafter provided. Full
implementation of such guarantee requires the construction of certain facilities, which
the District agrees to construct as expeditiously as possible. Any make-up obligations
in excess of 3.0 cfs shall commence upon completion of such facilities, but in no event
later than June 1, 2002, unless precluded by law.

(b)  The winter period includes the months of January through April. For the
winter period, minimum daily flow requirements are: 11.5 cfs for very wet and above
normal conditions; 8.0 cfs for below normal conditions; and 4.5 cfs for critically dry
conditions. Notwithstanding the foregoing, in the first winter period following the
effective date of this Agreement, the minimum daily flow requirement is 11.5 ‘cfs,
calculated on a 10 day running average. The District shall provide whatever make-up

water is needed to meet this requirement. On May 1st immediately following the first
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winter period, and on each May l1st thereafter, 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. In providing minimum daily flows of 11.5 cfs during the first winter period,
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 quantity 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. 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 1st accounting of the prior year.

(c)  The non-winter period includes the remaining months of May through
December. Minimum daily flow requirements, calcﬁlated on a 10 day running average,
for the non-winter months are provided by the above table, based upon the particular
hydrologic condition established on May Ist for the prior October-April period,
provided that the 10 day average shall begin on the 11th day of each month. The

District shall provide whatever make-up water is required to meet these monthly

requirements.
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(d) Notwithstanding any provision to the contrary, the District shall not be
required to provide more than the equivalent of 11.5 cfs make-up water for any month.

(¢)  Whenthe District is required under this Section to provide make-up water
in any calendar year in excess of 4000 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. Any deliveries pursuant to Section 17 are
outside of, and in addition to, this subsection. The United States shall have the option
of eliminating the District's credit in this subsection by the United States, or its
designee, paying the District a oas’h amount equal to The Metropolitan Water District
of Southern California's then current price for untreated water.

(f)  Notwithstanding any provision to the contrary, the District guarantees that
flows, based upon a 10 day running average, shall at no time be less than 3.0 cfs, and
this obligation is independent of the construction of any facilities.

(g) © Camp Pendleton, with the cooperation of the District, shall institute a
monitoring program to assess the impacts of the parties’ operations under this
Agreement on the water supply, water quality and riparian habitat within Camp
Pendleton. If adverse impacts are observed or if notice of such impacts is provided to
Camp Pendleton by the Environmental Protection Agency, Fish and Wildlife Service,
or other monitoring agencies, the District will cooperate with Camp Pendleton to assess

operations under this Agreement to determine whether and what changes may be
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needed to remedy such impacts. The District agrees to participate in good faith in
appropriate watershed protection or watershed planning activities aimed at preserving
water quality, enhancing watershed recharge, and encouraging watershed conservation
within the Santa Margarita River watershed.

6. Makeup Water. Compliance with the requirements of Section 5 shall be

based upon actual flow measurements as recorded by the USGS gage at the Gorge.

Any losses of makeup water incurred between the point of discharge by the District and
the Gorge shall be borne by the District, and shall not diminish the United States'
entitlement, as measured at the Gorge. Makeup water which the District may be
required to release at the Gorge in order to comply with the requirements of Section 5
may be supplied at its option from: (1) its wells upstream of the Gorge; (2) flows from
its Live Stream Discharge Project subject to the provisions of the NPDES Permit and
Section 9 below; (3) deliveries from its domestic water system; (4) deliveries of
imported water from The Metropolitan Water District of Southern California; (5) or
Vail Reservoir. With the consent of Camp Pendleton, the District may substitute
treated water by exchange or direct delivery to Camp Pendleton for flow at the Gorge.
Makeup water that the District releases to the stream shall meet all requirements of the
California Water Quality Control Board, San Diego Region, and shall not cause a

violation of any rule, regulation, standard or objective established by federal, state, or
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local enforcement agencies, including but not limited to the federal and state Safe
Drinking Water Acts.
7. Safe Yield Operation.

(a)  The District agrees to manage its pumping of the “natural supply
of groundwater” in the area upstream of the Gorge on a “safe yield” basis. The term
“natural supply of groundwater” as it is used .herein includes all return flows that
recharge the groundwater supply, including return flows from imported and reclaimed
water. “Safe yield” recognizes that groundwater levels will fluctuate duning hydrologic
cycles, and that amounts of pumping may also vary from year to year, but that the
District’s pumping over time will not cause damage to the aquifers. The District's
demands in excess of safe yield will be met from imported or reclaimed water supplies.

(b) In addition to its pumping of the natural supply, the District shall be
entitled to pump such amounts of direct import water recharge and direct reclaimed
water recharge as may have been percolated and stored underground by way of the
VDC operations or other direct recharge facilities.

(c)  Solong as the quantity of groundwater extracted by the District, including
makeup and emergency water provided hereunder, does not exceed safe yield as set
forth above, and subject to Section 19 of this Agreement, there are no restrictions on

the number of wells which the District may operate, where they may be located, the
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aquifers from which they may draw wéter, or the amounts of groundwater which may
be pumped from each well.

(d)  The District, with the cooperation of Camp Pendleton, shall install and
maintain a multi-level monitoring network to obtain additional data which, when
reviewed with the data from the surface monitoring system, may be used to assess safe-
yield operations. The District, in consultation with Camp Pendleton, shall update the
Groundwater Model from time to time but in no event less frequently than every five
years. The Groundwater Model will be updated with current data and such other
improvements as may be appropriate, and shall be utilized to monitor conditions, and
to indicate whether adjustments to the District's pumping are required to operate within
the safe yield of the basin.

8. Vail Dam and Reservoir.

(a)  The District holds Permit 7032 from the State Water Resources
Control Board for the construction and operation of Vail Dam and Reservoir. The
Reservoir will be operated in accordance with such permit, as amended by the District's
current application on file with the Board. The District's operations of the Reservoir
are also constrained by its agreement with KACOR Realty, Inc., dated Apnl 28, 1978,
with respect to recreation levels in the Reservoir. The United States is not a party to
this KACOR agreement and disputes the applicability of the Vail Lake recreational
pool limit to the United States. The District agrees, in accord with the Mahlon Vail
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letter dated October 6, 1947, that its yield from the Reservoir and all losses including
net eyaporation are chargeable agaiﬁst its one-third share under the 1940 Judgment.
Moreover, the District agrees that the pumping of water that has been released from the
Reservoir and has percolated underground downstream shall be a part of, and not an
addition to, the natural supply and safe yield of the basin.

(b)  The United States on behalf of Camp Pendleton only will withdraw
without prejudice the protesf filed with the State Water Resources Control Board to the
District's Permit 7032 change petition, provided that if this Agreement should be
terminated, the United States shall have the right to reinstitute its protest, and any
Permit amendments shall be conditioned upon such right. The United States will also
seek dismissal of the case entitled United States of America v. Rancho California

Water District, Riverside County Superior Court, Case No. EO 14837, Court of

Appeal, Fourth Judicial District, Case No. 229096, each side to bear 1ts own costs and
attorneys fees. Except as allowed under Permit 7032, or any license confirming such
rights, the District agrees that it will not seek rights from the State Water Resources
Control Board, or otherwise, to store natural surface water ﬂowé of the Santa Margarita
River or its tributaries.

(¢) OnDecember2, 1999 Vail Lake USA, LLC, as a claimed successor
to KACOR Realty, Inc. under the April 28, 1978 Agreement with the District, gave
notice to the District alleging that the District had failed to perform its obligations under
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the Agreement; that Vail Lake USA, LLC was exercising its claimed right of reversion;
and that it intended to retake possession of Vail Dam and Reservoir, among other
properties. The District disputes this claim, and believes that it is without merit.
However, the District's rights and obligations under this Agreement stem in part from
the acquisition of Vail Dam and Reservoir pursuant to the April 28, 1978 Agreement,
and should Vail Lake USA, LLC be successful in its claim, it may be necessary to
modify this Agreement section accordingly. The District agrees to oppose, and the
United States shall take such action as it deems appropriate, any effort by Vail Lake
USA, LLC, or its successor, through amendment of Permit 7032 or othérwise, to export
any waters subject to such permit for use outside of the Santa Margarita River
watershed, or otherwise to interfere with the historic use of such stored waters.

9.  Live Stream Discharge Project. Subject to the provisions of the Four
Party Agreement, or any amendments thereto, flows discharged to the stream by the
District from its Santa Rosa Water Reclamation Facility pursuant to and in compliance
with Order No. 96-54, NPDES Permit No. CA0108821, or any amendments thereto or
extension thereof, shall be considered part of the flows at the Gorge to which the
United States is entitled, and may be used to provide any makeup water required to
meet such entitlements.

10. Monitoring. In addition to the monitoring programs required under
Section 5(g) hereunder, the Watermaster appointed in the Fallbrook Case shall measure

RVPUB\ALLIS60907 March 21, 2002 -13-



and monitor both water flows and water quality at the Gorge, and shall incorporate into
his reports the results of all monitoring programs provided for in this Agreement.

11. UseofFlows. The flows at the Gorge guaranteed herein, and any make
up obligation by the District, shall be subject to the reasonable and beneficial use
requirements of federal and California law. It is expressly recognized that the
minimum flows set forth in Section 5 may be used to meet the ecological habitat
maintenance requirements for the riparian corridor below the Gorge, and that such use
constitutes a reasonable and beneficial use.

12.  Upstream Pumping by Others. To the extent thatitis 1egally_ capable, the
District shall be responsible for controlling, if necessary, any pumping or diversioﬁs by
non-federal entities within its boundaries. Except for any actions undertaken by any
Indian tribe, band or community or any federal agency, and further excepting any
actions affecting federal lands or the trust resources of any Indian tribe, band or
community located within the Santa Margarita River watershed, the parties agree to act
jointly, by judicial means or otherwise, to prevent any pumping or diversion upstream
of the Gorge by others located outside of the boundaries of the District from adversely
affecting flows at the Gorge. In any event, none of the pumping upstream of the Gorge
shall affect the District's obligations set forth in Sections 5 and 6.

13.  Annual Report. By March 31 of each year, the Watermaster shall prepare
an annual report for filing in the Fallbrook case on the performance of this Agreement
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during the prior water year. He shall consult with the TAC on the contents of such
report.

14. Technical Advisory Committee. The TAC, which shall continue to
include the Watermaster, will serve as a forum for discussion and cooperation between
the parties as to the performance of this Agreement. The TAC will conduct the reviews
described in Sections 5 and 7, and may also, with the approval of the parties, undertake
such studies as may be useful in implementing the Agreement. Such studies may
include, but are not limited to, updating and reviewing the performance of the
Grouﬁdwater Model and the HSPF Model; evaluating safe yield; calculating
transmission losses; groundwater conditions and any changes in groundwater storage;
comparing actual data with the assumptions used in negotiating this Agreement,
identifying any substantially changed hydrologic conditions within the watershed; and
determining losses of any groundwater stored for the account of Camp Pendleton,

15. Default. Should either party fail to perform any portion of this Agreement,
or otherwise breach any of its respective obligations under this Agreement, and upon
notice of such breach or failure to perform, the party which is alleged to be in default
shall cure its deféult within thirty days of receipt of notice, or within a reasonable time
in the event more time is required. In the event of a dispute over the default, either
party may apply to the Federal Court in the Fallbrook case, under its continuing
jurisdiction, to obtain appropriate judicial relief. During the pendency of the court
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proceedings, the party alleged to be in default shall continue to cure the default, unless
otherwise directed by the court. If the alleged default has been totally or partially
cured, but an actual default is not finally established by the court, the curing party shall
be entitled to appropriate relief to compensate it for the expense of its total or partial
cure. Ifthe default is not cured or excused by the court, the other party shall be entitled
to terminate the Agreement without further notice, notwithstanding any provision in
Section 16. Once terminated, the covenant to forbear from enforcing rights under the
1940 Judgment as set forth in Section 4 above will no longer apply and either party
may then undertake judicial or administrative proceedings with r.espect to the 1940
Judgment.

16. Termination. Inaddition to the right to teﬁninate upon an uncured default
as set forth in the preceding Section, either party shall have the right to terminate this
Agreement with or without cause upon two years written notice; provided, however,
that in no event shall the right to terminate unde;r this Section be exercised prior to ten
years after the effective date of this Agreement, including the two years notice. Once
terminated, the covenant to forbear from enforcing rights under the 1940 Judgment as
set forth in Section 4 above will no longer apply, and either party may then undertake
judicial or administrative proceedings with respect to the 1940 Judgment.

17. Emergency Supplies. Inthe event that the Commanding General of Camp
Pendleton declares a water supply emergency based upon a drought affecting the water
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supply to Camp Pendleton and its riparian habitat corridor, or upon mobilization
demands requiring additional potable watér supplies for Camp Pendleton, and upon
agreement of the parties or approval of the Court, the District will: (1) work with Camp
Pendleton to abquire untreated water from the San Diego Aqueduct of The
Metropolitan Water District of Southern California, and discharging such water into the
Santa Margarita River or its tributaries; (2) deliver water in the amount of any
groundwater held by Camp Pendleton in the basin upstream of the Gorge nto the Santa
Margarita River at the Gorge; or (3) assist in supplying treated water directly or by
exchange to Camp Pendleton. Camp Pendleton may acquire rights to such groundwater
above the Gorge by foregoing its right to makeup 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; provided: (1) that Camp Pendleton’s rights to such
groundwater in storage shall not exceed 5000 acre-feet at any one time; and provided
further: (2) that the District’s obligation to deliver stored groundwater shall not exceed
2200 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. Any such groundwater held in the
basin for the account of Camp Pendleton shall be subject to a proportionate share of
losses. All governmental approvals required to discharge either Metropolitan Water
District water or stored groundwater into the river, pursuant to this Section, shall be the
responsibility of Camp Pendleton.
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18. Use of River Channel. With respect to the flow requirements under

Section 5 and the emergency surplus delivered to the Gorge under Section 17, it is the
Parties' express intent that the natural channel of the Santa Margarita River serve as a
conduit for delivery of those flows to Camp Pendleton.

19.  Federal and Indian Water Rights. This Agreement is entered into by the

United States solely on behalf of Camp Pendleton and not on behalf of any other
federal agency or in any other capacity, including, but not limited to, its capacity as
trustee for any Indian tribe, band or community. Nothing in this Agreement may affect
the water quality, water rights or the water rights claims of any Indian tribe, band or
community or federal agency located within the Santa Margarita River watershed, or
of the United States acting on their behalf.

20. Representations and Warranties. The parties to this Agreement represent

and warrant as follows:

(a) The parties affirm that the representatives executing the Agreement
are empowered to do so and thereby bind the respective parties, and that there is no
other condition to be satisfied or approval to be secured from any governmental or
quasi-governmental agency or body in order to execute this Agreement;

(b) Each party affirms its present competence to enter into the
settlement provided for in this Agreement, with respect to the advisability of executing
this Agreement, and with respect to its meaning;
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(c)  Each party affirms that, as of the effective date of this Agreement,
each has not previously assigned or transferred in any manner, or purported to have
assigned or transferred in ainy manner, any of the claims set forth in this Agreement;

(d) No party is relying upon any statement, representation or promise
of any other party or any officer, director, agent, partner, employee, consultant,
representative or attorney of or for any other party in executing this Agreement or in
making the settlement provided for, except as expressly stated in this Agreement and

admissible to interpret the Agreement.

21. Successors-in-Interest and Assigns.  Subject to any restriction on

transferability contained in this Agreement, this Agreement shall be binding upon and
shall inure to the benefit of the successors-in-interest and assigns of each party to this
Agreement. Nothing in this Section shall create any rights enforceable by any person
not a party to this Agreement, except for the rights of the successors-in-interest and
assigns of each party to this Agreement, unless such rights are expressly granted mn this
Agreement to other specifically identified persons.

22. Integration. This Agreement is an integrated agreement and constitutes
the entire Agreement between the parties and supersedes all prior and contemporaneous

oral and written agreements and discussions.
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23,  Modification in Writing.. This Agreement may be modified only by a
writing executed by the parties to this Agreement against whom enforcement of such
modification is sought. |

24. Drafting Ambiguities. Each party to this Agreement and its counsel have
reviewed and revised this Agreement. The rule of construction that any ambiguities are
to be resolved against the drafting party shall not be employed in the interpretation of
this Agreement or of any amendments or exhibits to this Agreement.

25. Partial Invalidity. Each provision of this Agreement shall be valid and
enforceable to the fullest extent permitted by law. If any provision of this Agreement
or the application of such provision to any person or circumstance shall, to any extent,
be invalid or unenforceable, the remainder of this Agreement or the application of such
provision to persons or circumstances other than those as to which it is held invalid or
unenforceable, shall not be affected by such invalidity or unenforceability, unless such
provision or such application of such proviéion is essential to this Agreement.

26. Waiver. Any waiver of a default under this Agreement must be in writing
and shall not be a waiver of any other default concerning the same or any other
provision of this Agreement. No delay or omission in he exercise of any right or
remedy shall impair such right or remedy or be construed as a waiver. A consent to or
approval of any act shall not be deemed to waive or render unnecessary consent to or
approval of any other or subsequent act.
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27. Further Assurances. FEach party to this Agreement shall execute all
instruments and documents and take all actions as may be reasonably required to
effectuate this Agreement.

28. Time of Essence. Time and strict punctual performance are of the
essence with respect to each provision of this Agreement.

29. Headings. The headings of the Sections of this Agreement have been
included only for convenience, and shall not be deemed in any manner to modify or
limit any of the provisions of this Agreement, or be used in any manner in the

interpretation of this Agreement.

30. Effectiveness. This Agreement shall become effective when it has been

executed by all of the parties, and approved by the Court as provided in Section 3.

31. Anti-Deficiency Act. The parties to this Agreement recognize and

acknowledge that any payment obligations of the United States on behalf of Camp
Pendleton in satisfaction of this Agreement can only be paid from appropriated funds
legally available for such purpose. Nothing in this agreement shall be interpreted as a
commitmeﬁt or requirement that the United States obligate funds or pay costs in
contravention of Anti-Deficiency Act, 31 USC §§ 1301, 1341, or any other applicable
provision of law.

32. Notice. All notices or other communications required or permitted to be
given to a party to this Agreement shall be in writing and shall be personally delivered,
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sent by registered or certified mail, postage pre-paid, return receipt requested, or sent

by an overnight express courier service that provides written confirmation of delivery

to such party at the following respective addresses:

UNITED STATES:

WITH A COPY TO:

DISTRICT:

WITH A COPY TO:

RVPUBMALLNS60907 March 21, 2602

Assistant Attorney General

United States Department of Justice
Environmental and Natural Resources Division
Washington, DC

Director, Office of Water Resources
Box 555013, MCB
Camp Pendleton, CA 92055-5013

General Manager

Rancho California Water District
P.O. Box 9017

Temecula, CA 92589-90017

General Counsel

Rancho California Water District
P.O. Box 9017 '
Temecula, CA 92589-5017
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UNITED STATES OF AMERICA

Date: By:

Andrew F. Walch, Senior Counsel
United States Department of Justice
Environment and Natural
Resources Division

General Litigation Section

999 18th Street, Suite 945

Denver, CO 80202

Date: By:

United States Marine Corps
Camp Pendleton, California
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RANCHO CALIFORNIA WATER
DISTRICT

Date: By:

President

ATTEST:

Secretary

APPROVED AS TO FORM

BEST BEST & KRIEGER LLP

Arthur L. Littleworth

C. Michael Cowett
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Basin

Direct Recharge Facilities

Gorge

Groundwater Model

Groundwater Supply

Groundwater System

EXHIBIT A

DEFINITIONS

The groundwater basin consists of the Temecula, Pauba, and
Younger Alluvial aquifers. The younger afluvial aquifer is located
along the river bottoms and is generally considered the most
permeable. The Pauba and Temecula aquifers underlie the
Younger Alluvium and are generally less permeable.

Direct recharge facilities presently include the Valle De Caballos
located in the upper part of the Pauba Valley. Natural ran-off from
Temecula Creek is released from Vail Lake and imported waters
are diverted to the VDC to recharge the aquifers used for
groundwater production from the groundwater system.

The Gorge is located at the head of the Santa Margarita River at
the confluence of Murrieta and Temecula Crecks. The USGS -
presently operates streamflow gage 11044000 at the Gorge with a
period of record beginning in 1923.

The groundwater model simulates surface and groundwater
movement in the Younger Alluvium, Pauba, and Temecula
aquifers. The groundwater model uses the USGS’s finite
difference code MODFLOW and consists of 102 rows, 127
columns, and three layers. The transient calibration period extends
from 1935 to 1999 using quarterly stress periods. The groundwater
model was developed from 1995 to 1999 by the District with
continuous involvement by all members of the TAC,

Groundwater supply includes the natural supply and that portion of
imported water, reclaimed water, and other waters that directly or
indirectly recharge the three aquifers.

The Groundwater system is described by the groundwater model
and consists of all aquifers located above the Gorge. Furthermore,
recharge from direct precipitation, recharge from surface water,
discharge to surface water, subsurface recharge, and movement of
water between aquifers also pertain to the groundwater system.
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HSPF Surface Water Model The Hydrologic Simulation Program Fortran (HSPF) surface water

Imported Water

Narural Supply

TAC

Year

model] was developed to simulate natural flow at the Gorge. The
model was calibrated using the period water year 1931 through
1936 as natural flow conditions in the upper basin. The model was
developed in 1999 by Camp Pendleton and reviewed by the TAC.

Water the source of which is outside the Santa Margarita River
watershed.

The natural supply of water in the upper basin is defined by the
amount of water that is recharged to the groundwater system from
direct precipitation, surface flow, releases from Vail Lake,
subsurface inflow, and return flow from importied or reclaimed
water.

The Technical Advisory Committee (TAC) consists of
representatives from the Rancho California Water District, Camp
Pendleton, the United States Geological Survey, and the
Watermaster.

The Valle De Caballos (VDC) is a direct recharge facility Jocated
in the upper portion of Pauba Valley. Both natural run-off and
imported water are applied at these facilities in order to recharge
the groundwater system.

Unless otherwise indicated, year refers to the water year running
from October 1* through September 30™ of the following year.
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DESCRIPTION OF THE GROUNDWATER MODEL
AND HSPF SURFACE WATER MODEL, AND
APPLICATION TO FLOW REQUIREMENTS

The purpose of this Exhibit is to memorialize and explain the method used to develop the flows
guaranteed in the Agreement. To the extent there may be any inconsistencies, the language of
the Agreement, and not this Exhibit, establishes the District’s flow guarantees.

MODFLOW GROUNDWATER MODEL

The RCWD/CAMP PENDLETON surface and groundwater model (Groundwater Model)
was developed to investigate the effects of groundwater pumping on streamflow within the
Murrieta-Temecula area of Riverside County in southern California. The Groundwater
Model was developed by GEOSCIENCE Support Services, Inc. (GEOSCIENCE) in
cooperation with the United States Geologic Survey (USGS). Rancho California Water
District (RCWD), the United States Marine Corps - Camp Pendleton Base (Camp Pendleton),
Stetson Engineers, Inc. (Stetson), and the Santa Margarita River Watershed Watermaster
(SMR Watermaster).

The Groundwater Model was developed for streams and the unconsolidated and poorly
consolidated sediments of the Murrieta-Temecula Basin. The Groundwater Model consists
of three distinct model layers: Layer | - Younger Alluvium; Layer 2 - Pauba Formation; and
Layer 3 - Temecula Arkose. The streams crossing the model area in the aquifers (i.e.,
Younger Alluvium, Pauba Formation and Temecula Arkose) can be both influent (losing
water to the aquifer) and effluent (gaining water from the aquifer). The streamflow inflow
components are the surface runoff generated from rain events and water gained from aquifers.
The streamflow outflow components are leakage into the aquifers and flow out of the model
area through the Gorge. The primary sources of recharge to the aquifers include subsurface
recharge, underflow recharge, areal recharge, artificial recharge, return flow and streamflow
leakage. The primary discharge terms are groundwater pumping, evapotranspiration,
underflow discharge and leakage out of the aquifer.

MODFLOW was the computer code used in the Murrieta-Temecula Basin model.
MODFLOW is a block-centered, three-dimensional, finite-difference groundwater flow
model developed by the USGS (McDonald and Harbaugh, 1988) for the purpose of modeling
groundwater flow model to account for the interaction between surface streams and
groundwater.

The model covers approximately 288 square miles with a three Jayer variable-grid network
consisting of 102 nodes in the north-to-south direction (i-direction), 127 nodes in the west-to-
east direction (j-direction), for a total of 38,862 nodes. Most nodes represent an area 600 ft
(north-south) by 600 ft (east-west). Nodes near the edges of the model are of variable size,
ranging up to 5,000 ft on a side.
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The period selected for the model calibration was 1935 to 1994. This period covers various
wet and dry hydrologic cycles, and pre-development and development conditions. A
quarterly stress period was used for model calibration. After the model was calibrated, a
verification run (Run 89) was simulated by adding the period 1995-1998 to the final model
calibration run (Run 88B). .

Model simulation (Run 93) of the condition of actual precipitation without any pumping or
any effect of Vail Dam was conducted to calculate the natural streamflow at the Gorge. This
was done using the same model input data from Model Run 89 (final calibration and
verification) except for the Streamflow-Routing Package and Well Package. Quarterly flux
for Vail Releases and Vail Spill of the Streamflow Routing Package was based on the net
Vail Dam inflow. The net Vail Dam inflow calculation involve estimating the calculated
Vail inflow by balancing the Vail Dam releases, Vail Dam spill, evaporation, precipitation
and change in storage on a monthly basis. The net Vail Dam inflow then can be calculated
by subtracting the evapotranspiration of the phreatophytes under no Vail Dam conditions,
from the calculated Vail Dam inflow. The well package was recompiled to include only
subsurface recharge, underflow recharge, and underflow discharge. RCWD pumping, private
pumping, artificial recharge, and return flow were excluded. The results of this model run
are presented in the report Surface and Groundwater Model of the Murrieta-Temecula Basin,

. California (GEOSCIENCE, 2000).

HSPF SURFACE WATER MODEL

Monthly base flows at the Gorge are defined by hydrologic conditions based on rainfall at the
Wildomar precipitation station and streamflow at the Aguanga streamflow gage (see Exhibit
C). The current hydrologic condition and the monthly base flows are used in Section 5 of the
Agreement to provide a basis for supplementing streamflow at the Gorge to meet the flow
guarantees of the Agreement.

Natural streamflow at the Gorge was simulated using daily precipitation input values to the
HSPF model. The calibration period chosen was from October 1930 to September 1936 and
the transient period extended from 1936 to 1996. HSPF is able to account for antecedent
conditions in the watershed using daily rainfall data from the Wildomar rain gage. Figure B-
| shows a comparison of simulated versus actual streamflow during the calibration period.
Frequency distribution tables and plots were constructed to show the distribution of daily
natural flow on a monthly basis. The results of this analysis is presented in Technical
Memorandum 3.0 (Stetson Engineers, March 1, 2000)
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COMPARISON OF HSPF aAND RCWD/CAMP PENDLETON GROUNDWATER MODELS

The Environmental Protection Agency’s Hydrologic Simulation Program Fortran (HSPF)
was used to simulate daily streamflow based on daily precipitation data from the Wildomar
station. The correlation between rainfall and runoff provides the ability to determine the
conditions of the basin based on daily rainfall data. The RCWD/Camp Pendleton
Groundwater Model simulates streamflow at the Gorge based on quarterly values of tributary
inflow, subsurface inflow, aerial recharge and other recharge mechanisms.

TABLE B-1

COMPARISON OF HSPF AND GROUNDWATER MODEL NATURAL FLOW
QUARTERLY STREAMFLOW VALUES AT THE GORGE

(1935 1O 1996)
MEDIAN MEDIAN
QUARTERLY PERIOD HSPF G-W MODEL  DIFFERENCE
(CFS) (CFs) (%)
QOctober - December 8.8 10.0 14
January - March 19.0 17.1 -10
April - June 11.7 10.1 -13
July ~ September 7.9 7.7 -2
Annual Mean 11.8 11.2 -5

Comparison of quarterly values of both the HSPF and Groundwater Model indicates a high
degree of correlation. Statistically, the annual mean of quarterly median streamflow of both the
HSPF and Groundwater Models is 11.82 cfs and 11.24 cfs, respectively. Quarterly medians are
also similar between the two models, differing by no more than 1.9 cfs (10%) during the winter
quarter (Table B-1). The natural flow analysis presented in this exhibit is based on the HSPF
model since it compares well with the Groundwater Model, is based on daily precipitation, and
can be calculated on either a daily, monthly, or annual basis.
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NATURAL FLOW OF THE SANTA MARGARITA RIVER NEAR TEMECULA

The frequency distribution table and graphs allow the hydrologist to estimate the statistical
occurrence and probabilities of specific flows. This method is extremely useful in southern
California streamns with flows that vary order of magnitudes during any given year. The 50%
probability on the frequency distribution graph represents the median daily flow for the stream
system. In general, flows calculated based on means will be greater than flows based on the
median. For example, the mean daily natural flow during the month of October is calculated to
be 10.6 cfs, while the median flow is simulated to be only 7.9. During high flow months such as
February, mean daily natural flow is estimated to be 211 cfs, while median daily flow during the
same month is 17.4 cfs. Frequency distribution allows hydrologists to estimate the variability
and distribution of flows based on seasonal and hydrological changes.

Streamflow values during dry, normal, and wet hydrologic conditions may be estimated using the
variability of the historical natural flow during dry, normal, and wet hydrologic conditions. In
order to estimate median flows during dry and wet cycles, two separate period of records were
chosen to represent these different hydrologic conditions. Water years 1957 to 1966 were
selected to represent dry natural flow conditions, while water years 1937 to 1946 were chosen to
represent a wet hydrologic cycle. In order to estimate median flows during these periods,

. frequency distribution analysis and plots were developed for each cycle. '

The mean median annual natural flow during dry hydrologic conditions is 5.3 cfs, less than half
of the annual natural flow for the entire period of record of 12.0 cfs. The mean median annual
natural flow during wet hydrologic conditions is 23.4 cfs, almost twice the annual natural flow.
The median daily flow during the wet period ranged from 13.8 cfs in August to 49.4 cfs in
March.

DETERMINING FLOW REQUIREMENTS AT THE GORGE

Flow requirements at the Gorge are based on two-thirds the median natural flow during wet,
normal, and dry conditions. Flow requirements for critically dry and very wet conditions are
based on the 50% median flows for the period 1957 to 1966 and 1937 to 1946, respectively.
Above normal flows are based on the mean of the 50% median wet flows and the 50% median all
years, Similarly, below normal flows are based on the mean of the 50% median dry flows and
the 50% median ail years. Table B-2 shows the results of this determination and is the basis for
the flow guarantees established in Section 5 of the Agreement.
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TABLE B-2

DAILY FLOWS AT THE GORGE BASED ON TwoO-THIRDS OF
THE MEDIAN NATURAL FLOW AS DETERMINED By THE HSPF MODEL

CRITICALLY DRY  BELOW NORMAL ABOVE NORMAL VERY WET

MONTH FLow FLow FLow FLow
{CFS) (CFs) (CFS) (CFS)
October 3.0 3.9 7.9 10.1
November 3.0 4.5 8.8 IS
December 3.3 5.3 10.4 13.5
January 33 6.9 13.6 16.8
February 4.6 8.1 17.5 234
March 49 8.7 22.7 32.9
April 5.0 8.2 17.2 23.1
May 3.8 5.7 11.7 15.7
June 3.3 49 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
Total 3.6 5.8 11.8 15.6

Note: Flow is based on 2/3 natural flow or 3 cfs, whichever is greater.

DETERMINATION OF HYDROLOGIC CONDITIONS

The methodology used to estimate the required monthly base flows at the Gorge is based
on flows occurring during different hydrologic conditions. The median flow during the
wet hydrologic cycle defines the break between above normal and very wet conditions
when compared to the entire period of record. Similarly, the median flow during the dry
hydrologic cycle defines the break between critically dry and below normal conditions.
In order to determine the frequency at which these different hydrologic cycles occur, the
median from the dry and wet cycles are compared to the monthly flow values for the
entire period of record. Table B-3 below shows the results for each month when the dry
and wet cycle median natural flow is plotted on the entire period of record for each
month. For example, the December median dry cycle (WY 1957-1966) natural flow
value of 4.9 cfs was plotted on the frequency distribution graph for the entire period of
record (WY 1931-1996). The result indicated that the 4.9 cfs flow would be met or
exceeded 87.4% of the time (Table B-3). The table shows the variation between the
months for both dry and wet cycles. In order to remain consistent while determining
different hydrologic cycles, the median values for the twelve months were used.
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TABLE B-3

WET AND DRY TIME EXCEEDANCE VALUES FOR EACH MONTH
USING THE ENTIRE PERIOD OF RECORD

Dry FLOW WET FLOW
MONTH (%) (%)
October 84.5 22.1
November 84.7 22.8
December 874 24.2
January 90.1 ‘ 28.1
February 87.1 26.8
March 86.9 26.5
April 833 24.6
May 84.7 25.1
June 85.0 214
July 83.8 242
August 82.7 27.8
September 80.4 19.8
Median 84.7 24.4

Exhibit C describes the development of a hydrologic index for the Santa Margarita River Basin
which is based on the median values of the monthly wet and dry time exceedance. The
hydrologic break between extremely dry and below normal occurs at the 84.7% exceedance value
while the break between above normal and very wet hydrologic conditions occurs at 24.4%. The
hydrologic break between above normal and below normal occurs at the 50% exceedance
interval.
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EXHIBIT C

DETERMINATION OF HYDROLOGIC CONDITIONS IN THE
SANTA MARGARITA RIVER BASIN

The purpose of this Exhibit is to memorialize and explain the method used to develop the flows
guaranteed in the Agreement. To the extent there may be any inconsistencies, the language of
the Agreement, and not this Exhibit, establishes the District’s flow guarantees.

This Exhibit describes the streamflow and precipitation data available in the upper basin and the
hydrologic index used to describe the hydrologic condition of the Santa Margarita River Basin
above the Gorge. The hydrologic index is calculated using the historical precipitation record at
the Wildomar precipitation gage, streamflow at the Aguanga streamflow gage, and calculated
natural streamflow at the Gorge and Murrieta gages. The methodology accounts for antecedent
conditions that existed prior to the year being determined, allowing for a previous wet year or dry
year to influence the current year’s hydrologic condition. The methodology provides a means to
determine the flow requirements at the Gorge for twelve months, in conjunction with other
provisions of the Agreement.

Based on the October through April’s natural streamflow totals at Murrieta and Vail Lake, the
May through December monthly streamflow requirement at the Gorge is categorized as either
Critically Dry, Below Normal, Above Normal, or Very Wet hydrologic conditions. The January
through April streamflow requirement is predetermined to be 11.5 cubic feet per second (cfs),
calculated from the average of January through April’s median natural flow requirement at the
Gorge. The median natural flow requirement is two-thirds the simulated natural flow at the
Gorge based on the period of record 1931 through 1996.

ESTABLISHMENT OF A HYDROLOGIC INDEX

The hydrologic index combines October through April natural streamflow at Murrieta, natural
streamflow at Vail Lake, and natural streamflow from Pauba and Wolf Valleys. Natural flow at
Murrieta is calculated using the rainfall/run-off relationship between rainfall at Wildomar and the
HSPF natural flow at Murrieta, developed in Technical Memorandum 1.0 (January 20, 2000).
Natural flow at Vail Lake is calculated using the run-off correlation between Aguanga
streamflow and Inflow to Vail Lake during the period water years 1958 to 1996, also developed
in Technical Memorandum 1.0 (January 20, 2000). The natural flow contribution from Pauba
and Wolf Valleys is calculated to be 50% of the natural run-off into Vail Lake.
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Natural streamflow at Murrieta is calculated by the rainfall/runoff relationship developed
between monthly rainfall at Wildomar and monthly natural streamflow determined from the
HSPF model. Equation 1 provides the polynomial equation that describes this relationship,
where X is the monthly rainfall in inches and Y is the monthly natural streamflow at Murrieta in
cubic feet per second (cfs):

Y = 9.068 - 34.798 * X + 11.339 *X% (X22.79) (1)
Y =0 - (X<2.79)

Runoff at Vail Lake is calculated by the runoff/runoff relationship developed between runoff at
Aguanga and inflow to Vail Lake. Equation 2 provides the linear equation that describes this
relationship, where X is October through April natural streamflow at Aguanga (Acre-Feet) and Y
is October through April natural streamflow at Vail Lake (Acre-Feet):

Y =1.380* X (Acre-Feet). (2)

Contribution from the Pauba and Wolf valleys was estimated to be 50% of the natural inflow to
Vail Lake. Run-off relationships between Aguanga, Murrieta, Pechanga Creek, and the Gorge,
as well as sensitivity analysis during development of the Hydrologic Index, were used to
_determine the proportion of contribution from these two valleys..

Figure C-1 provides the frequency distribution curves of the combined total October through
April natural streamflow at Murrieta, natural streamflow at Vail Lake, and natural streamflow
contribution from Pauba and Wolf Valleys. The frequency distribution curve was divided into
four parts established by the 24", 50", and 85" percentile breaks (Exhibit B and Technical
Memorandum 3.0, February 25, 2000). Using these breakpoints, the division between Critically
Dry, Below Normal, Above Normal, and Very Wet hydrologic conditions was established. The
corresponding breaks between hydrologic conditions are 3,230 acre-feet, 14,510 acre-feet, and
47,810 acre-feet, respectively. Review of 66 years of historical data indicates that ten years
would have been classified as Critically Dry, 23 years as Below Normal, 17 years as Above
Normal, and 16 years as Very Wet.

The hydrologic index was compared to actual water years for the 66 year period from 1931 to
1996. Of the 66 years that were compared, the hydrologic index mismatched nineteen years;
overestimating nine years while underestimating the hydrologic conditions during the other ten
years (Table C-1, Attached). The antecedent conditions prior to the Below Normal and Above
Normal "misses” were reviewed in order to correct errors. If the hydrologic condition was
determined to be Below Normal and the prior year was determined to be Above Normal or Very
Wet, 2,200 AF was added to the hydrologic condition. Similarly, if the hydrologic condition
was determined to be Above Normal and the previous year was classified as Critically Dry,
10,000 AF was subtracted from the hydrologic condition. These adjustment values were
‘developed from an iterative process of refining the Hydrologic Index by minimizing the number
of mismatches. The algorithm used to adjust for antecedent conditions prior to Above Normal
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and Below Normal years was applied to all values in column (7). Hydrologic conditions that
were incorrectly classified as Very Wet or Critically dry were not adjusted.

The results of adjusting for antecedent conditions during Above Normal and Below Normal
years decreases the number of misses to thirteen. Of these thirteen years, seven years are
overestimated while six years are underestimated. Closer inspection of the data shows that the
hydrologic index tends to overestimate hydrologic conditions during the first half of the data set
and underestimate hydrologic conditions during the later half of the record. For example, five of
the seven years that are overestimated occur when calculated inflow to Vail Lake or streamflow
at Butterfield Canyon were used to estimate natural flow at Vail Lake. The data set used in the *
regression analysis used to convert streamflow at Aguanga to natural flow at Vail Lake began in
1958.

IMPLEMENTATION OF THE HYDROLOGIC INDEX

The hydrologic index used to estimate the required streamflow at the gorge is based on natural
streamflow at Murrieta and Vail Lake. On May 1* of each year the rainfall at Wildomar is used
to estimate natural flow at Murrieta and the streamflow at Aguanga is used to estimate natural
flow at Vail Lake. A simple spreadsheet, that would adjust for antecedent conditions, may be
used to calculate the hydrologic index based on these input parameters. Once the hydrologic
condition is determined, the table in Section 5 of the Agreement is used to determine the required
flows at the Gorge.

Figure C-2 provides a schematic diagram of the steps to be followed to determine the hydrologic
condition that would prescribe the current year’s summer time flows and the following year’s
winter flow requirement. The following outline provides the steps necessary to implement the
Agreement. [Both Figure C-2 and the following outline do not address credits for
groundwater banking to Camp Pendleton]

First Year of Agreement:

F-1. Provide 11.5 cfs at the Gorge from January 1 to April 30
F-2. Determine Hydrologic Condition on May 1
a.  Convert monthly precipitation at Wildomar to monthly natural flow at

Murrieta using equation (1) above.

Sum October through April natural flow at Murrieta.

Sum October through April streamflow at Aguanga.

d.  Convert streamflow at Aguanga to natural flow at Vail lake using
equation (2) above.

e. Add 50% of Nataral Flow at Vail Lake for Pauba and Wolf Vaileys’
contribution.

f. Add (b) + (d) + (¢) and calculate hydrologic condition Using Figure C-1.

o o
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Correct for antecedent condition:

1. If hydrologic condition is classified as Above Normal and
previous year was Critically Dry, subtract 10,000 from (f).

ii. If hydrologic condition is classified as Below Normal and
previous year was Above Normal or Very Wet, add 2,200
to (D).

Redetermine Hydrologic Condition Using corrected value and Figure C-1.

F-3. Determine Flow Requirements

a.

Based on the Hydrologic Condition determined in F-2(h), specify May
through December required flows at the Gorge using the table in Section 5
of the Agreement.

If Hydrologic Condition js "Below Normal” or "Critically Dry", determine
the District’s Carry-Over Credit to be applied the during the following
winter.

If Hydrologic Condition is "Above Normal" or "Very Wet", no Carry-
Over Credit is to be applied during the following winter.

Subsequent Years of the Agreement:

S-1. Provide 11.5 cfs less Carry-Over Credit, if available, from January 1 to April 30
S-2. Determine Hydrologic Condition on May 1

a.

Follow F-2(a) through (h).

S-3. Determine Flow Requirements

d.

Based on the Hydrologic Condition determined in S-2(a), specify May
through December required flows at the Gorge using the table in Section 5
of the Agreement.

If Hydrologic Condition is "Below Normal" or "Critically Dry", determine
the District’s Carry-Over Credit to be applied during the following winter.
Add to existing Carry-Over Credit that has not been applied.

If Hydrologic Condition is "Above Normal" or "Very Wet", apply any
unused Carry-Over Credit to the following Winter.
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In order to illustrate the procedure for determining and meeting flow requirements at the Gorge,
actual rainfall and streamflow data from 1992 and 1993 were chosen. The example below would
represent the implementation of the hydrologic determination and flow requirements during the
first and second years of the Agreement. Although not shown below, if the Agreement were in
place in 1991, the Carry-Over Credit to 1992 would have been 227 AF, reducing the winter flow

requirement from 11.5 cfs to 10.5 fs.

F-1. Provide 11.5 cfs at the Gorge from January 1, 1992 to April 30, 1992
F-2. Determine Hydrologic Condition on May 1

a.

B-

h.

October 1991 through April 1992 rainfall at Wildomar:
10/91 precip = 0.18 inches = 0 AF streamilow
11/91 precip = 0.04 inches = 0 AF streamflow
12/91 precip = 1.79 inches = 0 AF streamflow
01/92 precip =2.71 inches = 0 AF streamflow
02/92 precip = 7.06 inches = 20,204 AF streamflow
03/92 precip=4.34 inches = 4,404 AF streamflow
04/92 precip = 0.26 inches = 0 AF streamflow
October 1991 through April 1992 natural streamflow at Murrieta = 24,608
AF.
October 1991 through April 1992 streamflow at Aguanga = 2,886 AF.
Natural flow at Vail Lake = 3,982 AF. '
Add an additional 1,991 AF for contribution from Pauba and Wolf
Valleys.
Hydrologic Condition is "Above Normal" based on 30,580 AF of Natural
Flow (Figure C-1) at approximately 30% Exceedance.
Previous year classified as "Very Wet" so,
i. No correction necessary
Hydrologic Condition remains "Above Normal".

F-3. Determine Flow Requirements

a.

Non-Winter Flow Requirements:

May =11.5cfs
June= 9.4 cfs
July = 7.8 cfs

August = 7.6 cfs
September = 7.4 cfs
October = 7.7 ¢fs
November = 8.8 cfs
December = 10.4 cfs

b./c. 0 AF Carry-Over Credit since Hydrologic Condition was "Above

Normal".
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S-1. Provide 11.5 cfs - 0 Carry-Over Credit from January 1, 1993 to April 30, 1993.
S-2. Determine Hydrologic Condition on May 1
a.  October 1992 through April 1993 rainfall at Wildomar:
10/92 precip = 0.66 inches = 0 AF streamflow
11/92 precip = 0.00 inches = 0 AF streamflow
12/92 precip = 4.46 inches = 4,884 AF streamflow
01/93 precip = 15.3% inches = 132,767 AF streamflow
02/93 precip = 9.41 inches = 42,161 AF streamflow
03/93 precip = 1.20 inches = 0 AF streamflow
04/93 precip = 0.00 inches = 0 AF streamflow
b.  October 1992 through April 1993 natural streamflow at Murrieta =
179,812 AF.
c.  October 1992 through April 1993 streamflow at Aguanga = 37,668 AF.
d.  Natural flow at Vail Lake = 51,968 AF.
e. Add an additional 25,984 AF for contribution from Pauba and Wolf
Valleys.
f.  Hydrologic Condition is "Very Wet" based on 257,764 AF of Natural
Flow (Figure C-1) at approximately 1% Exceedance.
g.  Previous year classified as "Above Normal" and existing year classified as
"Very Wet", so,
i. No correction necessary
h.  Hydrologic Condition remains "Very Wet".
S-3. Determine Flow Requirements
a. Non-Winter Flow Requirements:

May =11.5cfs
June =11.5cfs
July = 9.7 cfs

August= 9.2 cfs
September = 9.4 cfs
October =10.1 cfs
November =11.5 cfs
December = 11.5 cfs.
b./c. 0 AF Carry-Over Credit since Hydrologic Condition was "Very Wet".

As mentioned above, if the Agreement had been in place in 1991 there would have been 227 AF
of Carry-Over Credit from 1991 to 1992, reducing the flow requirement at the Gorge from 11.5
to 10.5. Since 1992 was an "Above Normal" year, only 161 AF of the 227 AF would have been
applied as credit, leaving 66 AF to be applied in 1993. The 66 AF applied to 1993 would reduce
the winter time flow requirement (.3 cfs from 11.5 cfs to 11.2 cfs. [The credit to Camp
Pendleton for foregoing higher minimum flows during "Above Normal" and "Very Wet"
years is not addressed in this example.]
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TABLE C-1

CALCULATION OF THE HYDROLOGIC INDEX
SANTA MARGARITA RIVER BASIN
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Att“__;?hment No. 1

EXHIBIT "AM

Cosgrove & O'Neil, ) ‘0"Mslveny & Myers,

1031 Rowan Bldg., 900 Title Insurance Bldg.,

458 So. Spring Sta, 33 So. Sopring St.,

los Anpeles, Calif. " Losa Angeles, Calif,
Trinity 6656 Mchigan 2611

Attorneys for Plaintiff ) Attornoys for Defendants.

IN TIE SUPERIOR COURT OF THE STATE OF CALIFONNIA

IN and For the County of San Diepo

RANCHO SiNTA IARGARITA
a corporation

~No. L2850

Plaintiff

)
)
)
)
)]
Vs, )
)
X. R. vﬂil’ Mary vall Wllkinﬂon, )
Yehlon Vail, Edward N. Vadl, )
Yargaret Vail Dell, Tho Vail
Company, an association of persons
transacting business under that
common name, M. R. Vadl, lary Vail
\"ilkinson, lahlen Vail, idward N.
Vail and !'rgeret Voil Bell, as
Trustees of said Vall Company,
ahlon Vail, Ixecutor of the Estate
of Margaret R. Vail, Decoaosod, and
.Laura Perry Vall, :xccutrix of the

)
)
%
; STIPULATED JUDGHENT
)
)g
Egtate of TMlliam Danning Vail, ; ) ‘ —
)
)
)
)
)

Deccaseds

‘ Defcndants.
Guy Bogart, Lucy Pariman Bogart
and Fred Reinhold, ixecutora of
the will of l'wrray Schloss, de-
ceased, ond Philip Playtor,

Intervoners.

This cause camo on regularly for triesl in the nbm‘ro pnt‘d;thd court and depart-
ment thereof on londsy, Octobor 10, 15"26, at the hour of 10:06 otclock As M., be- i
foro tha court, llonorabtle L. D. Jonnings, Judge, prasiding; Mussfs. :Hunuaker, Eritt
& Cosgrove appearing as attorneys for the plaiﬁtﬂi‘, leossrs. llans & Dunnigan, lessrse
Tard, Mard & Ward, llessrs. Stephens & stophunn,‘nnd Moasrs. O'Melverny, Williken &
Tuller, appearing as attorneys for defendants, ond Walter Gould Linceln, Esq.,
appearing ag attorney Tfor intervenors. The introduction of cvidencu; oral and
documentary, belng compiotod, arguments, oral and in writing, having been submitied,
the court having considored tho sams and boing fully sdviced in the premises,
findings of fact and concluslons of law heving been signed by the court and {iled

wxith the clerk thereof, and judguent on geid findings and conclusions having been

signed and entered; defendants and each of them thereon appealed from said

..

FYHTRTT A AR

judgment. and from each part thereof, bhut sald interveners
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did not’ appoal {rom sald Judgrent} the supromo COurt of sald State 6f california

upon said a;ipoal having reversed saild ;)wlgnent and directed a new trinl upon cer=
tain igsues dosignated in the opinion of soid court reported Rancho Santa um'gurita,
a corporation, Vs Largaret R. Vail, ot ale, L. h. lo. 15078, 11 cal. (2nd) 501,
and sald plaintilf and defendants having stipulated to the entry of the following
Judgment,

tow, therefore, TT IS OWDERED, ADJUDGED AID DECREED thati

saction Firati The plaintiff, Tan ancho Santa liprgarite, & corporatlon, and
defendanta, Ne Re voil, Bary Vail ’Jllki.n.,on, YNahlon Vail, rdward 'N. Vail,,l.\nrgurot
yail Fell, the yail Company, &n ggsociation of peorsons trxmsuct!.ng bpsiness under
that common name, N. R. voil, hary yail Vilicinson, Ychlon Vui_l, Diward N. Vil n.nd
Jargaret Vail Bell, aa Trusteed of said Vaill Cowpany, wallon Vail, Zxoecutor of the
estate of iargarot R. Vail, Docoased, and Laura Perry Vail, wxocutrix of the
Estate of ‘.‘Iillimx; Banning Vaill, Doceanod, ‘and interveners, CW Bogart, Iucy pariman
Pogart and rred Roinhold, Fxocutors of the Will of Murray Schloss, Dacoased, and
Philip Playtor, have ond each has rights 1n.and to the yaters of the Temecula~
Santa Largarita fiver and its tributaries, and in and to the use of sald waters for

all beneficial and usoful purposes on their respoctive landa herein morc specifically

" doscribede

Section Second! The plointiff 13 entitled to take and use upon the whole or
sny part of {ts lands ying within the Rancho sonta Margarita ¥ las Flores, San
plego County, california, alxty-oix and tvo=thirds per cent (66-2/3'.5) of tho water
of sald Teme cula~3untd sargarita tiver and 21l ibs fributaries whieh naiuridiYs
when not artificially diverted or abstracted, [lows and desconds in-the channol
thereof at that ce_rtain joint gaping station hereinaltor in this .judgmcnt designated
ag Yeaguring. Station No. six (0).

section Third: pefondants aro entitlod to take and use upon tho wholo or oy
part of thelr 1ands hereinaftor mentionsd, thirty-threo and ono-third per cent
(33-1/3%) of the nater of sald Temocula-Santa Jargarita River ond all its trid-
ataries which naturally, when not artificially ¢iverted or a betracted, flows and
descends in the channel thereof at that cortain Joint gaging station hereinafter

designated Measuring station Ho. Six (6).

%
1
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The lands of the dofendants hor;s;in referrod to consist of those cortain lands
in Riverside County, Ccalifornia, nown BS Panba Grant, Lost A, D, C, and D of
Little Temecula Grant, or Rancho as shovm on the Volf partition map of Li.ttie
Temecula Grant &3 described in the final decrec of partition in the caso of \I;LD.iam

Yold vs. Romona wWolf, being Caso lo. 5756 in tho Superlor Court of San Dicgo County,

State of Calilorniu, sutd {innl docroe ol purtitlon Leing recurded in poolk. 199 of
Deeds, page Lo, et seq., rocords of son Diego County, California, the southeasterly
npproximately ono—hal.f of Temocula Grant, exclucuné thorefrom tho town site of the
unincorporated city of town of Tomecula and tho various parcels of land ovmed by
persons other than the dofendants horein, 23 shown by map entitled nryiangulation
sap of Pauba Ranch and -Vicinity, Riverside County" rocoived in ovi.donco._ in this
case and marked wpiaintiff's ixhibit MNo. P-4, which exhibit hao been incorporated
into and con.atit.ut.ou a part of the Tranacript on Appoal in this ucti.on‘, (reference
1s hereby made to said Transcript u.nd to said Bxhiblt Noe y-li and by such reference
sald exhibit is incorporated into and constitutes a part of this Judgmnnt) , Santa
Rose Grant, and vail governments lands, which sald Vail govarnment lands, approx-—
{mately four hundred gixty (L60) acres in area, are more particularly doscribed os¥
~mese certain lands lying within sections twenty-ons (21); twonty-seven (27)s
twenty-olght (28) ond swenty-nine (29) oi‘ Tovmship Elght (B) south, Range Two (2) west,
S. Be Ba My riverside County, (:n.lii‘orni.u, and bolng moro particularly identified .
as Lots Nincteen (19), Twenty (20)s venty—one (21), Twonty-six (26), Twenty-soven
(27), Thirty (30) and Thirty-ono (31) of Block Fifteen (15), and those portions of
lots Soventeen (17) ond Eighteen (18) of said Block Firtesn (15) Lying without but
contiguous to the southeastorly boundary of Lot D of said 1ittle Tomecula Grante -
section Fourth: Tho {ntervenor Philip Playtor iz entitled to take and use
upon the whole or any part of his lands riparian to said 'Tex\xeculu-;Smxta Margorita
River, as hereinafter delineatod ond defined, one (1) jinerts.inch cor;tinuous {flow
of the maters of sald Tumaculn-'Sn.ntn. largoarita River. Tho . lands of pald Philip
Playtor riparian to said river are deseribod as follows: The northmst one-quarter
(ww%) of the southenst one-quarier (SE}) und tho south ono-half (53) of the
gouth one-halfl (s) of section thirty~threo (33) snd the southewst one-quarter
(swWh) of the southwest one-quarter (SW:) of soction thirty-four (3l), Towmahip

Eight (8) South, Range hree (3) Wost, Se Be Moy Riverside County, Californis.

B
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Section Fifth: ‘Tho intorvenera Guy Bognf‘t, Lucy Parionan Pogart and Sred
Reinhold, a3 cxacutors gndor the will of lwrroy Schloas, deceased, own certain
real property in 5an Diego County, galifornia, of which approximately twenty (20)
acros are riparian to a certain tributary of said Temoowla-Santa Margarita River
ty tk;c pame of Stone Crock and Bro susceptiblo of practical and profitable irri-
gation with the water of said creck, said abproximntoly twonty (20) acres boing
doscribed as follows? Tho south ono-halfl (53) of the northoast ono—quartef (wzd)
of the northeast ono~quarter () of sectlon four (L) Township Hino ’(9) South,

Range Three (3) west, 5. B. H., San Diogo County, in gald state. Sold lnter=

veners 4ro entitled to take from tho durfaco and aqubsurface wators of maid Stone

Crock and use the some on sx;;Ld gwonty (20) acres riparian to gaid Stone Croek,
throw  hout sald dry or {rrigation. soason of each calondar year and {rom the 1st .
day of May of each year \mtil. the 31st day of October of the oame calendar year,
the entire flow of the waters of puid Stone Creck and all its tributaries which
mtprall:{, when not artificlally divertoed or abstracted, f[lowe or deacends in the
.“cf;;;r;i -th(!!'(!o.c to and upen said gwonty (20) acre porcel; and are entitled to take
from sald stone- Creek, during the rainy or winter seogon of oach yoor, for uso
upon spdd twenty (20) acrés of riparian and for all penoficial purposes, rive (5)
miner's inches continuousg flowa '
Section gixthi - The wators of sald siream and ita tributaries herein npportionv-

ad to the intervencrs ghall be deducted from ‘the fractional part of the wators of -
said stream herein sllotted 1o plaintifle ) -
saction Seventhi For ‘tho purpose of dividing among, and allocating to, the
parties of this actlon, tho waters of the Temocula-Senta Margarita River and its
tributaries, ab the §h cos mnd in the qmounts specified in this Judgment, the
ylai_ntiff and tho defendants jmrodiately shall estnblish,/ and thereafter shall
paintain Jointly (unle o3 cshnblisl'\ed nnd/'or maintained by Ue 3. Geological Survoy,
pivision of Wator Rosourcea State Dopartmont of Public Works, or othor public body)»

stream-{low (nutomntlcdlh' rogiatering) gaging statlono at the folloving _thres

Jocations on the Temecula-Santa Jurgarita River:

station Mo. One (1)s Tho upper end of Nigper Caryon st or near the prosonb
location of the Nigper Canyon garing stationy

gtation No. Three (3)1 The uppor cnd of Temocula 0orge, 4mmediately dowm=

mbpnnm Trom The annfluence of imrricta Oroek. nt, or naar thn prnaent. Ynantdon nf

1765 00004
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‘ the Temecula Gorge goGing stationg
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groater (as provided in Section Eighth), pun'xpad und/or diverted from the pubsurface
and/or surface waters of sald rivor at points upatream from said Station No. Three
(3), shall constitute thirty-throo and ono~third per cont (33-1/3%) of the waters
of said stream. _

It is recoﬁnﬂ.zed that the practical operation of the vorious pumping plants
upon the defendantas’ 1nnds for irrigation makea 1t difficult, if not impossible,
for defendants to sbstract and divert cach day on amount of vater the exact
equivalent of the proportion of the stream Ilow measured at Station No. Six (6)
or Station lo. liree (3) to which defondants are ontitled under this decreoe A
Accordingly, whcnmmr_it 1a observed that dofendanis are abptracting and diverting,
or have ub:;.trn.cmd and diverted surfaco and/or underground wators in amounts in
excess of that to which they are entltled herounder, defendants, upon learning or
boing informed of such fact, .thoroupon shall reduco tholr\diveruionn below the
amount to which t:hcy aro ontitled undoxr this docreo, md shall continus such
foducad diversions for the same period or timo ag near o3 13 practicable and in
an mx‘munt cquivalent to the emount of water which defendants had diverted in
excess of that to which they wore entitled undoer thiz decroe.

Section Tenthi In addition to tho thirty-throe and one-third per cent
(33-1/3%) of the waters of said stresm herein in Section Third allotted to
defcndants, thoy may also divert or abstract fronm the underground wa'bc'rs of sedd
Temecula-Santa Margarita River, but not from tho surface waters of sald stroam,
at the places, during the times and upon tho conditions horeinaftor in this Section
specifically set forth, but nob othervise, a spocified amount of subaurfaco water

-4 herein in this judgment roferred to as nStorage Water". The amount of Storage
Water which the defendants may divert or nbstract during any irrigation acason shall
ve determined by the clevatlon of wator (Vhen nob urtiﬁ.cialiy distnrbed) on May
1st of cach year in & cortain well located on defeondanta! land nown as Vindmill

Well, Lln accordance with tho following tablet

Depth to wator bolow ground Amount of Storage Vater
gurface as shown in casing defendanto moy divert and
of Wndmill Vell on lay lsbt apply to beneficlal uso
during ‘irrigation geason
20 foot or less ' 1,500 acre foot
30 feet © 1,125 ecre feot
L0 foet 750 acre foot
50 feet 975 acre foat’ -~

460 feet or moro Mo mcro toct ° Lo ?

1765 00006
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At depths to water intermodiate to those nbo'vo ntt;tﬂc\. pro'purtiunutu quantities of
water may be taken.

The sproading of flood water which doos not involve
surface impo\md:xmt (either tenporary or otherwise) but which mny.rniue the level -
of water in the underground basin in vhich suld “indmill tell i3 drilied and upon
which sald woil 13 located, ghall not be considorod as an artificial digturbance of
the elevation of water in sald “undmill Well. storape water may Lo di:mctod and
wsed only upon paid lando of dofondantn Lhoroininfove doparlibod mul ot olnuwhiorae

Tor the purposo of indicating the pluaces at which sald Storape Wator mey be
pu-:nped, refercnce is hereby made to "Plnintiff 's Exhibit Mo. 265", 5cid hibit
Yy reference has been incorporated into and constitutes 2 poart of the Transcript
on Appeal in this actlon. Reference in horoby made to paid Transcript and to
sndd I)dx.hit Noe L65 and by guch referenco sald Bhiblt 1s incorporated into and
constitutes 2 pnrt of this Judgmonte »

Shown upon said Sxhibit los 265, and extonding in 3 gonorally northerly and
southerly diroction, i3 a cortain 1ine of wells (heroafbor rcfnrrc;d to as the E
line of wells) desigonted on sgid Exhibit es -3, L-2 llorth, E-1 North, E-1 South
and -2 South.

Tasterly thercof, showm upon s.xid Exhibit, nnd extonding in & generally north-
westorly and southcnﬁtcrly direction, ia a cortain line of wolls (hereafter roferred
to as the P. V. 1ino of wells) designated on said hibit as PuVeds P.V.6, and
P.V.EX. Imredintely adjacont to sald P.V. linc of wolls ond parallel thcreﬁ, is
a certain highmay compnly knovm a3 01d VWarners Ranch Ttoad (now not in cormuon uso)s

(a) Mot more than Thirty por cent (30%) of gald Storage Yator vhich darendanta" .

" are ontitled to pwap during any {rrigation moason may be pumped f{rom that portlon
of defendants’ jands lying botwoen a line drown through soid § line of wolls and
extendsd across anid underground pasin, and & Jine drawn through sald PeVe 1line

of wells and oxtended acroas gaid baain. ;

: (v) M 1past peventy por cent (70) of said Storage Viater shich defendants

are entitled %O punp during any :eriguhion poagon shall bo pumped from that portion
of defendanto’ 1ands lying enstorly of o line dramwm througix said P. V. 1inc of
wollo and extended across paid underground basin.

The woll hereinbofore described as mindmill Vell o situatod on Paubo. Grant

South Sixty-seven dogroos fifteon minutos (s 61 dug. 15 min®) Bast of M1l 2

-
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distance of approximately eloven hundred (1100) foat, and South forty-seven dsgrees
twenty minutes (5 47 dege 20 min) Wost of B.M. 12 & distance of appraximately fif-
toen hundred eighty (1500) feot, suid vench marks being desipgnated as los. 11 and
12 on seid Exhiblt lo. 265, ' ' -
should said Vindmill Woll collopse or othermise coaso to be available or
useful for the purpose of determining ground wator elevations in the vicinlty there:ﬁ"
of, thon anothor woll ghall be drilled Ly the defendants in the sono general 1ocation,
at approximntely the sams ground surfaco elovation nbove sea level, bub not to
exceed a distance of one hundred (100} feot from the location of said Vindmi1l Wbll..T
Sach new well ghall be npproximatuly tha same depth and diameter of -casing a3 said
Yindmill Vell. ‘In ovent the partles hereto are unable to agree upon location, »
depth and diameter of casing of such woll, those motters, upon patitlon ol tha
parties hereto or-oither of them, shzll be determined by order of this court.

» For tho purpose of determining defendanta' tutal diversions of the waters of e
the Tcmcﬁla-Smén targarita m\.rer and its tributories (mooning thereby to includn
both the allotment of thirty-throe and one third per cent (33-1/3%) of the waters
of the river &3 dofined in Section Third, and the ndéitionnl Storapge Water an
defined in this Section Tenth horeof ), any water abstractad or diverted by defend~
ants {rom the undergrouwxi waters of snid river (including underground vasins of l
perco}ating water within the watorshed of said river and its trivutaries) by uvse of
wolls or pumps or other means of diveraion, whether now axisting or horeafter
astablished, except as hereinaftor in this section proV1dad; shall be edded to any
surface divor?ions by ths dofendants from the waters of sald rivor. Such nbutrapﬁ;ﬁ%;%
ions by the defondanta of the underground waters of tho Temeculn—Santn lorgarita
River are, and for all purpoaev of this Jjudgnent shall be {except a8 hereinnfter
provided) considerod as diversions of tho waters of said river, and are and shall
've chargeable ngainst iha fractional part of the gurface Llow of sald stream and
the additiopal amount of Storage Waters herein allotted to defaqdants. . ‘

Aﬁhtof abstracted or divur%od from said underground ' -
Jater of said river widich shall not be pubject to the provisions of this sectlon
are as follows:

7. Tindmill wells maintainod by dofendants for the purpose of supplying

wolor for cntbtla.

2. Water used by defendants or their tenants for domestic use exclusively //

s
A
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3. Taters which defondanta may pump di'recth; into the surface f{low of sald

gtronm pursuant to the roquirements of Soction Klovonih hareole.

Section Sleventhi

Part 1. During the irrigation season of cach yosr, to wlt, lay 1 to October
31, .inclusivo, excepting as otherwise in Part 1 of this Lueuuiun permitted, defendants
shall cause to be naintninad at Gaging Station No. Three (3} & constant {low of
water ol not less than threo (3) cubic foot por second (one (1) cubic foot por
second being the equivalont of fifty {50) ndnor's inchep. )e '

;rhe surfaco flow ot satd Station No. Threo (3) may be permitted to fall below

three (3) cublc feot per second during sald irripation seasen upon thp following ~

conditions £nd nob othorwliso1 ' .
T 3. Said surface flow shall not be permitted to f£all below three (3) cuble
feet per second for any continuousn period of more thon ten (10) dayo:

2. An im:.e;-vnl of at least ten (10) days shall elapse betwoen periods during
which said surface {low £alls below three (3) cuble fect por socond:

3. Defendants ghall contribute to the surface {low at Station Mo. Three 3,
by mcans of pumping from Temocula Alluvial Basgin, or obtherwise, an amount of water
equal to tho amount that the octual {low during said poriod wos legs than tho ro-
quired flow of three (3) socond feeb;

. Such contributions ghall ve mode at the sams rate and over the same period
{as ncar as prncticab]ﬂ) &s the rate at which aald surfa.cn rlow wag loss than
Three (3) second [eet;

5. Such contributions shall be made imnediately follewing the period in vhich
said required {low of threo (3) sccond feet was not malntainody

Ge Defondants by means of pumping underground waters directly into tho sur=
face {low of the stream or otherwlao during any period in which said required
flow of three (3) second feat was not maintained, shall nlways maintain a constant
surface flow at station No. Three (3) of not less than two (2) second foct.

_Part 171 In the evont that, duriqc tho irrigation season of ony yoar, to wit,
say 1 %o October 31, inclusive, tho lrrigation c_>f crops on sald lands of defendants
reasonably requires more water than they othervise are ontitled to take under
this decxee, defonc.nnt'l may abotract :md divert undex];_;round waters only, in

amounts in excess of that to which thoy aro otherwleo entitled herounders Such

excosslive diversions may be made upon the following conditions and not othermiset >

e

>
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1.' excessive diversions shall not continue for o period to excoed eight (8)'

days consucutivel}’;

2. Following any period of excessivo diversion, an intorval shall elopse

pefore eny rurther period of excessive diversion, which interval shall not be less

than the nusber of days during the period of excessive divorsions {mnediately pro=
cedings

5. pefendants shall reduce thelr diversions bolow the amount to which they
are otherwis? entitlcd under this decrooy guch reductions to be in an anount not
Jess than the amount of water which defondants have diverted in cxcess of that to
which they are other\'ri.ae entitlod under this decroe;

L. Such reductions of their "diversions shall be mado by defendants {mmediatedy

following the period during which such excossive diverslons were made and shall be

completed within ten (10) duys thereafters;

S pefendants, at least one (1) day in advance of the commencement of such

! divm:sions; shall adviso plninti_ff in weiting of their requironent and of their -
intention to avail themsolves of thcbpriﬂ.ler;e of excopsive diversions atfoxrded
undér vart IT of this Section. ' .-

parts I and II of this Section Elovonth are complementary ont of tho other

and not inconsictent one with the other and hercafter shall be so conptrued. The
purpose of Part I ic 0 requiro defendants to maintain a conatgnt {low at Station
lio. Three (3) of not Jegs than three (3) cubic fesbt per sccond excepbing under
the conditlons gtated when the {low may be pcrmittcd to £211 below three (3) cublc
feet per second but not bclow two (2) cublc foot per nocond, and vhen such diminution
of the stream flov occurs the amount of such diminution ahall be contributed by the
defendants py pumping directly into thoe surface L[low of the gtroam from tho

. Temeculd Alluviel pasin or othorwlisc. part IT permits defendants under the con- .
ditions stated to ude for short perlods wmounts of water in oxcoss of thelr allot—

ment but requires them to contribute shortly gheranftor the amount of such exces=

give diversions by reducing (in on amount not logs than tho amount of such exces=
sive diveraions) the amount of the diversions to vhich 'bhey aro otherwise ontitlede.
wo part of such exceasive diversions is roquiroed to be contribubod vy dofendants
through direct pumping from tho pubsurface waters of tha Tomecula Alluvial Basin
into the surface flov of the glroam ir, during the pericd of ouch excossivo diver-

sions, the constant stroam flow at Stztion Ho. Three (3) equala or exceeds three

{3) second feet. /—
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Section Twolfthi Defendants st all timcs shall bo ontitled to divert from
the Temecula-Santa pargarita River and ita tributaries, and to apply to boneficial
uge upon their asaid lands, an amount of water oqual. to one-half the amount which the
plaintirf is entitled to divert from suld 'rivor and 1ts tributaries and apply to

venelicial use upon 1ts landse

For the purpose of dotermining tho mmount of water which defendants are on=
titled to divert and apply to guch Leneficial use, computations of tho amount of
water diverted and applied to beneficial uge by each of tho partisa hereto shall
be made monthly, Emned on joint measuremonts naiutained as heroin requireds In
event sald mensurementa disclose that tho amount of water ;‘thch dofondants are
entitled to diverd and apply to beneficial use pursuant 10 the provis!.onﬁ of this
' judp:n:z;nt. is less than one-half the amount boing applicd to boneficial use by )
. plaintiff, thercupon defendants shall be entitlnd to' incrense their diversions and
applications to te;xeficinl use to an amount sulficient to mako defendants’ diversions
and applicabi.ons Lo beneficial use oqual to one-half tho amount diverted and
applj.ed Yy pl:xintifi‘ 3 providcd, however,; that uuch.udditional diversions ard

applications, if and when mado, phall be in addition to diversions made under

Sections Third and Tenth hereof, and shall bo made by defendants during t.ho
irrigation soason in which such right accrucs, or in the first gubgequent, season,
or part in the somo geason and tho remaindor in the first pubsequont goason, and
such diversion, 4f uny, sholl be mode by pumping from tho underground pasin at
points ocasterly from snid P. V. line of wells.

. Section Thirteenth: Each of the parties heroto ghall hove the right to

701

- gonstruct dams or reservolrs on jtg or thoir respectlive Jands or clsewhsre, for the
purpose of intercepting or impounding or consoiving such party's ghare of the flood
waters of said river and its tributaries; provided, however, in the cvent &Iy such
dam-or reservolr 1s horeafter constructed by defendants for such purpose, the rights
.of defendants to abstract and divert storage Vater puraummt o Sectlon Penth hereol
. shall cease and terminate.

nefendants ghall not make, during any irrigatlon season, any surfaco diversions
of the waters of sald river at the Bridge Pumping Plant, Tho cantarini Pump:gng Plant

r the Tulc Pumping Plant roforred to in the findings heroin, or at any other point
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on said remecula-Santa Margarita River below tho point of Rising Yater nﬁ shovn
on sald Exhibit Yo. 265,
Section Fourteonth: The plaintiff, Rancho Santa Morgarita, o corporatlion,
shall have and recover of and from tho dofendants, its costs and disbursemonts

horein taxed at Six Thousand Thirty-slx and 62/100 Dollars ($6,036.62).

Dated at San Diego, Cullfornia, this 26 day of Decombes, 19L0.

Gordon_Thompaon
Judge

Records indicate that this Jﬁd[pnont wag recorded in San -Diego and Rivorside

" Gounties on 26 Decembor 1940«
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Assumptions and Realities in the SMR
| Assumptions | Reality

0.6”? 1.02” (70% greater)
Natural Runoff 10%? Range from 7%-27%

Sub-Regional Scale*
95% less days of flow from site compared
to pre-development condition

Habitat Impacts No impact?

Watershed Scale
40% of flow days are from storms under 1”
in pre-development condition

Sub-Regional Scale*
Average Loss of 30% of volume of runoff

Downstream Water _ ) o
Use No impact? Loss of 7 ac-ft, per sq. mi., per year

Watershed Scale
XX% of volume is from storms under 1”

* Continuous simulation based on HSPF, Assumed 640 acres natural grass on B soils
converted to 70% urban impervious



Assumptions and Realities in the SMR

What Constitutes
MEP?
protect uses

Urban runoff from
impervious surfaces
leaves the SMR with
more water than it

would “naturally”

receive.

Impact of
Urbanization on
Flows in SMR

85% Storm Retention
most effective way to
reduce pollution and

asumptons | Reaity

Current proposal leaves water above the
85% storm untreated, and loss of flow can
itself constitute “water pollution.” A mix
of onsite infiltration and biofiltration may
be more protective of downstream
beneficial uses in the unique
circumstances of the SMR Basin. 85%
Retention is not “industry standard” as
suggested by NRDC.

River Data from 1925-2008 suggest that
the amount of runoff reaching the
Temecula Gorge has been relatively
constant. The increased runoff associated
with impervious surfaces appears to have
offset the losses associated with GW
mining and Vail Dam.



Assumptions and Realities in the SMR

Reductions in runoff
Impact on will not harm Large scale development/redevelopment

Downstream CPEN/FPUD ability to has the potential to reduce flows reaching
Water Rights fully utilize their Camp Pendleton
water rights

The CWRMA only addresses Base Flow.

CPEN is made whole The majority of the water that
The CWRMA and for increased replenishes CPEN’s groundwater basins
Base Flow infiltration via the comes from storm flows. The CWRMA
CWRMA Agreement does not replace Storm Flows lost to

infiltration or reuse in the upper basin




Assumptions and Realities in the SMR

T

The Federal standard requires 95t

The Federal Standard percentile storm capture unless
Federal Standard requires capture of  hydrologic conditions indicate natural site
for Stormwater the 95t percentile conditions would yield less than 95%
Capture storm under all infiltration in a pre-development
circumstances. condition. No requirement to

retain/infiltrate beyond Delta V.

Retention or infiltration of the 85t

. ercentile storm at every new or
CPEN is harmed P y

Infiltration versus cquallv by the redeveloped property will reduce the

Retention ; .y Y hydrograph beyond that which would
retention versus " ” L

Standards occur “naturally.” However, retention is

infiltration standard ) )
worse because the water in many cases is

entirely lost to the hyrologic system.




Assumptions and Realities in the SMR

Retrofit will not
cause any adverse

. effect on Language in the existing permit is
Retrofit of . :
Existin downstream flows ambiguous and can be read to require
Pro eriies because the 85t retrofit projects to meet the EPA/NRDC

P percentile retention proposed VBMP.

standard is not
mandated




Land Use: Runoff Coefficient
Low High  Midpoint

Unimproved areas 0.10 0.30 0.20
Residential (suburban) 0.25 0.40 0.33
Residential multiunit, detached 0.40 0.60 0.50
Neighborhood business area 0.50 0.70 0.60
Light industrial 0.50 0.80 0.65

Source: Viessman & Lewis, Introduction to Hydrology, 4th edition, HarperCollins
College Publishers: New York, 1996.

Example Comparing RB’s Permit Requirements with Delta-V Alternative

A 100-acre parcel is planned to be developed into a multi-family residential community

« Prior to development, the runoff coefficient is 0.20

« After development, the runoff coefficient will be 0.50

« This example compares runoff quantities from the 85" percentile, 24-hour storm,
assuming it has a depth of 1 inch:

-Pre-development runoff = 0.2 inches or 1.7 acre-feet
-Post-development runoff = 0.5 inches or 4.2 acre-feet

« Design Capture Volume (DCV) as defined by permit = runoff from the 85" percentile,
24-hour storm. For this site, DCV is 4.2 acre-feet.

o The Delta-V approach would require that LID retain the difference between pre- and
post-development runoff, such that the natural hydrology of the site is maintained':

-DCV for Delta-V = 4.2 ac-ft — 1.7 ac-ft = 2.5 acre-feet

o The permit as written would alter the natural hydrology by retaining an additional 1.7
acre-feet of runoff per event. Multiplied by multiple sites, with many events per year
over many years, this is a significant quantity of water over time, which should be
quantified in more detailed studies.

« The Delta-V approach ensures that (1) the natural hydrology is maintained, i.e. the
quantity of runoff is the same as under pre-development conditions, and (2) water
quality objectives are met by treating the remainder of runoff for the 85" percentile, 24-
hour storm using traditional BMPs.

' The Delta-V approach would require LID to retain the difference between pre- and post-development runoff.
Runoff from the 85" percentile, 24-hour storm which is not retained by LID would be treated and released using
traditional BMPs.



Impact of Retro-Fitting Developed Sites with LID

« An existing 100-acre, multi-family residential community will be outfitted with LID to
comply with the permit

« The runoff coefficient of the site is 0.50

« This example uses runoff quantities from the g5t percentile, 24-hour storm, assuming it
has a depth of 1 inch:

-Existing runoff = 0.5 inches or 4.2 acre-feet

« Design Capture Volume (DCV) as defined by permit = runoff from the 85" percentile,
24-hour storm. For this site, DCV is 4.2 acre-feet.

« After LID is implemented, 4.2 acre-feet of rainfall will be captured and retained per
event, potentially removing that 4.2 acre-feet from the surface water flows as they exist
today.

« This would alter the existing hydrology by potentially removing significant quantities of
water from the surface water system.

« In order to quantify the total impact to Camp Pendleton’s water supply, detailed studies
are needed.

« Questions that must be answered by further study include:

-How many total acres of existing development will be retrofitted with LID?
-What are the actual runoff coefficients of sites to be outfitted with LID?

-What is the seasonal variation of those runoff coefficients?

-Will LID retention and infiltration be feasible during extended wet conditions?
-What are the locations of planned LID facilities, and how does runoff from
those sites contribute to surface water flows leaving the upper watershed?



Impact of Using Different Design Storms for Design Capture Volume

« A hypothetical, daily model of LID capture was created to simulate long-term retention
by LID at a single site.

« The site is assumed to have a runoff coefficient of 0.50 for every storm, regardless of
antecedent conditions. This is a simplification which allows us to make a relative
comparison between design storm percentiles.

« The table below presents the percent of rainfall that is retained by LID for different
percentiles of the 24-hour storm

« The figure shows the data from the table in graphical format

« The slope of the line begins to increase at about the 50" percentile storm

Corresponding 24-
24-hour Storm hour Rainfall Depth'  Percent of Rainfall that
Percentile (in) is Retained by LID?
1% 0.01 1%
5% 0.02 1%
10% 0.03 2%
15% 0.04 2%
20% 0.06 4%
25% 0.08 5%
30% 0.10 6%
35% 0.12 7%
40% 0.15 8%
45% 0.18 9%
50% 0.21 11%
55% 0.25 12%
60% 0.30 14%
65% 0.37 16%
70% 0.45 18%
75% 0.51 20%
80% 0.64 23%
* 85% 0.80 26%
90% 1.06 30%
95% 1.64 36%
99% 2.90 43%
*Design storm as defined by current Permit
Notes:
1. Based on rainfall data from 1914-2008 at Wildomar station (Riverside County
Flood Control Network)

2. Based on retention and runoff from a single site assuming a 50% runoff
coefficient for all storms; also assumes that LID retention and infiltration is
feasible in wet conditions.



Percent of Rainfall Captured by On-Site LID Retention

50%

Percent of Rainfall Captured at a Single Site by LID Retention
Based on Hypothetical, Long-Term Daily Model using Rainfall from Wildomar Gage,
WY 1925-2008
Site Runoff Coefficient of 50%

40%

Percent of Rainfall Captured by LID Retention
®  Values for 50th and 85th Percentile, 24-hour Rainfall
= = = Line of constant slope

30%

20%

10%

o

10%

20% 30% 40% 50% 60% 70% 80%
24-hour Rainfall Percentile used to Determine Design Capture Volume

90%

100%
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Wayne Chiu - Fwd: LID (non-retention) Sizing Methods

From: Chiara Clemente

To: Chiu, Wayne

Date: 10/29/2010 9:47 AM

Subject: Fwd: LID (non-retention) Sizing Methods

Attachments: Sizing of a Bioswale (w_att).pdf; Permit Language.docx

>>> "Padres, Claudio" <CMPadres@rcflood.org> 10/28/2010 1:32 PM >>>
Ben,

As we discussed in our last meeting, there are several significant problems with the performance criteria in the
errata for non-retention LID BMPs. Below is a comparison of the two methods:

Ventura South OC
Implementation of | ‘Equivalent Pollutant and ‘hold’ .75 times VBMP: is clear, implementable,
performance criteria | Volume reduction’ is and enforceable — this is why we agreed to it

undefined, un-implementable, previously.

and un-enforceable.

WQ Protection Less Protective (see next Results in BMPs over 30 times larger than

column) Ventura Method*, which in turn will:

e treat much more water, and

e result in much more incidental volume loss
through infiltration, surface wetting, and
evapotranspiration.

e  Resultin much greater pollutant removal.

Because we all recognize the importance of
these benefits, we had agreed to this sizing
method, even knowing that it was very
conservative.

LID Manual Completely inconsistent with Based on our agreements leading to the public
our LID BMP Design Manual release, we have been finalizing our LID BMP
Design Manual based on the non-retention sizing
methodology in South OC. We are vested in that
approach.

*See attached calculations for background on the size comparison.

It is highly appropriate that the performance standard for non-retention BMPs be restored to the 0.75 x VBMP
standard as shown on the attached ‘permit language’ word document. This change (compared to the errata)
will result in better protection of water quality, better and clearer implementation, and further it maintains the

Copermittees’ ability to implement the pending LID BMP Design Manual within this watershed.

Additionally, in our discussions prior to the public release we offered 1 x VBMP as an additional safety factor to

file://C:\Documents and Settings\staff\Local Settings\Temp\XPgrpwise\4dCCA9834Region... 11/3/2010
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only facilitate the change to infiltration. If the infiltration language does not remain as originally drafted
(infiltration), that safety factor is not appropriate and should be restored to the 0.75 factor.

Please give me a call at your earliest convenience, and we can discuss this further.
Best regards,

Claudio M. Padres, PE
Senior Civil Engineer
Watershed Protection Division - NPDES
Riverside County Flood Control
and Water Conservation District
1995 Market Street, Riverside, CA 92501

Direct: 951.955.8602 | Cell: 951.312.7467 | cmpadres@rcflood.org

file://C:\Documents and Settings\staff\Local Settings\Temp\XPgrpwise\4dCCA9834Region... 11/3/2010



Sizing of a Bioswale

Assumptions:
Project: 1-acre commercial development (95% Impervious)

Location: Temecula

24-hour 85" percentile storm volume: 1.02”

Peak hourly intensity (in/hr) for a 24-hour storm: 14% of storm volume

(per Riverside County Hydrology Manual)

Runoff Coefficient C: 0.81

Vewme: 2977 Ft® (See attachment 1)

Sizing Method: Flow

Per South OC Method

“HoLb 0.75 TiMES VBMP” (Requirements based on Volume)

Swale Volume = 0.75 x Vgmp

Swale Volume = 2,233 ft®

Per Ventura Method
“TREAT 1.5 TIMES VBMP” (Requirements based on Flow)

Need to calculate the Flow Rate (Q) that will treat a volume of 1.5 x Vgyp.
1.5x VBMP = 4466 ft"3
Q=Cx1xA =>need to find I to be able to calculate Q.

To produce 4466 ft* of runoff, you would need a storm depth of 1.53”
(See attachment 2)

24-hour peak hourly intensity (1) = 14% of storm volume = 0.14 x 1.53
I= 0.21 inches/hour
Q=CxIxA=0.81x0.21x 1(acre) =0.17 cfs

Swale Volume = 71.40 ft? (See attachment 3)



Attachment 1

BMP Design Volume, Vgyp, Santa Ana/ Santa Margarita | Legend:

Required Entries
Calculated Cells

Company Name Date

Designed by County/City Case No

Test Case: 1-acre commercial in Temecula (95% impervious)

Enter the Area Tributary to this Feature Ar= 1 acres

Slope value from Design Volume Curve in Appendix A

Site Location Township
Range
Section
24-hour 85th % Storm Volume = 1.02 inches
Calculate the Impervious Percentage
Total Impervious Area in the Area Tributary to the Feature Avp= 0.95 acres
Total Area Tributary to the Feature Ar= 1 acres
Impervious Percentage i= 95%
Calculate the composite Runoff Coefficient, C for the BMP Tributary Area
Use the following equation based on the WEF/ASCE Method
C =0.858i°- 0.78i° + 0.774i + 0.04 C= 0.81
Determine Design Storage Volume, Vgyp
Calculate V, the 85% Unit Storage Volume V=S xC V= 0.82 (in*ac)/ac
Calculate the design storage volume of the BMP, Vgp.
Vawe (f)= V,, (in-ac/ac) x Ay (ac) x 43,560 (ft¥/ac) Vewp= 2977 ft°
12 (in/ft)
Notes:

Riverside County Best Management Practice Design Handbook
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Attachment 2

BMP Design Volume, Vgyp, Santa Ana/ Santa Margarita | Legend:

Required Entries
Calculated Cells

Company Name Date

Designed by County/City Case No

Test Case: 1-acre commercial in Temecula (95% impervious)

Enter the Area Tributary to this Feature Ar= 1 acres

Slope value from Design Volume Curve in Appendix A

Site Location Township
Range
Section
24-hour 85th % Storm Volume = 1.53 inches
Calculate the Impervious Percentage
Total Impervious Area in the Area Tributary to the Feature Avp= 0.95 acres
Total Area Tributary to the Feature Ar= 1 acres
Impervious Percentage i= 95%
Calculate the composite Runoff Coefficient, C for the BMP Tributary Area
Use the following equation based on the WEF/ASCE Method
C =0.858i°- 0.78i° + 0.774i + 0.04 C= 0.81
Determine Design Storage Volume, Vgyp
Calculate V, the 85% Unit Storage Volume V=S xC V= 1.23 (in*ac)/ac
Calculate the design storage volume of the BMP, Vgp.
Vawe (f)= V,, (in-ac/ac) x Ay (ac) x 43,560 (ft¥/ac) Vewp= 4465  ft°
12 (in/ft)
Notes:

Riverside County Best Management Practice Design Handbook
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Attachment 3

Design Procedure - Bioswale

Legend:

Required Entries
Calculated Cells

Company Name:

Date:

Designed by:

County/City Case No.:

Test Case: 1-acre commercial in Temecula (95% impervious)

Sized per Ventura Methodology

Enter the area tributary to the swale, max = 10-acres Ar= 1.0 acres
Enter Qgyp from Flow Worksheet Qemp= 017 cfs
Enter Swale Slope, Sideslopes and depth of flow

Mannings roughness (n) = 0.20 unitless
Enter side slope of proposed swale Side Slope (2) = 4

Max z = 4:1 (slopes must be 4:1 or flatter)
Enter longitudinal slope of the swale slope (s) = 0.01

Smin = 0.002, Syax = 0.020
Enter depth, d, of flow in the swale Depth of flow (d) = 5 inches

maximum 3 - 5 inches

Determine bottom width of swale

The simplified manning equation below will solve for the bottom width, b of the swale

b min = Qemp (N) b min = 1.0 ft
Enter proposed swale bottom width, Minimum = 2 ft b design = 2.0 ft
ddesign=" Qgmp(n) N3 (12 irﬂ

1.49(b design)(s*?) | * (11t ] ddesign= 3.3 inches
Check Velocity, V
Calculate cross sectional area of the swale
Area (A) = d (b+ zd) A= 0.84 sqft
Calculate the velocity of the swale, max = 1 foot/sec
V= Qgup V= 020 fps
A
Calculate Minimum Length and Minimum Top Width
Design Length (L) =V (ft/s) x 7 min contact time x (60 sec/min) L min = 85 ft
Minimum Top Width, Ty,
Tw min = b design + d design (2)(2) Tymin= 417 ft
Use pulldowns
Underdrains provided for C or D type soils or slopes < 0.5%? No
Check Dams provided for steep slopes? N/A
Volume = 7140 ft"3

If the swale has been designed correctly, there should be no error messages on the spreadsheet.

Riverside County Stormwater Quality Best Management Practice Design Handbook
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Page # 33-34 Section F.1.d.(4)(c)(ii) - If onsite [infiltration]* LID BMPs are technically infeasible
per section F.1.d.(7)(b), other LID BMPs may treat any volume that is not retained onsite. Due
to the flow through design of non-retention LID BMPs, the total volume of the BMP, including
pore spaces and pre-filter detention volume, must be sized to hold at least 0.75 times the
ortlon of the design capture vqume that is not retamed onS|te bv LID retention BMPs. preweee

deS|gned for an approprlate surface Ioadlng rate to prevent erosion, scour and channeling within
the BMP.

*The issue of ‘retention’ versus ‘infiltration’ is another independent point of contention. The proposed
changes are appropriate regardless of the outcome of the retention/infiltration discussion.



From: Jungreis CIV Jeremy N <jeremy.jungreis@usmc.mil>

To: <cclemente@waterboards.ca.gov>, Ben Neill <BNeill@waterboards.ca.gov>, W...
CC: Carlisle LtCol Kevin T <kevin.carlisle@usmc.mil>, Boughman CIV Paul R <p...
Date: 11/3/2010 2:41 PM

Subject: Draft Language for Hearing on 10 November

Attachments: Draft Memo 3 November 2010.doc; Assumptions and Realities of Riverside MS4
Permit.ppt; LID_examples_10-27-2010.doc; Hydrologic Points to R9-MS4 Order.pdf

Chiara:

Per our discussion of a short time ago, please find attached in the Memo entitled "3 November 2010,"
answers to the questions posed by your staff last Wednesday. The memo also contains proposed
language that would, if adopted, eliminate the possibility of harm to downstream water uses as the result
of volumetric losses associated with implementation of the proposed 85th percentile retention standard.

As reflected in the information previously provided to Board staff (also attached), we believe that we have
been responsive in demonstrating the possibility of harm to downstream water uses associated with
implementation of the proposed permit. As you have requested, we will endeavor to further refine the
answers provided in the 3 November memo, and provide you with additional data regarding hydrologic
implications before the November 10 Board meeting. However, we believe that our actions thus far
demonstrate due diligence and a good faith effort to reach a mutually beneficial resolution based on
available data. We continue to believe that a comprehensive study of the entire hydrograph is needed to
determine what amount of onsite retention versus treatment is the best means of assuring that
downstream beneficial uses are protected.

Best Regards,
Jeremy Jungreis

Mr. Jeremy N. Jungreis, Esq.

Director, Office of Water Resources
Marine Corps Base, Camp Pendleton
(760) 725-1059 (Office)

(760) 846-2273 (Blackberry)
http://www.sdcwa.org/board/jungreis.phtmi
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2171 E. Francisco Blvd., Suite K * San Rafael, California * 94901
TEL: (415) 457-0701 FAX: (415) 457-1638 e-mail: stever @stetsonengineers.com

STETSON

ENGINEERS INC.
TO: Camp Pendleton Office of Water Resources DATE: November 3, 2010
FROM: Stetson Engineers JOB NO: 2199-5001

RE: Impact to Water Resources on Camp Pendleton from RWQCB Tentative
Order No. R9-2010-0016

INTRODUCTION

Stetson Engineers has performed a cursory review the Santa Margarita River hydrology
and potential impacts from RWQCB Tentative Order No. R9-2010-0016. Generally, the
implementation of LID as dictated in the tentative order may negatively impact the water resources
available to Camp Pendleton and reduce the ability to fully exercise its water rights and protect its
riparian ecosystems. The tentative order would cause impacts in the tributary areas of the Santa
Margarita River upstream of Camp Pendleton’s boundary in Riverside County. The purpose of
this technical memorandum is to identify the potential impacts to Camp Pendleton’s water rights
and identify alternative language in the tentative order that could be adopted to mitigate future
negative impacts to the Base’s water supply caused by the wide-spread implementation of LID.

Alternative Language

Stetson advocates using the approach known as “Delta-V” for sizing LID facilities for
projects greater than 1 acre. The Delta-V approach ensures that LID facilities are sized such that
pre-development hydrology is maintained. The Design Capture Volume (DCV) for LID as
currently defined by the permit is the runoff volume from the 85" percentile, 24-hour storm. The
Delta-V approach would require that LID retain the difference between pre- and post-development
runoff. That is, LID facilities would be required to retain the runoff in excess of that under pre-
development conditions, rather than the entire runoff volume of the storm. However, the
remaining runoff volume would still be required to be treated with traditional treatment control
BMPs. The Delta-V approach would be required for projects with a size greater than 1 acre.
Lacking detailed hydrologic analysis, the 1 acre threshold was chosen to be consistent with the
State General Construction Permit requirements. Following collection and analysis of detailed
data sets, the 1-acre threshold could be adjusted at the next permit renewal cycle if retention at the
Delta-V level combined with biofiltration of residual runoff is found not to remove pollutants to
the maximum extent practicable.



To implement this change, the following alternative language is proposed, with additions
shown in red:

Add to Section F.1.d.(4):

(c) LID BMPs sizing criteria:
(1) For Priority Development Projects with a total area less than or equal to 1 acre, LID
BMPs must be sized and designed to ensure onsite retention without runoff, of the volume
of runoff produced from a 24-hour 85" percentile storm event (“‘design capture volume”);
For Priority Development Projects greater than 1 acre, LID BMPs must be sized and
designed to ensure onsite retention without runoff of the volume of runoff produced from a
24-hour 85th percentile storm event that is in excess of the runoff that would otherwise
occur from the pre-development site. Conventional treatment control BMPs, such as
biofiltration or other natural treatment systems, must be implemented to treat the remaining
runoff from the site.
(i1) If onsite retention LID BMPs are technically infeasible per section F.1.d.(7)(b), other
LID BMPs may treat any volume that is not retained onsite provided that the other LID

BMPs are sized to-hold-the-desicnstorm—volume thatisnetinfiltrated to achieve equivalent

storm water volame-and pollutant load reduction-as-+-the-entire-desien-capture-volume
wereretained-onsite. The LID BMPs must be designed for an appropriate surface loading

rate to prevent erosion, scour and channeling within the BMP.

Edit and Add to F.1.d.(7):

Technical infeasibility may result from conditions including, but not limited to:

(1) Locations that cannot meet the infiltration and groundwater protection requirements in section
F.1.c.(6) for large, centralized infiltration BMPs. Where infiltration is technically infeasible, the
project must still examine the feasibility of other onsite LID BMPs;

(i1) Insufficient demand for storm water outdoor reuse;

(iii) Smart growth and infill or redevelopment locations where the density and/or nature of the
project would create significant difficulty for compliance with the LID BMP requirements; and
(iv) Other site, geologic, soil, or implementation constraints identified in the Copermittees updated
SSMP document.

(v) Reduction in site runoff that negatively impacts downstream water availability.

Edit Errata language in Section F.1.C.(8):

Rain water harvesting and outdoor water reuse, where feasible sust may be encouraged as part #
of the site design and construction to reduce pollutants in storm water discharges to the MEP.

Edit the original language in F.3.D.(4):

(4) Each Copermittee must consider the results of the evaluation in prioritizing work plans for the
following year in accordance with Sections G.1 and J. Highly feasible projects expected to benefit
water quality should be given a high priority to implement source control and treatment control
BMPs. Where feasible, the-retrofit projects may be designed in accordance with the SSMP

requirements for conventional treatment control BMPs. within-sections El-d-3)-through F1-d(8)-

Stetson Engineers Inc. Page 2 117172010
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| tho Hived ificai : i1 Section E Lk,

Edit the Errata Page # C-7 - Add the following definition:

Low Impact Development Best Management Practices (LID BMPs) - LID BMPs include
schedules of activities, prohibitions of practices, maintenance procedures, and other management
practices to prevent or reduce the pollution of waters of the United States through storm water
management and land development strategies that emphasize conservation and the use of on-site
natural features integrated with engineered, small-scale hydrologic controls to more closely reflect
pre-development hydrologic functions. LID BMPs include retention practices that do not allow
runoff such as infiltration, rain water harvesting for outdoor use, ard-reuse (outdoor), and
evapotranspiration. Infiltration BMPs should be given priority over other LID BMPs during design
of facilities. LID BMPs also include flow-through practices such as biofiltration that may have
some discharge of storm water following treatment. Reuse or rainwater harvesting for indoor
applications that may result in exportation of water from the Santa Margarita River Basin shall
demonstrate compliance with California Water Code Sections 1200 through 1225.

Hydrologic Questions and Further Studies

Following an October 27, 2010 meeting with the RWQCB, the following questions were
posed by the Camp Pendleton and the RWQCB Staff:

=  What is the runoff coefficient for this watershed (understanding that this is based on
a S-year storm)?

= What is the annual runoff amount?
»  What is the runoff percentage for the 85" percentile, 24-hour storm?

=  What is the largest storm that would still likely have no runoff — the threshold
storm?

To be properly answered with a high degree of certainty, each of these questions requires
in-depth study that includes numerical modeling and use of hourly rainfall data to quantify the
response. The limited period of time since the errata language requiring retention of the 85™
percentile storm onsite was released has constrained the ability of Camp Pendleton to analyze the
questions posed in a comprehensive manner. Implementation of the tentative order, depending on
the final requirements, should include a requirement for the collection of hydrologic data so the
questions outlined above may be addressed. The following section outlines each of these
questions and the value for continuing studies.

Stetson Engineers Inc. Page 3 117172010
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What is the runoff coefficient for the Santa Margarita River watershed?

The runoff coefficient varies depending on land use, soil type, rainfall intensity, slope,
vegetative cover, and antecedent conditions. Additionally, the runoff coefficient will vary from
pre-developed to post-developed conditions based on anthropogenic changes to groundwater
levels. For example, pre-development areas of rising or elevated groundwater levels would
naturally support increased runoff, resulting in a higher runoff coefficient and lower infiltration
rate. Post-development conditions in the Santa Margarita River watershed are characterized by
lower groundwater levels that increase infiltration and reduce runoff. Given the same site, the
runoff coefficient may vary between pre- and postdevelopment conditions.

The following are a list of factors, and a short description of the issues, that would need to
be addressed to answer this question.

Antecedent conditions - What are the soil conditions during the design rainstorm? Flood analysis
may typically assume saturated soils that maximize the run-off
coefficient. While calculating the design flow runoff, unsaturated soils
will dictate a lower runoff coefficient than saturated soils. The seasonal
timing of storms will lead to different antecedent conditions for similar
storm events; the frequency of storms within short (i.e. month-long)
periods also affects runoff conditions.

Time - An analysis of the watershed on an annual or event driven rainfall event
will affect the runoff coefficient. Generally, runoff coefficients are less
during the beginning of the rainy season and greater at the end. An
annual runoff coefficient would differ from an event-specific runoff
coefficient.

Site Conditions - The soils are site-specific and will greatly affect the runoff coefficient.
Runoff from granitic basement rock is greater than runoff from
unsaturated alluvium. While a watershed runoff coefficient may be
desired, it would vary from site to site. Runoff is also affected by site
slope, with greater slopes generally leading to higher runoff percentages.
In addition, vegetative cover affects runoft: bare soils generate more
runoff than ground covered with thick vegetation.

Stetson Engineers Inc. Page 4 117172010
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EXAMPLE SITE SPECIFIC RUNOFF COEFFICIENTS FOR 5- TO 10-YEAR STORM EVENTS

Land Use: Runoff Coefficient

Low High  Midpoint
Unimproved areas 0.10 0.30 0.20
Residential (suburban) 0.25 0.40 0.33
Residential multiunit, detached 0.40 0.60 0.50
Neighborhood business area 0.50 0.70 0.60
Light industrial 0.50 0.80 0.65

Source: Viessman & Lewis, Introduction to Hydrology, 4th edition, HarperCollins
College Publishers: New York, 1996.

What is the annual runoff amount?

The annual runoff is dependent on groundwater levels, antecedent conditions, precipitation,
land use, soils type, and other factors that influence the runoff coefficient. It varies depending on
the type of hydrologic condition: more runoff during heavy precipitation years and less runoff
during drier years. The precipitation varies depending on natural and anthropogenic (eg. global
warming) variations in hydrologic cycles. Precipitation in the Santa Margarita River watershed is
controlled by northern Pacific storms, southern tropical storms, and to a lesser degree, summer
monsoonal rains. As these storm cycles change from year to year, the annual runoff from the
related precipitation also varies. For instance, given the same amount of rainfall, high intensity
southern tropical storms may generate more runoff, on an annual basis, than more frequent and
less intense northern pacific storms.

What is the runoff percentage for the 85! percentile, 24-hour storm?

The runoff percentage (eg. coefficient) for the 85" percentile, 24-hour storm, varies
depending on soil type, land use, antecedent conditions, rainfall intensity, and other factors
described in the response to the previous questions. Generally, runoff from a developed area on
top of basement rock (or saturated alluvium) will generate more runoff than from an undeveloped
area that overlies unsaturated alluvial sediments. The runoff percentage is a site-specific number
that should be determined based on soils, groundwater levels, slope, vegetative cover, and rainfall
intensity. Example site-specific runoff coefficients are shown in the previous table. The
watershed-wide runoff coefficient could be estimated by using streamflow, precipitation, geology,
and land use data to calculate the watershed-wide runoff coefficient.

The runoff measured by the USGS at the Santa Margarita River at Temecula Gage varied
over the last 10 years between 3,350 AFY (WY2002) and 86,300 AFY (WY2005). During a
longer period of record from 1974 through 2009, the flow from at the Temecula gage has varied
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from a minimum of 1,570 AFY (WY 1987) to 132,400 AFY (WY 1993). While variability of
runoff is related to hydrologic conditions, land use and other anthropenic changes also impact the
amount of runoff measured at the Temecula gage. A relationship between precipitation and runoff,
for varying antecedent conditions and changes in land use over time, could be developed through
detailed studies.

What is the largest storm that would still likely have no runoff — the threshold storm?

The development of a threshold storm based on runoff is site specific, but would vary
depending on soils, antecedent conditions, rainfall intensity, level of development, etc. When soils
are saturated, the runoff from a site located on basement complex rock will be greater than a site
that overlies unsaturated alluvium. Similarly, runoff during pre-developed conditions may be
greater than runoff during developed conditions due to elevated groundwater levels and saturated
stream channels. Estimating the impact of water development projects such as Vail Dam, Lake
Skinner, and Diamond Valley Lake would be required to determine what level of storm would
result in zero runoff from the watershed. Runoff from the site-level perspective is also affected by
natural and anthropengic impacts that would need to be accounted for in analysis of the hydrology.

Data obtained from a detailed study that related precipitation versus runoff, given changing
land use conditions discussed in the previous section, could be used to identify the threshold storm.
The results of the study would likely identify the threshold storm for varying hydrologic condtions.

Conclusions That Can Be Made from Existing Data

Analysis of tentative Order No. R9-2010-0016 indicates that retention of the 85%
percentile, 24-hour storm, will cause a reduction of downstream surface flow. This result has been
preliminarily identified in Stetson’s previous October 11, 2010 memorandum regarding
Hydrologic Points Related to Tentative Order R9-2010-0016. The greatest impact to water
resources downstream of the Temecula Gorge will occur during dry hydrologic conditions when
limited water supplies are available to meet both domestic water supply and habitat requirements.
A preliminary estimation of streamflow impacts due to the tentative order, based on a range of
hydrologic conditions, will be prepared based on available datasets for the Board Hearing on
November 10th.
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Assumptions and Realities in the SMR
| Assumptions | Reality

0.6”? 1.02” (70% greater)
Natural Runoff 10%? Range from 7%-27%

Sub-Regional Scale*
95% less days of flow from site compared
to pre-development condition

Habitat Impacts No impact?

Watershed Scale
40% of flow days are from storms under 1”
in pre-development condition

Sub-Regional Scale*
Average Loss of 30% of volume of runoff

Downstream Water _ ) o
Use No impact? Loss of 7 ac-ft, per sq. mi., per year

Watershed Scale
XX% of volume is from storms under 1”

* Continuous simulation based on HSPF, Assumed 640 acres natural grass on B soils
converted to 70% urban impervious



Assumptions and Realities in the SMR

What Constitutes
MEP?
protect uses

Urban runoff from
impervious surfaces
leaves the SMR with
more water than it

would “naturally”

receive.

Impact of
Urbanization on
Flows in SMR

85% Storm Retention
most effective way to
reduce pollution and

asumptons | Reaity

Current proposal leaves water above the
85% storm untreated, and loss of flow can
itself constitute “water pollution.” A mix
of onsite infiltration and biofiltration may
be more protective of downstream
beneficial uses in the unique
circumstances of the SMR Basin. 85%
Retention is not “industry standard” as
suggested by NRDC.

River Data from 1925-2008 suggest that
the amount of runoff reaching the
Temecula Gorge has been relatively
constant. The increased runoff associated
with impervious surfaces appears to have
offset the losses associated with GW
mining and Vail Dam.



Assumptions and Realities in the SMR

Reductions in runoff
Impact on will not harm Large scale development/redevelopment

Downstream CPEN/FPUD ability to has the potential to reduce flows reaching
Water Rights fully utilize their Camp Pendleton
water rights

The CWRMA only addresses Base Flow.

CPEN is made whole The majority of the water that
The CWRMA and for increased replenishes CPEN’s groundwater basins
Base Flow infiltration via the comes from storm flows. The CWRMA
CWRMA Agreement does not replace Storm Flows lost to

infiltration or reuse in the upper basin




Assumptions and Realities in the SMR

T

The Federal standard requires 95t

The Federal Standard percentile storm capture unless
Federal Standard requires capture of  hydrologic conditions indicate natural site
for Stormwater the 95t percentile conditions would yield less than 95%
Capture storm under all infiltration in a pre-development
circumstances. condition. No requirement to

retain/infiltrate beyond Delta V.

Retention or infiltration of the 85t

. ercentile storm at every new or
CPEN is harmed P y

Infiltration versus cquallv by the redeveloped property will reduce the

Retention ; .y Y hydrograph beyond that which would
retention versus " ” L

Standards occur “naturally.” However, retention is

infiltration standard ) )
worse because the water in many cases is

entirely lost to the hyrologic system.




Assumptions and Realities in the SMR

Retrofit will not
cause any adverse

. effect on Language in the existing permit is
Retrofit of . :
Existin downstream flows ambiguous and can be read to require
Pro eriies because the 85t retrofit projects to meet the EPA/NRDC

P percentile retention proposed VBMP.

standard is not
mandated




Land Use: Runoff Coefficient
Low High  Midpoint

Unimproved areas 0.10 0.30 0.20
Residential (suburban) 0.25 0.40 0.33
Residential multiunit, detached 0.40 0.60 0.50
Neighborhood business area 0.50 0.70 0.60
Light industrial 0.50 0.80 0.65

Source: Viessman & Lewis, Introduction to Hydrology, 4th edition, HarperCollins
College Publishers: New York, 1996.

Example Comparing RB’s Permit Requirements with Delta-V Alternative

A 100-acre parcel is planned to be developed into a multi-family residential community

« Prior to development, the runoff coefficient is 0.20

« After development, the runoff coefficient will be 0.50

« This example compares runoff quantities from the 85" percentile, 24-hour storm,
assuming it has a depth of 1 inch:

-Pre-development runoff = 0.2 inches or 1.7 acre-feet
-Post-development runoff = 0.5 inches or 4.2 acre-feet

« Design Capture Volume (DCV) as defined by permit = runoff from the 85" percentile,
24-hour storm. For this site, DCV is 4.2 acre-feet.

o The Delta-V approach would require that LID retain the difference between pre- and
post-development runoff, such that the natural hydrology of the site is maintained':

-DCV for Delta-V = 4.2 ac-ft — 1.7 ac-ft = 2.5 acre-feet

o The permit as written would alter the natural hydrology by retaining an additional 1.7
acre-feet of runoff per event. Multiplied by multiple sites, with many events per year
over many years, this is a significant quantity of water over time, which should be
quantified in more detailed studies.

« The Delta-V approach ensures that (1) the natural hydrology is maintained, i.e. the
quantity of runoff is the same as under pre-development conditions, and (2) water
quality objectives are met by treating the remainder of runoff for the 85" percentile, 24-
hour storm using traditional BMPs.

' The Delta-V approach would require LID to retain the difference between pre- and post-development runoff.
Runoff from the 85" percentile, 24-hour storm which is not retained by LID would be treated and released using
traditional BMPs.



Impact of Retro-Fitting Developed Sites with LID

« An existing 100-acre, multi-family residential community will be outfitted with LID to
comply with the permit

« The runoff coefficient of the site is 0.50

« This example uses runoff quantities from the g5t percentile, 24-hour storm, assuming it
has a depth of 1 inch:

-Existing runoff = 0.5 inches or 4.2 acre-feet

« Design Capture Volume (DCV) as defined by permit = runoff from the 85" percentile,
24-hour storm. For this site, DCV is 4.2 acre-feet.

« After LID is implemented, 4.2 acre-feet of rainfall will be captured and retained per
event, potentially removing that 4.2 acre-feet from the surface water flows as they exist
today.

« This would alter the existing hydrology by potentially removing significant quantities of
water from the surface water system.

« In order to quantify the total impact to Camp Pendleton’s water supply, detailed studies
are needed.

« Questions that must be answered by further study include:

-How many total acres of existing development will be retrofitted with LID?
-What are the actual runoff coefficients of sites to be outfitted with LID?

-What is the seasonal variation of those runoff coefficients?

-Will LID retention and infiltration be feasible during extended wet conditions?
-What are the locations of planned LID facilities, and how does runoff from
those sites contribute to surface water flows leaving the upper watershed?



Impact of Using Different Design Storms for Design Capture Volume

« A hypothetical, daily model of LID capture was created to simulate long-term retention
by LID at a single site.

« The site is assumed to have a runoff coefficient of 0.50 for every storm, regardless of
antecedent conditions. This is a simplification which allows us to make a relative
comparison between design storm percentiles.

« The table below presents the percent of rainfall that is retained by LID for different
percentiles of the 24-hour storm

« The figure shows the data from the table in graphical format

« The slope of the line begins to increase at about the 50" percentile storm

Corresponding 24-
24-hour Storm hour Rainfall Depth'  Percent of Rainfall that
Percentile (in) is Retained by LID?
1% 0.01 1%
5% 0.02 1%
10% 0.03 2%
15% 0.04 2%
20% 0.06 4%
25% 0.08 5%
30% 0.10 6%
35% 0.12 7%
40% 0.15 8%
45% 0.18 9%
50% 0.21 11%
55% 0.25 12%
60% 0.30 14%
65% 0.37 16%
70% 0.45 18%
75% 0.51 20%
80% 0.64 23%
* 85% 0.80 26%
90% 1.06 30%
95% 1.64 36%
99% 2.90 43%
*Design storm as defined by current Permit
Notes:
1. Based on rainfall data from 1914-2008 at Wildomar station (Riverside County
Flood Control Network)

2. Based on retention and runoff from a single site assuming a 50% runoff
coefficient for all storms; also assumes that LID retention and infiltration is
feasible in wet conditions.



Percent of Rainfall Captured by On-Site LID Retention

50%

Percent of Rainfall Captured at a Single Site by LID Retention
Based on Hypothetical, Long-Term Daily Model using Rainfall from Wildomar Gage,
WY 1925-2008
Site Runoff Coefficient of 50%

40%

Percent of Rainfall Captured by LID Retention
®  Values for 50th and 85th Percentile, 24-hour Rainfall
= = = Line of constant slope

30%

20%

10%

o

10%

20% 30% 40% 50% 60% 70% 80%
24-hour Rainfall Percentile used to Determine Design Capture Volume

90%

100%




MEMORANDUM

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

TO: Jeremy Jungreis DATE: October 11, 2010
FROM: Stetson Engineers JOB NO: 2197-5000-5001AC
RE: Hydrologic Points Related to Tentative Order R9-2010-0016

The San Diego Regional Water Quality Control Board (RWQCB) has published
Tentative Order R9-2010-0016, entitled “Waste Discharge Requirements for Discharges from
the Municipal Separate Storm Sewer Systems (MS4s) Draining the County of Riverside, the
Incorporated Cities of Riverside County, and the Riverside County Flood Control and Water
Conservation District within the San Diego Region”. The Order introduces Low-Impact
Development (LID) site design as an option for new development, redevelopment and retrofit
projects to comply with the Order. Specifically, the Order requires that “LID BMPs must be
sized and designed to ensure onsite retention without runoff, of the volume of runoff produced
from a 24-hour 85" percentile storm event” (p 33).

The Order does not specifically address the quantities of water that may be lost from
streamflow. However, by specifying the 85th percentile, 24-hour rainfall event as the standard
for on-site retention (p. 33), this assures that significant amounts of rainfall may be captured and
potentially affect water resources for domestic and environmental uses on Camp Pendleton. The
following are topics that require discussion in order to understand the impact of R9-2010-0016 to
Camp Pendleton’s ability to meet its existing and future water requirements.

l. Hydrogeologic Setting — Upper v. Lower Groundwater Basins
1. Hydrology of the Santa Margarita River and its tributaries (Fig 1)

I1l.  Order Requirements — Runoff from the 85% 24-Hour Rainfall/Capture
Requirements
IV.  Occurrence of Precipitation — Impact of antecedent conditions - Dry v. Wet Years

IV.  Example during Wet (WY 2003) and Dry (WY 2006) conditions (Figs 2 and 3)
V. Impacts from Retrofit and Future Development

VI. Impact to CPEN Water Supply — Reliance on Stormflows

VII.  Preferred Changes to Existing Order.



FIGURE 1. NON-AUGMENTED FLOW AT THE SANTA MARGARITA RIVER GORGE

Santa Margarita River near Temecula (Gorge)
Gaged Flows Less Historical Augmentation
WY 1924 - 2009
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FIGURE 1. INFILTRATION AND RUNOFF DEPTHS FOR 1,000-ACRE
CoOMMERCIAL AREA FOR WY 2003

Example Infiltration and Runoff Depths for a 1,000-acre Commercial Area
Retrofitted with LID

WY 2003 - Wetter than normal year
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*Data presented here are monthly sums computed from the daily precipitation values used in this analysis
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FIGURE 2. INFILTRATION AND RUNOFF DEPTHS FOR 1,000-ACRE

COMMERCIAL AREA FOR WY 2006

Example Infiltration and Runoff Depths for a 1,000-acre Commercial Area
Retrofitted with LID
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