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The Chino Basin Optimum Basin Management Program (OBMP) was developed
pursuant to the Judgment (Chino Basin Municipal Water District v. City of Chino,
et al.) and a ruling by the Court on February 19, 1998 (WEI, 1999). The OBMP
maps a strategy that provides for the enhanced yield of the Chino Basin and seeks
to provide reliable, high-quality water supplies for the development that is
expected to occur within the Basin. The OBMP Implementation Plan is the court
approved governing document for achieving the goals defined in the OBMP. The
OBMP Implementation Plan includes the following Program Elements (PE):

PE 1.Develop and Implement a Comprehensive Monitoring Program
PE 2.Develop and Implement a Comprehensive Recharge Program

PE 3.Develop and Implement a Water Supply Plan for the Impaired Areas
of the Basin

PE 4.Develop and Implement a Comprehensive Groundwater
Management Plan for Management Zone 1

PE 5.Develop and Implement a Regional Supplemental Water Program

PE 6.Develop and Implement Cooperative Programs with the Regional
Board and Other Agencies to Improve Basin Management

PE 7.Develop and Implement a Salt Management Program

PE 8.Develop and Implement a Groundwater Storage
Management Program

PE 9.Develop and Implement Conjunctive Use Programs

A fundamental component in the implementation of each of the OBMP PEs is
the monitoring performed in accordance with PE 1, which includes the
monitoring of basin hydrology, pumping, recharge, groundwater levels,
groundwater quality, and ground-level movement. Monitoring is performed by
basin pumpers, Chino Basin Watermaster (Watermaster) staff, and other
cooperating entities. Watermaster staff collects and compiles the monitoring
data into relational databases to support data analysis and reporting.

As a reporting mechanism and pursuant to the OBMP Phase 1 Report, the
Peace Agreement and the associated OBMP Implementation Plan, and the
November 15, 2001 Court Order, Watermaster staff prepares a State of the
Basin Report every two years. In October 2002, Watermaster completed the
Initial State of the Basin Report (WEI, 2002). The baseline for this report was on
or about July 1, 2000 - the point in time that represents the adoption of the
Peace Agreement and the start of OBMP implementation. Subsequent State of
the Basin Reports (WEI, 2005a; 2007a; 2009a; 2011c; 2013a; 2015b; 2017a, WEI
2019) were used to:

e Describe the then-current state of the Basin with respect to
hydrology, production, recharge, groundwater levels,
groundwater quality, and ground-level movement; and

e Demonstrate the progress made since July 1, 2000 related to
activities, such as: production meter installation, desalter
planning and engineering, recharge assessments, recharge master

planning, hydraulic control, expansion of monitoring programs for
groundwater levels and quality, and the monitoring and
management of land subsidence.

This 2020 State of the Basin Report is an atlas-style document. It consists of
detailed exhibits that characterize current Basin conditions related to hydrology,
groundwater production and recharge, groundwater levels, groundwater quality,
and ground-level monitoring at of the end of fiscal year (FY) 2019/2020. In many
of these exhibits, data are characterized as they relate to the Management Zones
(MZs) defined in the OBMP. Exhibit 1-1 is a location map of the Chino Basin OBMP
MZs showing key map features. Exhibit 1-2 shows the water service area
boundaries for the major municipal producers in the Chino Basin related to the
OBMP MZs.

The exhibits in this report are grouped into the following sections:

Hydrologic Conditions: This section contains exhibits that characterize the
state of the Chino Basin as it relates to land use, hydrology, and climate (e.g.
precipitation, temperature, and evaporation). This information provides a
context for understanding the other changes in the Chino Basin that are
managed through the OBMP.

Basin Production and Recharge: This section contains exhibits that characterize
groundwater production and recharge over time and space, including progress
towards the expansion of the Chino Basin Desalters and the Chino Basin
Groundwater Recharge Program. This information is useful in understanding
historical changes in groundwater levels and quality.

Groundwater Levels: This section contains exhibits that characterize
groundwater flow patterns and the change in groundwater elevations since
2000. It includes groundwater-elevation maps for spring 2000, spring 2016, and
spring 2018, and groundwater-elevation change maps for 2000 to 2020 and
2016 to 2020. This section also includes characterizations of the time history of
groundwater levels throughout the Chino Basin and correlates the change in
groundwater levels to observed precipitation, recharge, and pumping patterns.

Groundwater Quality: This section contains exhibits that characterize the
groundwater quality across the Chino Basin. The constituents characterized
include total dissolved solids (TDS), nitrate, and other constituents of concern.
This characterization includes maps of the spatial distribution of constituent
concentrations, updated delineations of known point-source contaminant
plumes across the Basin, and time-series charts that characterize TDS and
nitrate concentration trends in the OBMP MZs since 1972.

Ground-Level Monitoring: This section contains exhibits that characterize the
history of land subsidence and ground fissuring, and the current state of ground-
level movement in the Chino Basin as understood through the Watermaster’s
ground-level monitoring program. This characterization includes an assessment
of ground-level movement in each of the five Areas of Subsidence Concern.

1.0 Introduction
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This section contains seven exhibits that illustrate important hydrologic
concepts to aid in understanding contemporary water management issues in
the Chino Basin.

Significant hydrologic investigations have been completed in the Chino Basin
that have: led to the construction of new recharge facilities increasing the
amount of storm water recharge and the supplemental water recharge capacity
(WEI, 2013); produced estimates of annual net recharge and Safe Yield (WEI,
2020); developed the relationship of desalter production and reoperation to
Santa Ana River recharge (WEI, 2015); and built the relationship of managed
storage to annual net recharge and Safe Yield (WEI, 2018). The information
presented herein was mostly drawn from these investigations and some
information is being published here for the first time. Apart from Exhibit 2-1,
each exhibit contains text that describes and interprets the charts presented.

Exhibit 2-1 shows the location of the Chino Basin within the Upper Santa Ana
River Watershed and the locations of two key stream-gaging stations in the
Chino Basin. Daily discharge data measured at the USGS gaging stations on the
Santa Ana River at MWD Crossing (USGS Station 11066460) and at the Santa
Ana River at Below Prado Dam (USGS Station 11074000) can be used to
characterize the discharge of the Santa Ana River as it enters and exits the
Chino Basin. The relationship of groundwater management activities in the
Chino Basin and the streambed infiltration of Santa Ana River discharge was
incorporated into the Chino Basin OBMP. Santa Ana River discharge is
composed of storm flow and base flow. Storm flow is discharge that is the direct
result of runoff from precipitation. Base flow is the difference between the total
measured discharge and storm flow; it consists of discharge from wastewater
treatment plants and rising groundwater. Exhibit 2-1 shows the locations of the
USGS gaging stations and wastewater treatment plant discharges. Base flow is
a significant source of recharge to the Chino Basin.

Exhibit 2-1 also shows the annual discharge hydrographs in water year (WY) for
the Santa Ana River at MWD Crossing and at Below Prado Dam. The annual
discharge values have been divided into storm and base flows. The base flow
time series tends to increase over time, following the conversion of land uses
to urban and industrial, until the onset of the great recession in 2008. These
land use conversions increased base flow because the improved land uses were
sewered, and the resulting wastewater discharged to the River. After
WY 2007/2008, the base flow decline was caused by decreased water use due
to recession and drought and the Inland Empire Utilities Agency’s (IEUA)
increased use of recycled water for direct and indirect uses, thereby reducing
wastewater discharges to the Santa Ana River.

The Santa Ana River base flow entering the Chino Basin at the MWD Crossing
(Riverside Narrows) reached a maximum of 71,000 af in WY 1998/1999 and has
been generally decreasing since then. Starting in WY 2007/2008, the base flow
at MWD Crossing has been less than 50,000 afy, with an average of 36,000 afy.
Part of the decrease in base flow at the MWD Crossing after WY 2007/2008 is
due to a decrease in wastewater discharge to the Santa Ana River upstream
and falling groundwater levels in the groundwater basins underlying the Santa

Ana River upstream, the combined effect is a decrease in rising groundwater
just upstream of the Metropolitan MWD Crossing.

The base flow leaving the Chino Basin at Prado Dam is about twice the base
flow entering the Chino Basin due to the combined wastewater treatment plant
discharges of the Cities of Corona and Riverside, the IEUA, and the West
Riverside County Wastewater Reclamation Authority. The base flow at Prado
Dam reached a maximum of 188,000 af in WY 1996/1997 and has been
generally decreasing since. Starting in WY 2008/2009, the base flow at Prado
Dam has been less than 120,000 afy with an average of 86,500 afy. The
decrease in base flow exiting the Chino Basin is due to: the decrease in base
flow entering the Chino Basin at the Riverside Narrows; decreases in
wastewater discharges due to water conservation and recycled water reuse;
and increased streambed infiltration caused by increased groundwater
production in the southern Chino Basin.

2.0 Hydrologic Conditions
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Annual Precipitation in Inches over the Chino Basin by Fiscal Year
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Dry Period Recurrence Interval over the Chino Basin by Fiscal Year

Precipitation is a major source of groundwater recharge for the Chino Basin through the deep infiltration of precipitation
and stormwater recharge in streams and recharge facilities. The chart on the upper left shows the long-term annual
precipitation time series. These annual precipitation estimates are based on an areal average over the Chino Basin, created
from gridded monthly precipitation estimates prepared by the PRISM Climate Group, and covers the period 1895 through
2020. The annual precipitation estimates cover the FY (July through June). The chart contains a horizontal line indicating the
125-year average annual precipitation of 16.4 inches, and the cumulative departure from mean (CDFM) precipitation. The
CDFM plot is a useful way to characterize the occurrence and magnitude of wet and dry periods: positive sloping segments
(trending upward from left to right) indicate wet periods, and negative sloping segments (trending downward from left to
right) indicate dry periods. The wet and dry periods are labeled at the bottom of the chart. On average, the ratio of dry years
to wet years is about three to two. That is, for every ten years, about six years will experience below average precipitation
and four years will experience greater than average precipitation. That said, 1945 through 1976 was a 32-year dry period,
punctuated by seven years of above average precipitation: a dry-to-wet year ratio of about four to one. The period 1999
through 2020 was a 22-year dry period punctuated with six wet years: a dry-to-wet year ratio of about eight to three. Dry
periods tend to be long and very dry and wet periods tend to relatively short and very wet (see for example 1936 through
1944, 1977 through 1985 and 1993 through 1998).

The chart on the lower left is an annual dry-period frequency duration plot that shows the recurrence interval of dry periods
of various durations for the 125-year period of 1896 through 2020. The recurrence interval (R) is calculated as, R=T/m,
where T is the length of record in years and m is the rank number of the event when the events are arrayed in order of
magnitude. For T=125 years, the extreme event would have a recurrence interval of 125 years, the second event - 62.5
years, the third — 41.7 years, etc. An event having recurrence interval, R, signifies that over a time period of n years, where
n>> R, such an event would be expected to happen n/R times. For example, 2012 through 2014, the driest three-year period
in the historical record, has a recurrence interval of 125 years, meaning that based on the historical data, a three-year period
with less than or equal to 6.8 inches of average annual rainfall would be expected to happen eight times in 1,000 years. The
chart shows that four of the five driest years on record occurred in the 1999 through 2020 dry period; and the driest

40 consecutive three, five and 10-year periods have all occurred since 1999. The OBMP implementation period corresponds
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January - February and July - August Surface Temperature Anomalies over the Chino Basin 1896-2020

14 450 The chart on the upper left shows the time history of annual surface temperatures and 10-year average surface
10-Year Moving Average Surface Temperature Anomaly (July - August) temperature.anomalles for January-February and July-August. The January-February period re_presents winter and
12 10y . ; | b the coldest time of the year, and the July-August period represents summer and the hottest time of the year. The
0-Year Moving Average Surface Temperature Anomaly (January - February) average 10-year surface temperature anomaly is computed as the difference between the running ten-year average
10~ Surface Temperature Anomaly (July - August) surface temperature and the 20-year average surface temperature for the 1931 through 1950 period. This chart also
E’, Surface Temperature Anomaly (January - February) - 400 shows the estimated atmospheric carbon dioxide concentration. The 1931 to 1950 baseline period corresponds to
= 84 > a period of relatively stable atmospheric carbon dioxide concentration of about 320 parts per million (ppm). After
IS ) . g 1950, the atmospheric carbon dioxide concentration rate increases at an increasing rate through 2020. The surface
o Surface temperature anomalies are relative to 1) t t Vi ful to ch teri f t t trend
£ 61 1931-1950 average surface temperature _§ emperature anomaly is a useful way to characterize surface temperature trends.
8 (0]
% 4 350 & The data used to generate this chart is based on observed daily maximum and minimum temperatures converted to
o 8 monthly statistics and interpolated by the PRISM Climate Group to produce gridded monthly maximum and mini-
£ 24 e mum temperature estimates. The complete record of atmospheric carbon dioxide concentrations is assembled from
A S multiple sources: prior to 1959, the annual values shown were estimated from an analysis of the Law Dome DE08
§ 0 - 3 and DEO8-2 ice cores in Antarctica (D.M. Etheridge, et al., 1998); values after 1959 were directly measured at the
t 300 Mauna Loa Observatory in Hawaii (NOAA, 2019).
> )
-2
The 10-year moving average of the surface temperature anomaly for the July-August period varies between -2.0 and
-4 : . +0.5 degrees Fahrenheit. In contrast, the 10-year moving average of the surface temperature anomaly for the Janu-
ary-February period has been increasing from 1954 to 2020 at a rate of 0.08 degrees Fahrenheit per year, and result-
'6 IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII| 250 e.dinaWInterter:nperaturedepart%'lreOfabOUt+5degrees.FahrenheitlnzozocomparedtOthe1.931t0.1950ba5e-
R N N I S N S N N N S N N SRR line perlod: The |ncre§se.|n the winter tcemperatu.res. .durlng this pe_rlod ap.pears. to correlate with the |nFrease !n
IS MG M M MG LI AN SR SRS N SIS SR SR M M NI NGOG M. MO M PN AN PN atmospheric carbon dioxide concentration. The significance of the increasing winter temperature to Chino Basin
groundwater management is two-fold: a decrease in the occurrence of snowfall and increase in precipitation, and a
Annual ET, Calculated at CIMIS Stations Near Chino Basin by Fiscal Year 1986-2020 slight increase in winter-time evapotranspiration (ET). The reduction in snowfall, coupled with an increase in precipi-
100 450 tation, will increase the surface water discharge associated with individual precipitation events, cause more
) frequent exceedances of the recharge capacity of existing recharge facilities, and subsequently reduce the amount
[ Annual ET,at Pomona Station . . . T
90 1 ° of stormwater recharged in the Basin relative to precipitation in the past.
Annual ET, at UCR Station
80 1 Annual Average Atmospheric CO2 The chart on the lower left shows the annual potential ET (ETo) as computed at the California Irrigation Management
Concentration (Various Sources) - 400 > Information System for stations in the Cities of Pomona and Riverside (University of California Riverside [UCR]). The
70 5 reported ETo values are computed from measurements of solar radiation, temperature, humidity, and wind speed.
T 604 g It is unclear from these time series data that ETo is changing in response to increases in atmospheric carbon dioxide
T_B = concentration. The trends in ETo, if they become more apparent, will need to be included in future hydrologic evalu-
W50 L 350 & ations of the Chino Basin.
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The watershed surface that is tributary to and overlies the Chino Basin
General Land Use Categories and the water management practices over this surface have changed
dramatically over the last 80 years. The land use, water management,
and drainage conditions that are tributary to and overlie the Basin at a
Dairy specific time are referred to collectively as the cultural condition of the
basin. The types of land uses that overlie a groundwater basin have a
Urban profound impact on recharge. The land use transition from natural to
agricultural uses and subsequently to developed urban uses changes
Vacant the amount of recharge to the Basin. Furthermore, irrigation practices
change over time in response to agricultural economics (e.g., demand
Riparian Vegetation for various agricultural products, commodity prices, production costs,
etc.), regulatory requirements, technology, and the availability and
cost of water. Urbanization increases the amount of imperviousness
and decreases the irrigable and permeable areas that allow irrigation
return flows and precipitation to infiltrate through the soil. And, urban-
ization increases the amount of stormwater produced on the land
surface. Drainage improvements associated with the transition from
natural and agricultural uses to urban uses reduce the recharge of
stormwater: channels and streams in the Chino Basin were
concrete-lined to move stormwater efficiently through the watershed

to the Santa Ana River.

Agriculture

Historically, when land use has converted from natural and agricultural

uses to urban uses, imperviousness has increased from near 0 to

between 60 and almost 100 percent, depending on the specific land

Historical and Projected Distribution of Land Use use. The maps on the left of this exhibit illustrate general land use

in the Chino Basin types in the Chino Basin for 1949 and 2017. These data were obtained

. from the Department of Water Resources, San Bernardino County, and

140,000 - 100% the Southern California Association of Governments. Also included is a
chart that shows the estimated total imperviousness associated with
the land uses. This latter chart is based on land use mapping for the
120,000 L 20% years shown on the x-axis and projected land use from the land use
control agencies. The land use was predominantly in an agricultural

and undeveloped state until 1984: urban uses accounted for about 10
percent from 1933 through 1957, grew to about 25 percent in 1975,
L 60% and reached about 60 percent in 2000. The total imperviousness of the

- 90%

100,000 - - 70%

g 80,000 p Chino Basin is estimated to have increased from 18 percent in 1975 to
S - 50% § about 56 percent in 2017 and is projected to reach about 60 percent by
§ 3 2030. Based on an investigation to recalculate the Chino Basin Safe
< 60,0007 - 40% Yield, these land use changes contributed to a reduction of the deep
infiltration of precipitation and applied water over the last 80 years.
40,000 - - 30% For example, the model-estimated deep infiltration of precipitation
and applied water decreased from about 125,000 afy over the period
- 20% of 1980 through 1989 to 80,000 afy over the period of 2010 through

20,000 - 2018 (WEI, 2020).
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Estimated Unmanaged Stormwater Recharge for the Santa Ana
River Tributaries in the Chino Basin and Managed Stormwater Recharge
in Recharge Basins Resulting from Recharge Master Plans by Fiscal Year

%000 qg -/  —» —— —— — — — — —— — ——
[ | Estimated Unmanaged Stormwater Recharge for Santa Ana River Tributaries
30,000 - S Managed Stormwater Recharge Resulting from Implementation of 2002 RMP
Average Annual Total Managed Stormwater Recharge with the 2002 RMP
= 25,000 - Average Annual Total Managed Stormwater Recharge
E After Completion of the 2013 RMPU Projects
8
& 20,000 -
o N _
o 14,700 afy
% 15,000 - (Expected average starting in 2022) _
S B —
g - [] 9,950 afy -
S 10.000 (Average starting in 2005) = ]
wv 7
5,000 o
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Drainage improvements were incorporated into the urban landscape in the Chino Basin to convey
stormwater rapidly, safely, and efficiently from the land surface through urban developments, and to
discharge stormwater away from urbanized areas. Until the late 1990s, there was little or no thought as
to the value of the stormwater that discharged out of the Chino Basin. The map to the left shows the
stream systems that start in the San Gabriel Mountains and flow from the north to the south, crossing
the Cucamonga, Chino, and Six Basins. From about 1957 to the present, the drainage areas overlying the
valley floor have been almost completely converted to urban uses, and almost all the streams have been
converted from unlined to concrete-lined channels.

The above chart illustrates the estimated unmanaged stormwater recharge in the Chino Basin (blue
bars) for the Santa Ana River tributaries that flow south over the Chino Basin for the period of FY
1977/1978 through 2019/2020. The lining of these channels has almost eliminated unmanaged
stormwater recharge in the Chino and Cucamonga Basins after 1984. The orange bars indicate the
estimated managed stormwater recharged in recharge basins reported by IEUA starting in 2005 due to
the construction of stormwater recharge improvements from the 2002 Recharge Master Plan (RMP)
that was implemented in the OBMP. The 2002 RMP projects have replaced some of the recharge lost
with channel lining. The red line indicates the average managed stormwater recharged in recharge
basins (9,950 afy) from FY 2004/2005 to 2019/2020. Note that FY 2004/2005 to 2019/2020 contains the
driest 10-year period (2007-2016) in the historical record (See Exhibit 2-2). The green line indicates the
expected average managed stormwater recharge (9,950afy+4,750afy=14,700 afy) after the completion
of the projects identified in the 2013 Amendment to the 2010 Recharge Master Plan Update (2013
RMPU), which is expected to be in 2021.
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Earth’s water is moved, stored, and exchanged between the atmosphere, land surface, and subsurface according to the hydrologic cycle. The hydrologic cycle begins with evaporation from the ocean. As the evaporated water rises, the water vapor cools,
condenses, and ultimately returns to the Earth’s surface as precipitation (rain or snow). As the precipitation falls on the land surface, some water may infiltrate into the ground to become groundwater, some water may run off and contribute to stream-
flow, some may evaporate, and some may be used by plants and transpired back into the atmosphere to continue the hydrologic cycle (Healy, R.W. et al., 2007).

A water budget accounts for the storage and movement of water between the four physical systems of the hydrologic cycle: the atmospheric system, the land surface system, the river and stream system, and the groundwater system. A water budget is
a foundational tool used to compile water inflows (recharge) and outflows (discharge). It is an accounting of the total groundwater and surface water entering and leaving a basin or a user-defined area. The difference between inflows and outflows is
the change in the amount of water stored (DWR, 2016).

Below is a tabular presentation of the Chino Basin water budget for the OBMP implementation period of FY 1999/2000 through FY 2017/2018, based on the recent modeling conducted to recalculate the Chino Basin Safe Yield (WEI, 2020). This model
used historical data for the period through FY 2017/2018. The water budget below shows the recharge and discharge components and estimated change in storage on an annual time step. The recharge components include subsurface inflows from
adjacent mountain blocks and groundwater basins, streambed infiltration, managed aquifer recharge, and the deep infiltration of precipitation and applied water. The discharge components include groundwater pumping, ET from riparian vegetation,
groundwater discharge to streams, and subsurface outflow to adjacent groundwater basins. The change in storage is equal to the total recharge minus total discharge. The net recharge is equal to: R _ = Pumping + A Storage —R_ , where: Rt is net
recharge, A Storage is the change in storage, and R_ is supplemental water recharge.

The net recharge is used with other information to estimate the Chino Basin Safe Yield. The estimated recharge and discharge components, change in storage, and net recharge shown below are slightly different than reported in past State of the Basin
reports, and are based on updated information (WEI, 2020). The average net recharge for the period of FY 1999/2000 through FY 2009/2010 was about 135,000 afy, and the net recharge for the period of FY 2010/2011 through FY 2017/2018 was about
129,000 afy. For perspective, recall that the period of 2000 through 2020 contains the driest 10-year period (2007 through 2016) in the historical record (see Exhibit 2-2) and thus the estimated net recharge during this period is not representative of the
long-term average net recharge.

Recharge Discharge
Change in
* i - Storage =
Fiscal Year *F:hinc.)/Puehte . *Santa Ana InfiltrDaetTc?n of Chino Basin (Z\;irxlrt]ﬁr':ﬁz Overlying Ev'apc?— Groundwater Subsurface Rechagrge Net Recharge
Hills, Six Basins, Bloomington . . Santa Ana Recycled Imported N Subtotal . transpiration of . . Subtotal .
Cucamonga Basin Divide Temescal Basin 'Rlver' River Storm Water Water Water Preupltat.lon Recharge Desalt%ar and. . Agricultural Riparian Discharge to Discharge tg Discharge 'mmus
and Rialto Basin Tributaries and Applied Authority Appropriative Pool T Streams Temescal Basin Discharge
Water Pools
FY 1999/2000 24,011 14,451 5,261 499 27,081 1,985 507 997 109,843 184,635 523 133,086 46,538 18,938 23,315 2,403 224,803 -40,168 138,476
FY 2000/2001 23,503 14,556 6,177 598 25,419 3,162 500 6,538 107,823 ‘ 188,276 9,470 ‘ 120,396 41,429 18,457 26,464 3,045 219,260 -30,985 133,272
FY 2001/2002 22,461 15,177 6,801 230 25,922 1,148 505 6,493 102,792 181,528 10,173 129,760 38,650 18,440 26,544 3,236 226,803 -45,275 126,311
FY 2002/2003 21,413 15,747 6,511 859 28,672 6,284 185 6,548 102,305 ‘ 188,524 10,322 ‘ 123,471 36,507 18,609 26,630 3,579 219,117 -30,593 132,974
FY 2003/2004 21,662 16,088 6,288 536 27,465 3,357 49 7,607 99,010 182,062 10,480 128,548 36,809 18,581 27,669 4,294 226,381 -44,319 123,862
FY 2004/2005 23,194 14,346 5,465 5,917 30,922 17,648 158 12,259 99,647 ‘ 209,556 10,595 ‘ 112,943 34,503 18,754 29,844 4,744 211,384 -1,827 143,797
FY 2005/2006 23,735 14,568 4,738 1,806 30,439 12,940 1,303 34,567 99,823 223,920 19,819 113,553 30,812 18,534 24,576 2,847 210,141 13,778 142,092
FY 2006/2007 23,168 15,150 4,023 79 29,276 4,745 2,993 32,960 96,008 ‘ 208,402 28,529 ‘ 123,695 29,919 18,108 21,441 2,754 224,446 -16,044 130,146
FY 2007/2008 22,439 15,044 3,580 1,530 31,703 10,205 2,340 0 93,275 180,116 30,116 127,696 26,280 18,050 20,003 2,406 224,551 -44,436 137,316
FY 2008/2009 22,413 15,271 3,217 839 33,318 7,512 2,684 0 91,489 ‘ 176,741 28,456 ‘ 137,345 23,386 18,127 18,475 2,521 228,310 -51,569 134,934
FY 2009/2010 21,267 15,584 3,342 1,939 35,285 14,273 7,210 5,000 88,512 192,412 28,964 108,983 22,038 18,277 18,067 2,780 199,110 -6,698 141,078
FY 2010/2011 22,132 15,960 3,561 3,358 36,213 17,052 8,065 9,465 88,763 ‘ 204,568 28,941 ‘ 94,413 18,042 18,356 18,765 3,004 181,522 23,047 146,913
FY 2011/2012 22,262 15,577 3,911 463 34,463 9,271 8,634 22,560 84,009 201,151 28,230 108,501 22,412 17,989 15,649 2,514 195,295 5,856 133,805
FY 2012/2013 21,703 15,144 3,791 243 33,536 5,271 10,479 0 80,130 ‘ 170,298 27,380 ‘ 111,748 24,074 17,634 13,871 2,275 196,982 -26,684 126,038
FY 2013/2014 21,132 15,067 3,812 241 34,301 4,299 13,593 795 78,395 171,636 29,626 118,849 22,131 17,608 13,348 2,441 204,003 -32,368 123,850
FY 2014/2015 19,582 15,230 3,759 421 34,907 8,001 10,840 0 75,817 ‘ 168,555 30,022 ‘ 104,317 17,552 17,763 13,585 2,542 185,780 -17,225 123,826
FY 2015/2016 17,833 15,716 3,765 476 36,134 9,236 13,222 0 73,547 169,928 28,191 101,301 16,908 17,946 14,147 2,708 181,201 -11,272 121,906
FY 2016/2017 18,839 15,967 3,843 1,920 35,805 11,575 13,934 13,150 72,874 ‘ 187,907 28,284 ‘ 98,960 16,191 17,931 15,261 2,314 178,941 8,966 125,317
FY 2017/2018 18,396 15,711 4,467 2,165 32,664 4,494 13,212 35,621 69,532 196,261 30,088 93,904 16,776 17,813 13,914 2,161 174,655 36,412 128,346
Statistics for the Peace Agreement Period, 2000 through 2018
Total 411,144 290,353 86,311 24,120 603,525 152,457 110,412 194,561 1,713,594 3,586,477 418,208 2,191,469 520,957 345,915 381,569 54,568 3,912,686 -311,402 2,514,259
Total (%) 11% 8% 2% 1% 17% 10% 3% 5% 48% ‘ 100% 11% ‘ 56% 13% 9% 10% 1% 100% NA NA
Average 21,639 15,282 4,543 1,269 31,764 8,024 5,811 10,240 90,189 188,762 22,011 115,340 27,419 18,206 20,083 2,872 205,931 -16,390 132,329
Maximum 24,011 16,088 6,801 5,917 36,213 17,648 13,934 35,621 109,843 ‘ 223,920 30,116 ‘ 137,345 46,538 18,938 29,844 4,744 228,310 36,412 146,913
Minimum 17,833 14,346 3,217 79 25,419 1,148 49 0 69,532 168,555 523 93,904 16,191 17,608 13,348 2,161 174,655 -51,569 121,906

*Recharge terms that are the results of calibrated surface water models or estimated via other analytical methods. **Not Agicultural
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Ending Balances in Storage in the Chino Basin by Fiscal Year The Overlying Non-Agriculture Pool and Appropriative Pool Parties individually engage in conjunctive-use activities by storing unpumped groundwater
600,000 pumping rights, and subsequently recovering their stored water as their individual needs arise. The water stored by the Overlying Non-Agricultural Parties
Overlying Non-Agriculture Pool is classified as Carryover water (unpumped rights to the Safe Yield) and local storage (stored water other than carryover water). The water stored by the
Carryover Appropriative Pool Parties includes, Carryover, Excess Carryover, and local supplement water. Excess Carryover is unpumped Carryover water. Local
550,000 1 Local Stora supplemental water is imported water and recycled water stored by a Party. Managed storage collectively refers to all water stored by the Parties. The
""" 8¢ conjunctive-use activities of the Parties have caused managed storage to increase since 2000. The chart to the left and the table below show the time
A itive Pool history of water held in managed storage at the end of each FY from July 1999 through June 2020. The Parties, in aggregate, have continued to
ppropriative Foo under-pump their pumping rights, causing managed storage to increase from about 237,000 af in July 2000 to about 542,000 af in July of 2020.
500,000 | MmN Carryover
Excess Carryover Metropolitan Water District’s (Metropolitan) Dry-Year Yield Program (DYYP) is the only active storage and recovery program in the Basin. In the DYYP, up
BN Local Supplemental Storage to 100,000 af of imported water can be stored in the Chino Basin during surplus years and extracted during years when the availability of imported water
450,000 1 is limited. By the end of FY 1999/2020, Metropolitan had about 46,000 af in its DYYP account.
I Dry Year Yield Storage
Appropriative Pool Overlying Non-Agricultural Pool
Total Managed | Dry Year Yield
400,000 - Fiscal Year Fiscal Year , Excess Local 3 5 Storage by Program Total Managed
Carryover Carryover [ Supplemental | Subtotal Carryover® | Local Storage Subtotal el storage® Storage
E] 4 -
(ECO) Storage
(1) (2) (3) (4) (] (7) (8) = (7) + (4) (9) (10) = (9) + (8)
350,000 - 2000’ | FY 1999/2000 28,911 170,342 199,253 6,541 31,031 37,572 236,825 0 236,825
2001 FY 2000/2001 15,940 77,907 92,813 186,660 5,301 32,330 37,631 224,291 0 224,291
o 2002 FY 2001/2002 13,521 70,103 87,801 171,425 5,285 33,727 39,012 210,437 0 210,437
S 2003 FY 2002/2003 18,656 71,329 81,180 171,165 6,743 36,850 43,593 214,758 7,738 222,496
o7y 300,000 2004 FY 2003/2004 21,204 70,503 80,963 172,670 7,177 40,881 48,058 220,728 26,300 247,028
g 2005 FY 2004/2005 21,289 76,080 88,849 186,218 7,227 45,888 53,115 239,333 38,754 278,087
) 2006 FY 2005/2006 32,062 56,062 86,170 174,294 7,227 49,178 56,405 230,699 58,653 289,352
2007 FY 2006/2007 34,552 50,895 83,184 168,631 7,084 51,476 58,560 227,191 77,116 304,307
250,000 - 2008 FY 2007/2008 41,626 83,962 81,520 207,108 6,819 45,248 52,067 259,175 74,877 334,052
2009 FY 2008/2009 42,795 101,908 79,890 224,593 6,672 46,600 53,272 277,865 34,494 312,359
2010 FY 2009/2010 41,263 120,897 90,133 252,293 6,934 47,732 54,666 306,959 8,543 315,502
2011 FY 2010/2011 41,412 146,074 98,080 285,566 6,959 49,343 56,302 341,868 0 341,868
200,000 - 2012 FY 2011/2012 42,614 209,981 116,138 368,733 6,914 13,993 20,907 389,640 0 389,640
- ) 2013 FY 2012/2013 39,413 225,068 116,378 380,859 7,073 15,473 22,546 403,405 0 403,405
el e 2014 FY 2013/2014 41,708 224,496 123,484 389,688 6,478 12,812 19,290 408,978 0 408,978
2015 FY 2014/2015 40,092 239,517 127,994 407,603 6,823 12,225 19,048 426,651 0 426,651
150,000 A 2016 FY 2015/2016 39,733 248,013 131,522 419,267 7,195 9,949 17,144 436,411 0 436,411
2017 FY 2016/2017 38,340 260,682 143,552 442,575 7,226 8,292 15,519 458,093 6,315 464,408
2018 FY 2017/2018 34,582 254,221 155,018 443,821 7,198 10,775 17,973 461,795 41,380 503,175
2019 FY 2018/2019 38,605 279,033 166,406 484,044 7,227 12,004 19,231 503,275 45,969 549,243
100,000 2020 FY 2019/2020 38,095 307,757 179,292 525,144 7,227 9,474 16,701 541,845 45,961 587,806
1. Account balances are from Watermaster Assessment Packages and do not account for the desalter replenishment obligation or the change in Safe Yield.
2. The un-produced water in any year that may accrue to a member of the Non-Agricultural Pool or the Appropriative Pool and that is produced first each subsequent Fiscal Year or stored as
Excess Carryover
50,000 - I I I I I I 3. Carryover Water which in aggregate quantities exceeds a party's share of Safe Yield in the case of the Non-Agricultural Pool, or the assigned share of Operating Safe Yield in the case of the
Appropriative Pool, in any year.
4. Water imported to Chino Basin from outside the Chino Basin Watershed and recycled water.
0 5. Water held in a storage account pursuant to a Local Storage Agreement between a party to the Judgement and Watermaster. "Local Storage Agreement" means a Groundwater Storage

Agreement for Local Storage.

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 6. Endlng balance in the Dry Year Yield Program storage account.

7. Prior to FY2001. Fxcess Carrvover and Local Sunnlemental Storage were combined into one account
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