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Introduction

The 2009-2010 Engineering Investigation is being presented with a number of changes
compared to previous El Reports. Thanks to the new pari-time staff addition of Lisa
Pierce, who holds advanced degrees in environmental and water resources planning
and is a certified GIS instructor, much more effort was given towards researching,
documenting, and graphically displaying surface and groundwater activities within the
Bunker Hill Basin and specifically within the Water Conservation District's boundaries
during the last water year. Ms. Pierce was able to share and help coordinate acqulisition
of water elevation and production data with various other San Bernardino Valley entities.
Many thanks goes to the following agencies: San Bernardino Valley Municipal Water
District (Valley), Steve Mains’ Watermaster Support Services, the Cities of San
Bernardino, Colton, Riverside, Rialto & Redlands, and East Valley Water District, West

* Valley Water District and Fontana Water Company as well as other entities who
document well water withdrawal and water level events throughout the year. Her
coordinating efforts in not only providing the more verified information, but also assisting
others in formatting changes that wili make applications of GIS production data,
metadata, and graphical data more assessable for all future accounting and reports,
Promotes more interagency cooperation, and will improve increased information sharing
in future years.

Other changes the reader will see in this report are:
This introduction has been inserted to provide a general overview of the report
and the formatting and informational changes that have been made.

Figures and Tables have been inserted within the appropriate text areas, instead
of being contained in separate tabbed sections.

More explanations have been provided to expound on the conclusions drawn
from the various sections of the report, to assist the reader in understanding the
engineering terminciogy and better synthesis of the outcomes.

SBY Water Conservation District Engineering Investigation 2010
1 Bunker Hill Basin
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Maps have been drawn with more visible color contrasts and with increased color
differentiation to increase visibility and understanding. And the maps contents
have been modified to graphically describe the associated texts.

Although the term “Water Year” was used within the previous reports to describe
the annual time frames of the study periods, not all of the “Water Years” describe,
the same time frame. Various tables and information sources described “Water
Years” as July 1 through the following year’s June 30, while other periods
included October 1 to September 30 of the following year. This report aitempts
to compare “apples to apples” by describing the Water Year as October 1

through to the following September 30.

In order to conserve paper and thus, water resources, this report has been

printed double-sided.

Previous Engineering Investigation report versions presented the engineering
analyses of the water supply issues of the Bunker Hill Basin and the Water
Conservation District, but the resulting conclusions dealing with the financial
results of the previous year's water related activities were never included. This
year’'s edition contains a section dealing with the financial picture of spreading
water and the associated costs.

SBYV Water Conservation District Engineering Investigation 2010
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1.0 Executive Summary

Article 1, Section 75560 of the California Water Code requires that a Water Conservation

District that proposes to levy a groundwater charge “... shalf annually cause to be made

an engineering investigation and report upon groundwater conditions of the District” In

accordance with these requirements, the San Bernardino Valley Water Conservation

District (District) must make the following findings and determinations as they relate to

the ground and surface water conditions of the Bunker Hill Basin and those areas within

the District boundary. Refer to Figure 1 for locations. (Page 11)

Task 1.

Task 2.

Task 3.

Task 4.

Task 5.

Task 6.

Task 7.

Task 8.

Task 9.

Annual change in storage for the Bunker Hill Basin for the preceding water year
(Fall 2008 to Fall 2009);

Accumulated change in storage of the Bunker Hill Basin as of the last day of
the preceding water year (September 30, 2009);

Total groundwater production from the Bunker Hill Basin for the preceding
water year {October 1, 2008 - September 30, 2009);

Estimate of the annual change in the Bunker Hill Basin storage for the current
water year (October 1, 2009 - September 30, 2010);

Estimate of the annual change in the Bunker Hill Basin storage for the ensuing
water year (October 1, 2010 — September 30, 2011);

Average annual change in Bunker Hiil Basin storage for the immediate past ten
water years (1998 - 2009);

Estimated amount of agricultural water and other than agricultural water to be
withdrawn from the groundwater supplies of the District for the ensuing water
year (October1, 2010 - September 30, 2011);

Estimated amount of water necessary for surface distribution for the ensuing
water year for the Bunker Hill Basin and the District (October 1, 2010 -
September 30, 2011); and

The amount of water that is necessary for the replenishment of the
groundwater supplies of the Bunker Hill Basin and the District for the ensuing
water year (October 1, 2010 - September 30, 2011).

SBY Water Conservation District Engineering Investigation 2010
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To make the findings and determinations listed above, District staff researched available
hydro geologic, water well production and (static water) sounding records and
engineering data for the Bunker Hill Basin. These data were compiled and analyzed and
a predictive relationship between precipitation, production, and change in basin storage
was developed. This relationship, based on empirical data, enables the prediction of
change in storage, given certain annual production and precipitation levels. In addition,
annual and accumulated change in storage values were calculated based on historic
water level changes throughout the Bunker Hill Basin.

Based on 20 measuring stations, precipitation throughout the contributing watershed
was 105 percent of hormal for the period October 1, 2008 to September 31, 2009. The
amount of groundwater stored in the Bunker Hill Basin increased by 32,000 acre-feet.

The required findings for the 2009 Engineering Investigation are provided below. Each
of the tasks is further explained in the main body of the report. Throughout this
document a positive sign (+) denotes an increase in stored groundwater or groundwater
level elevation while a negative sign (-) denotes a decrease in stored groundwater or

lowering of groundwater level elevation.

SBY Water Conservation District Engineering Investigation 2010
4 Bunker Hill Basin
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Summary of Findings for the 2009-2010 Engineering Investigation Report,
Covering the Water Year of October 1, 2008 to September 30, 2009

Task 1. Annual change in storage for the Bunker Hill Basin for the preceding water
year (Fall 2009 groundwater levels)

Change in storage between Fall 2008 and Fall 2009 (see Table 3)
+32,000 acre-feet (increase)

The amount of water stored in the Basin increased by 32,000 acre-feet
between 2008 and 2009.

Task 2. Accumulated change in storage of the Bunker Hill Basin as of the last day of
the preceding water year (September 30, 2009) |

Accumulated change in storage between Fall 1993 and Fall 2009
(see Table 4)

-330,000 acre-feet (decrease)

The amount of potential water storage space in the Fall of 2009 was
330,000 acre-feet less than in the Fall of 1993, (See footnote 1 below.) °

Task 3. Total groundwater production from the Bunker Hill Basin for the preceding
water year (October 1, 2008 — September 30, 2009) (see Table 5)

223,612 acre-feet

' In the District’s Engineering Investigation (El) prior to 1993-94, the accumulated change in storage was
based on the basin storage in 1984 as considered full. A concemn arose regarding the flooding of
basements due to high groundwater levels in the Pressure Zone of the Bunker Hill Basin. Therefore, in
response io the City of San Bernardino’'s comments on accumulated change in storage, all El's since that
time are based on 1993 basin storage levels considered as full.

' SBV Water Conservation District Engineering Investigation 2010
5 Bunker Hill Basin
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Task 4. Estimate of the annual change in the Bunker Hill Basin storage for the current
water year (October 1, 2009 - September 30, 2010)

-13,488 acre-feet (decrease)

The amount of water in the Basin is estimated to decrease by 13,488

‘acre-feet during the current water year.

Task 5. Estimate of the annual change in the Bunker Hill Basin storage for the ensuing
water year (October 1, 2010 - September 30, 2011)

-1,594 acre-feet (decrease)

The amount of water in the Basin is estimated to decrease by 1,594

acre-feet during the ensuing water year.

Task 6. Average annual change in Bunker Hill Basin storage for the immediate past 10

water years (1999 - 2009) shows a continual decrease, although less in
magnitude than previous years:

-18,200 acre-feet (decrease)
Estimated amount of agricultural water and other than
agricultural water to be withdrawn from the groundwater

supplies of the District for the ensuing water year (October
1, 2010 - September 30, 2011)

)

SBY Water Conservation District Engineering Investigation 2010
6 Bunker Hill Basin
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Task 7. Estimated amount of agricultural water (Agg Water) that will be withdrawn
from the groundwater supplies within the District boundary for the ensuing
water year (October 1, 2010 - September 30, 2011)

13,963 acre-feet

Estimated amount of other than agricultural water (Non-Agg Water) that
will be withdrawn from the groundwater supplies of the District for the
ensuing water year (October 1, 2010 - September 30, 2011)

87,024 acre-feet

Task 8. Estimated amount of water necessary for surface distribution for the ensuing

water year for the Bunker Hill Basin and the District (October 1, 2010 -
September 30, 2011)

Estimated amount of water necessary for surface distribution for the
ensuing water year (October 1, 2010 - September 30, 2011) for the
Bunker Hill Basin (Table 8, 2009 Average was used)

69,337 acre-feet
Estimated amount of water necessary for surface distribution for the
ensuing water year (October 1, 2010 - September 30, 2011)
within the District boundary

58,118 acre-feet

Task 9. The amount of water necessary from all sources, including natural recharge,
to maintain constant groundwater supplies in the Bunker Hill Basin for the
ensuing water year (October 1, 2010 - September 30, 2011 )

SBY Water Conservation District Engineering Investigation 2010
7 Bunker Hill Basin
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The amount of water necessary from all sources, including natural
recharge, to maintain constant groundwater supplies in the Bunker Hill
Basin for the ensuing water year (October 1, 2010 - September 30, 2011)

178,536 acre-feet

The amount of water necessary from all sources, including natural
recharge, to maintain constant groundwater supplies within the District
boundary for the ensuing water year (October 1, 201‘0 - September 30,
2011)

52,560 acre-feet

The amount of water necessary from all sources, including natural
recharge, to bring the basin back to "full" in the ensuing water year
(October 1, 2010 - September 30, 2011)

517,164 acre-feet

In addition to the above findings, Section 75505 of the California Water Code requires
that a finding be made as to the amount of water necessary to be replaced in the intake
areas of the groundwater basins within the District to prevent the landward movement of
salt water into the fresh groundwater body, or to prevent subsidence of the land within
the District. Because of its location and the elevations of its water table (lowest was at
Ieast~600-1;eet above mean sea level — MSL), the Bunker Hill Basin is not subject to salt-
water intrusion and the current groundwater levels will not result in any significant land
subsidence.

Section 75540 of the California Water Code requires that the District Board establish a
zone or zones where a groundwater charge is to be implemented. The Code specifically
states that a single zone may include the entire District and in May 1993 the Board
established the entire District as one zone. This determination may be amended in the

SBV Water Conservation District Engineering Investigation 2010
g Bunker Hill Basin
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future, but lacking any evidence to the contrary, in the 2009-10 year the entire District

will remain as a single zone in regard to any groundwater charges.

Section 75561 of the California Water Code further requires the Engineering
Investigation to include a finding related to the amount of water the District is obligated
'by contract to purchase. At this time the District has no coniractual obligation to
purchase water for the replenishment of the groundwater supplies. The District did
contract with Valley (Municipal Water District, a State Water Contractor), as a
contributing valley water entity, to spread 2,000 acre-feet of DWR excess allocation
water within the District's spreading basins, using District's money reserves for payment.
Based on the results of the 2009 Engineering Investigation, the San Bernardino
Valley Water Conservation District finds that:

* Due to the imbalance between groundwater recharge and production since 1993,
the Bunker Hill Basin’s storage is 330,000 acre-feet below that which is
considered full for purposes of this Investigation.

» During the ensuing water year (October 1, 2010 - September 30, 2011), the
Bunker Hill Basin can be recharged, from all sources, with 517,164 acre-feet of
water. This recharge quantity is needed to maintain the 1993 storage level that
is considered full.

» The District should continue to take the necessary steps to enhance its capability
to conduct recharge operations, which includes consideration of new, or
maintenance and repair of existing, diversion facilities, canals, dikes, basins,
roads, and other water recharge facilities. These improvements are required to
ensure that the increasing demands on the Basin, especially during drought
periods, can be met.

» The District has begun collaborative consiruction efforts with Valley to improve
the capacities and delivery capabilities of the District’s Upper Santa Ana River
diverted water conveyance canals and spreading basins. Valley is the lead on
the project. An initial portion of the overall project, the upgrade of the Cuttle Weir
has already been cbmpleted. An investigation and design coniract for the
improvements is currently underway. The results of the improvements will be

SBY Water Conservation District Engineering Investigation 2010
9 Bunker Hill Busin
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increased handling (up to 500 cfs) of Seven Oaks Dam (SOD) emergency water
release and the increased capability to distribute the river water through a larger

portion of the water shed basin.

e The District will be implementing new plans and goals as a result of its nearly

completed Strategic Plan for the District's future,

SBV Water Conservation District Engineering Investigation 2010
10 Bunker Hill Basin
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2.0 Introduction

2.1 Purpose and Scope

The San Bernardino Valley Water Conservation District (District) was created by popular
vote in 1931 for the purpose of managing the recharge activities that were previousty
conducted by the Water Conservation Agsociation. The Water Conservation Association
was incorporated in 1909 and had been diverting flows from the Santa Ana River for
groundwater recharge since 1911. Currently the District has ownership, as well as
easements and/or use of properties owned by the Bureau of Land Management (BLM),
on a total of 3,735 acres within the Santa Ana River and Mill Creek Wash areas. The
District boundary covers an area of approximately 50,000 acres, which represents about
60 percent of the Bunker Hill Basin. Figure 1 displays the project area map for the
Engineering Investigation. It includes the District boundary along with its location
relative to the Interstate and State highways.

Article 1, Section 75560 of the California Water Code requires that a Water Conservation
District that proposes to levy a groundwater charge “... shall annually cause to be made
an engineering investigation and report upon groundwater conditions of the District.” In
accordance with these requirements, the San Bernardino Valley Water Conservation
District (District) must make the following findings and determinations as they relaie to
the ground and surface water conditions of the Bunker Hill Basin and those areas within
the District boundary. ‘

Task 1. Annual change in storage for the Bunker Hill Basin for the preceding water year
(Fall 2008 to Fall 2009);

Task 2. Accumulated change in storage of the Bunker Hill Basin as of the last day of
the preceding water year (September 30, 2009);

Task 3. Total groundwater production from the Bunker Hill Basin for the preceding
water year (October 1, 2008 — September 30, 2009);

SBY Water Conservation District Engineering Investigation 2010
11 Bunker Hill Basin
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Task 4. Estimate of the annual change in the Bunker Hill Basin storage for the current
water year (October 1, 2009 - September 30, 2010);

Task 5. Estimate of the annual change in the Bunker Hill Basin storage for the ensuing
water year (October 1, 2010 — September 30, 2011);

Task 6. Average annual change in Bunker Hill Basin storage for the immediate past ten
water years (1999 - 2009);

Task 7. Estimated amount of agricuitural water and other than agricultural water to be
withdrawn from the groundwater supplies of the District for the ensuing water
year (October 1, 2010 - September 30, 2011);

Task 8. Estimated amount of water necessary for surface distribution for the ensuing
water year for the Bunker Hill Basin and the District (October 1, 2010 —
September 30, 2011); and

Task 9. The amount of water that is necessary for the replenishment of the
groundwater supplies of the Bunker Hill Basin and the District for the ensuing
water year (October 1, 2010 — September 30, 2011).

To make the findings and determinations lisied above, District staff researched available
hydrogeologic, precipitation, water well production and (static water) sounding records,
and engineering data for the Bunker Hill Basin and surrounding areas. These data were
compiled and analyzed and a predictive relationship between precipitation, production,
and change in basin storage was adapted from similar relationships developed by
Geoscience Support Services in the preparation of previous Engineering Investigations.
This relationship, based on empirical data, enables the prediction of change in storage,
given certain annual production and precipitation levels. In addition, annual and
accumulated change in storage was calculated based on historic water level changes
throughout the Bunker Hill Basin.

SBYV Water Conservation District Engineering Investigation 2010
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2.2 Location, Topography and Climate

The Bunker Hill Basin is located at the northern-most end of the Santa Ana River
Watershed and receives all the surface water runoff from the headwaters of the Santa
Ana River, Mill Creek, a portion of the flow from the Lyitle Creek area, and smaller
periodic flows from Plunge, City, Devil Canyon, Cajon and Elder Creeks. It is part of the
inland valley called the San Beérnardino Valley located in San Bernardino County,
California and encompasses approximately 89,600 acres. Once past the Bunker Hill
Basin, the Santa Ana River continues to flow southwesterly for approximately 60 miles
until it reaches the Pacific Ocean.

The Bunker Hill Basin is bounded on the northwest by the San Gabriel Mountains, on the
northeast by the San Bernardino Mountains, on the south by the Crafton Hills and the
Badlands, and on the southwest by a low east-facing escarpment produced by the San

Jacinto fauli. These Fault expressions are presented on Figure 2.

The major streams providing inflows and outflows for the Bunker Hill Basin are also
provided on Figure 2. The United States Geological Survey (USGS) administers stream
flow gauging stations on all of these waterways except Mill Creek. Mill Creek flow is
assumed to be 56 percent of the Santa Ana River flow based on historic data. Total
diversions for direct use and recharge on the Santa Ana River may exceed the stream
flows due to measurements by different agencies.

The Bunker Hill Basin is also expressed by a large group of City and Water Agencies
that are working to increasingly collaborate for improved transparency. Figure 3
presents an overview of the Water Agency Jurisdictions with an overlay of City
boundaries.

SBY Water Conservation District : ' Engineering Investigation 2010
14 Bunker Hill Basin
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The climate in the region is a semi-arid Mediterranean-type characterized by long dry
summers and relatively short mild winters. The annual average temperature in the
valley is 62° F, with extremes ranging from as low as 18°F to as high as 116° F.
Precipitation in the region' is highly variable depending on location and elevation.
Historical annual averages range from 11 inches near Loma Linda Fire Department
located at the southwest end of the basin to over 41 inches at Lake Atrowhead located
at the upper end of the mountain watershed contributing flow to the basin. Precipitation
data provided by the Water Resources Division for 21 stations are summarized in Table
1 and displayed on Figure 4.

2.3 Definition of Terms

For the purposes of this report, the following terms are defined:

+ Bunker Hill Basin - The Bunker Hill Basin is the groundwater basin that underlies the

San Bernardino Valley. By strict definition the Bunker Hill Basin is separate from the
Lytle Groundwater Basin, but receives groundwater underflow from the Lytle Basin.
For the purposes of this report, the definition of the Bunker Hill Basin is extended to
include the Lytle Basin.

¢ Production - The term production includes extraction of water by groundwater
pumping from wells and surface diversions from the Santa Ana River, Mill Creek,
City Creek, Devil Canyon Creek, Cajon Creek, Plunge Creek, and Lytle Creek. 2010
Engineering Investigation utilizes the October to September study time frames
throughout the enclosed review and analyses.

¢ Current Water Year - As per the California Water Code, the current water year is the
period October 1, 2009 through September 30, 2010.

+ Ensuing Water Year - As per the Californié Water Code, the ensuing water year is
the period October 1, 2010 through September 30, 2011.

Preceding Water Year - As per the California Water Code, the preceding water year is the period October 1, 2008 through
September 30, 2009. Note that previous Engineering Investigation Reports dsfined the water year as July 1, {(preceding
year} fo June 30, {current year) to coincide with the biyearly District billing periods and some other data gathering
agencies. Rate adjustments of groundwater fees (if any) could be effected on July 1. However the more conventional
water year definition begins October 1, (preceding year) and ends Septermber 30, (current year). Not all data were
colfected and compared using the same time frames and as a resuft, the comparisons of precipitation, siream runoff
spreading, water withdrawals, and associated activities did not compare ‘apples fo apples” in the analyses.

SBY Water Conservation District™ Engineering Investigation 2010
17 Bunker Hill Basin
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The 2009-3.1 Hydrographs for Key Wells in the Bunker Hill Basin

To ‘provide an historical perspective of groundwater levels for the Bunker Hill Basin,
hydrographs for 21 wells located throughout the basin are shown in Appendix B. The
locations of these wells are shown on Figure 2 and the annual changes in water level
from Fall 2008 to Fall 2009 are shown in Table 2.

2.4 Sources of Data

Data used in the development of this engineering investigation were obtained from a
variety of sources including public and private agencies. The data analysis tasks
involved tabulating and summarizing information from documented and undocumented
reports, public and privaie files, and personal communication with local, State, and
Federal agencies. Some of the more important data sources are listed below.Data for
Fall 2009 groundwater elevations and preceding water year (October 1, 2008 to
September 30, 2009) production were obtained from the primary water purveyors and its
California DWR Contractor, San Bernardino Valley Municipal Water District (Vailey) in
the Bunker Hill Basin including:

o City of Colton

» City of Loma Linda

» City of Redlands

s City of Rialto

» City of Riverside

e City of San Bernardino

o East Valley Water District

» Elsinore Valley Municipal Water District/Meeks and Daley Water Company
e Gage Canal Company

¢ Riverside — Highland Water Company

» San Bernardino Valley Municipal Water District

¢+  Watermaster Support Setvices — Steve E. Mains
o  West Vailey Water District

¢ United States Geological Survey, , CA Office

SBY Water Conservation District Engineering Investigation 2010
20 Bunker Hill Basin



Change in Groundwater Levels in Key Wells

Fall 2008 to Fall 2009
Fall 2008 | Fall 2009
State Well . Depth To | Depth To .
Number ‘Well Name Owner Or Measuring Agency ‘Water Water | Difference
[ft] [1t]
1S3WO06HO04S | [PL-9A East Valley Water District 201.6 216.6 -15.0
IN3W30N0O1S  {PL-41 East Valley Water District 2990 305.6 -6.6
182W21E015  {Maguet#2 Redlands, City of 50.0 49.0 1.0
182W21D015  |E. Lugonia #6 Redlands, City of 59.0 58.0 1.0
1S3W35G09S  [Well #13 Redlands, City of 65.0 69.0 -4.0
1S3W21HO063  Well#30A Redlands, City of 192.0 199.0 -7.0
154W24K01S  |Well #34 Redlands, City of 189.0 185.0 4.0
184W23A028  |26-1 Riverside, City of - Gage Canal Company 158.0 152.0 6.0
1S4WI0NO6S  [Mill & D Street Well  |San Bemnardino, City of 85.0 89.5 -4.5
IN4W36G003  {16th & Sierra Way San Bemardine, City of 266.4 265.3 1.1
IN4W27MO002S ]27th Street Well San Bemardino, City of 3028 304.8 2.0
184W02K0G8S  {Antil Well #6 San Bemardino, City of 177.5 198.5 -21.0
INAW3ZN01S  |Baseline Well San Bemardino, City of 248.8 256.0 <13
1S2WO07B01S {SBVWCD #1 (7B01)  |San Bernardino Valley WCD 2789 253.6 253
1S2WOTKO01S  [SBVWCD #2 (7K01)  |San Bemardino Valley WCD 2164 204.3 12.1
183W12]018 SBVWCD #3 (12)01)  |San Bernardino Valley WCD 225.8 226.8 -1.0
IS3IW11HOIS [SBVWCD #4 (11H01) |San Bernardino Valley WCD 1812 1952 -14.0
IN5SW23Q01S  [2/Lower 7 West Valley Water District 166.0 2540 -83.0
INSW36H04S  [7/Lord 7 West Valley Water District N/A NfA NiA
INSW25E00ES |05A/Lower 5 West Valley Water District 190.0 261.0 -71.0
SBVWCD 2009 - 2010 Engineering Investigation Page 21 Table 2



Data regarding historic diversions from the Santa Ana River, Mill Creek, Plunge Creek,
City Creek, Devil Canyon Creek, Cajon Creek, and Lytle Creek were obtained from the
following sources:

e San Bernardino Valley Water Conservation District (acting as Project
Manager for the Cooperative Water Project - Exchange Plan)

o  Woestern Municipal Water District

» City of San Bernardino

» Watermaster Support Services — Steve E. Mains

e San Bernardino Valley Municipal Water District (Valley)

» (ities of Redlands, San Bernardino, others

» Fast Valley Water District

Historic precipitation data were obtained from the following sources:

» San Bernardino County Department of Transportation and Flood Control
¢ Redlands Daily Facis

+ Big Bear Grizzly

* Big Bear Water District

» The Weather Warehouse

3.0 Fall 2008 Groundwater Elevation Contours

The District, the Western Municipal Water District, and the primary water purveyors in
the Bunker Hill Basin provided Fall 2009 water level data. Static groundwater elevations
for Fall 2009 for wells throughout the Bunker Hill Basin are compiled in Appendix A,
These Water elevation locations and contours using 182 wells using a Geographic
Information System (GIS) are plotted on Figures 5 & 7 for Fall 2008 and Fall 2009,
respectively. The water elevation values were used to derive an interpolated surface for
the extent of the Bunker Hill Basin. For purposes of comparison, Fall 2008 and Fall 2009

_static groundwater elevation surface contours are provided on Figures 6 & 8 Fall 2008
and Fall 2009, respectively..

SBY Water Conservation District Engineering Investigation 2010
22 Bunker Hill Basin



(01/£0) PXWrgoozARIT AN S0P1NSdeIN0LOZIZVNT0L0Z\ADAAGS

gy L g0 0 5 Q_<._>_>m“w pHe
SOl saiuUaby J83epp AUD IV
G ainbidg 2091d 7 uoday uonebiysanu] bunssuibuz ‘SBIINISS JBISEULIBIE

SI9 AOMAES -321nog 6002 -2002
0102 -6002 Y] onensi3 A AOMGS

= 800 lled SIN0ju0D UM Feisen
ﬁuh 3 dMd N3a ol

010T Yle uoneso ap A uoneas|3 IL)e, 189} ‘A BU0Z ‘£8 QVN
uonebnsaAu) bunssuibugy b TiPM Ag h I3 193EMm aue|d aieig

sweans Jofep ~..|"
Alepunog JoLsig UoleAIasURD J8JBAN AGS T,
Alepunog uiseq |IH J9qung e, it
shemyfiiy -~
009 - 10§ ™~
00G - 10V ™
00% - 10€ ™
00€ - 102 v

002 - 1oL

00l -azT

dNOLNOD

uoyeAe|3 Isep INCIU0D 8002

009- 105 @
005 - 1O¥
s 00% - 10E
00¢ - 10T
002 - 1O} ¢

001 -0

8002 lied |
sliep Buniojiuoly uoneas|s Je1ep
S0 @

ree 0
=

L}\..s.. T ol
i Al A { SNIVANNOW ONIQUYNS3E
e S 8 E
e #25 i2 g 5
o O mu-q.&lm.\a:._c._wzw.f.r\- ...U‘!\ - _m...q.w.\ Hﬂw. A T
TG .“HA..\H._.fl \ul.__ ‘.Q.M:,\\%«. .\ e k-
I @M b .imh\n, ¥ )\l--)--m(\,mJ.\:f.
AR spueBIH pesymo.ry
et : NS g 3
s [ u““mwmﬂ

uiaL
e ” i

S e




(01/20) pXwrgoozinojued” g0BIASdeN0 LOZ13V30 L0\ADMAESY A
— m— B ——————

; AMIWAES pue
c_“:m - el sopURBY J03RA AU I

g a1nbi- svs1d T |

‘SI9 GOMAGS *321nog | 6002 -800C

: ; 'SEOINIBS ISSBUWLIRIBAA
poday uonebysasuj bunsauibug ° UoneAs|3 J91E M, QOMAGS

O\..i.. _ © 0L026002 4 W3 o
Sl 010z N | 8002 |14 99BLINS INOJUOD UOHEBASIT 193./ 159) A 3UO7. '€ QYN

uonebnsaAu| bupsauibug sue|d aje1s

009 - Log
i 005 - Loy 08 ).
oov - Loc BB
00¢- Loz &0
00Z - Lol 3
00k-1 3
(W= REEE
sweaqs Jolepy .
; i = i L b Alepunog jo1ys1Q UOHEAISSUDD JSJBAN ATS Fiez)
P - % it L/ e = P T e MR E I s P e U sRemybIH -~ | —-—-
b PR -~ ] : Tl — g

jusweaur] ojold [euay

$90E.] Jjhed pajessuon

saoel] )ned patisu)

saoel] Jned pajeso| Apjewxolddy
$92RI] JNed P2Ie20T AjRIRIN0oY | —-o-]
uopeAs|3 193eM Jnojuon 8007
S @

T




{01/£0) PXW600ZA2IF IS L0BI\sde 0L OZISVF0 LODAOMATS

¢ z L G0 0 AMIAAGS pue
S |/ ——mm SO[UBBY 1032 KD (I
] ainbi4 @0331d ] yoday uonebiysasuj buusauibug 'SODINIAS IASULISRAN

515 AOMAES ==21nos 600¢ -800C
0L0Z-6002 (Y] onenei3 et AOAGS
:5821n0g BlRg

6002 lled Sinojuod yym M3 WA WOL

010Z PIEN uoneao [I9M Ag uoneas|y isie 199} ‘7 8UOZ €9 QYN
Tl ) 1§ed07 [[9M Ag UOHEAS[T I9)eM el

] sweans Jolepy ~ |-
S Alepunog 1081 UOHBAISSUOD) JS)ep) AGS T
. Aepunog uiseg [IH Joyung #=,
4 sAemUBIH -~
sy e

009 - 10S ~
008 - LO¥ ™~
00% - 10
e e Hiiem i 00€ - 102 v

00zZ - Lok

00l -0C
dNOLNOD
uopeas|3 18jen Inojue) 6002
009 - 10§
005 - 10oF
00F - 10E
00g- 10 @
00Z - LO)
00l -0 Y
6002 lled
siiep Bupsoyuoy uopeAs|3 sajep

Lo N S &
weqg syeQ usAes
.L\n.w...: 7 o

W
?ﬁmﬂ

¢eo0
‘\

y 8

R

o S IS

Fidn e ! =
- F w7 &%}
ﬁnulln..l,.r. PR 7 SNIVLINNOW ONIYYNY3 |
PR

o M - ¥

: . ,...&__-_.-ﬁ ‘B muny “H..n,\ : - J R . " \ — 4 »

% e L\.. L W : ..,,.l b i o g 8 E ol - z ‘ i o . : . PR . w ik
? : e ot N i i L e S 0 R e P P C 0] L SNIVANNOW T3148ve Nys




{01/g0} XU GO0Z 0o~ 20BIA\SdeN0 LOZIINIZ0 L0Z\ADMAGS\ S

; QMINAGS pue “
——e ol sepUSBY JRM ANO IV

SOlIN®

g =l -..m_ 4 aoRld ‘S20IAIAS 19)SEUILIRIRAN

I 2 ; i ; 6002 -800T
SID GOMAES 80105 tOQ&m :.O_uﬂm._ﬁwmsf_..__ mc_ ._ww_.__m:m Q uoleAs|J 181BA AOMAES
:5321N0g elR(

e | 010Z - 6002 e
L g 010Z UDIEH 6002 |1ed 99B1NS INOJUOD UOHRAI]T IS)epA 188} A 8UOZ €3 QYN

[y uonebnsanu] buuasuibug aue|d 21e1s

005 - Loy B8
00 - Log W | .
00g - Loz &
i 00z - 101 &8 —

ik

004 -€600°0 ()
swesns Jolep .
Alepunog 1019810 uoleAISsUOD JBIBM AGS T
sAemyBiH .
juauieaul] 0jold [eusy
SeAE S s $20Rl) Jjned pajeasuod o
uojbuioo|g Sa0e1] JIneq paliauy|
saoel] Jneq pareso| Aleewrxolddy
$90BI] JINE PaIR00T Al9IRIN00Y
SYned
UOHEAS|T JBIBAA INOJUOD) GOOT
SO @ |-

i & 1.r.|n..\..r||.1!..\)\., SR
& ‘; |

&

¥ g iy - : g 3 - . o { i 3 ’ b LA b
e ¢ ¥ 3 - -3 o G % 0 y ‘ ; ; fra=ar s B it ¥ W..‘.
R . - : 2 o 1 AR e {

o w..

| SNIVLNNOW T31¥gve Nvs |

e




CONSERVAT,
A I
Sk,
G

\\“
Oy o
AME )5 guR W

4.0 Task 1- Annual Change in Storage (Fall 2008 to Fall 2009)
4.1 Hydrologic Sub-areas

Using a Geographic Information System, the average groundwater elevation changes
were determined for each of the eight hydrologic sub-areas shown on Figure 2 (Page
14) and listed below.

e Bunker Hill | - Southwest of Interstate 215
¢ Bunker Hill | - Northeast of Interstate 215
¢ Bunker Hill Il - West of Mentone Fault

e Bunker Hill Il - East of Mentone Fault

e Lytle Basin - Southeast of Barrier J

* Lytle Basin - Northwest of Barrier J

¢ Pressure Zone - North of Santa Ana Wash

s Pressure Zone - Santa Ana Wash

Due to variations of changes in groundwater level elevation, the Bunker Hill |l - East of
Mentone Fault was further subdivided into storage units North of Redlands Fault and
Southeast of Redlands Fault.

4.2 Area and Storativity

Each sub-area and storage unit was digitized to estimate its storage area. Average
storativity for each sub-area was determined based on data from Hardt and Hutchinson
(1980). Both of these values are shown in Table 3. Storativity values ranged from 0.02
for the Pressure Zone to 0.13 for the Lytle Basin - Northwest of Barrier J and Bunker Hill
fl - East of the Mentone Fauli.

4.3 Groundwater Level Elevation Changes

In order to determine the annual change in storage for the Bunker Hill Basin, Fall 2009
groundwater level elevation data were compared with the same from Fall 2008.
Measurements for 233 wells were available for both periods and the differences are
provided in Appendix A.

SBYV Water Conservation District Engineering Investigation 2010
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Average changes in groundwater levels were determined by averaging the changes for
all wells in each of the eight sub-areas and storage units as shown in Table 3.

4.4 Change in Groundwater Storage

The total annual change in storage for the Bunker Hill Basin was determined by
summing the changes from each sub-area. Changes in groundwater storage for the
period Fall 2009 to Fall 2010 for the Bunker Hill Basin were calculated using the
following formula: -

Qa storaga = 2 Aix S;x Ah

where:

Qa storage = Annual change in storage for the Bunker Hill Basin, (acre-feet)
A = Area of sub-area and storage unit j, (acres)

S = Storativity of sub-area and storage unit /

Ah; = Average water level change of sub-area and storage unit /, (feet)

As shown in Table 3, the change in groundwater stored in the Bunker Hili Basin between
Fall 2008 and Fali 2009 was increased by 32,000 acre-feet .

SBV Water Conservation District ‘ Engineering Investigation 2010
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5.0 Task 2 - Accumulated Change in Storage (Fall 1993 to Fall
2009)

For purposes of this report, the accumulated change in storage as of the last day of the
preceding water year (September 30, 2009) was based on the changes in water levels
between Fall 1993, when the accumulated basin change in storage was considered
“zero”, and the Fall of 2009.2 The accumulated change in storage as of September 30,
2009 was determined by algebraically adding the change in storage for the preceding
calculated year (July 1, 2008 to June 30, 2009 of +32,000 acre-feet), determined in
Section 4.4, to the accumulated change in storage as of June 30, 2008 (-362,000). The
result of this calculation shows an increase in stored water and an accumulated

decrease in water storage capacity of -330,000 acre-feet.

Table 4 summarizes the accumulated change in storage of the Bunker Hill Basin for the
period 1988 to 2009 based on 1993 as the “zero accumulated storage year”. As would
be expected, stored underground water generally increases with above average rainfall

and decreases with normal and below average rainfall.

% In the District's Engineering Investigation {El) prior to 1993-94, the accumulated changs in storage was based on the
basin storage in 1984 as considered full. A concem arose regarding the flooding of basements due to high groundwater
levels in the Pressure Zone of the Bunker Hill Basin. Therefore, in response to the City of San Bernardino's comments on
accumulated change in storage, all El's since that time are based on 1993 basin storage levels considered as full,

SBV Water Conservation District Engineering Investigation 2010
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Accumulated Change in Storage for Bunker Hill Basin

1989 to 2009 (Based on ”Zero Year” of 1993)

Year Accumulated Storage
Jacre-ft)
1989 -58,000
1990 -170,700
1991 -196,000
1992 -191,000
1993 0
1994 -50,000
1995 41,100
1996 -43,100
1997 -75,500
1998 40,400
1999 -85,700
2000 -131,100
2001 -212,200
2002 -301,500
2003 -338,800
2004 -406,900
2005 -183,100
2006 -245,500
2007 -359,400
2008 -362,000
2009 -330,000

Note: A negative sign indicates a decline in sterage and a positive sign represents an increase in storage,

SBYWCD 2009 -2010 Engineering Investigation
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6.0 Task 3 - Total Groundwater Production for the Preceding
Water Year (October 1, 2008 to September 30, 2009)

Production data for the preceding water year (October 1, 2008 to September 30, 2009)
for the Bunker Hill Basin were obtained from the primary water purveyors as listed in

" Section 2.4, Production data for all wells, including those owned by some smaller water
agencies were included if data were available from the Western - San Bernardino
Watermaster, Western Municipal Water District, and semiannual billing statements
issued by the SBYWCD respectively.

Appendix C shows the production for each groundwater well in the Bunker Hill Basin for
the period October 2008 through September 2009. As summarized on the last page of
the appendix, groundwater production from the Bunker Hill Basin for the preceding water
year was approximately 223,612 acre-feet. Table 5 summarizes the Bunker Hill Basin
groundwater production for each of the sub-areas defined in Section 4.1.

Groundwater production within the Bunker Hill Basin during the period October 2008
through September 2009 is shown on Figure 9. The Pressure Zone has the greatest
density of higher producing facilities with pockets of substantial production scattered
thrdughout the rest of the basin. Figure 9 depicts the monthly groundwater production

values for each subbasin using the average of 201 wells,

SBV Water Conservation District Engineering Investigation 2010
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7.0 Task 4 - Estimate of the Annual Change in Storage for the
Current Water Year (October 1, 2009 to September 30, 2010)

To estimate annual change in storage for the current water year, a muttiple regression
analysis was performed for the period between 1991-92 and 2004-05 for three
parameters,

* Annual Change in Storage

s Precipitation

* Production
In Engineering Investigations (El) prior to 1998, data for the period 1982 calendar year
through 1991 calendar year were also utilized in the regression analysis. The only
production data available for this time frame were based on a calendar year period
instead of the June to July period required in the El. Since 1991-92, more complete and
accurate production data for the July to June period have become available as the
District has compiled detailed information for its El. Since 1998, the regression analysis
has not included pre-1991 data to more accurately represent June (now October)
though July (now September) production.

Annual change in storage for the current water year is estimated using the following
relationship between change in storage, precipitation, production, and the calculated
regression coefficients. The accumulated change in storage is shown in Figure 10.

A nomograph, constructed using the above equation, is shown on Figure 11. Through
the use of this chart or the equation above, annual change in storage can be estimated
for a given set of annual precipitation and production values. The precipitation used in
the nomograph is based on the average of the representative Bunker Hill Basin drainage
area stations listed in Table 6.

The average annual precipitation for eight of the ten stations with recent data is
approximately 22.5 inches (Table 6), while the total for the preceding water year was
23.5 inches (105 percent of normal). Historic annual precipitation values are plotted in
Appendix D for these eight stations and twelve other local stations.

SBV Water Conservation District Engineering Investigation 2010
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Table 6 shows that for the period between October 1, 2008 and March 31, 2009,
precipitation was 270 percent of normal for the eight stations with data. For the
remainder of the water year, April 1 to September 30, 2009, the rainfall averaged 24% of
the long term average. Annually, precipitation for the 2008-09 water year averaged
99%. For purposes of this report, it was assumed that precipitation for the ensuing water
year (October 1, 2010 to September 2011) would be average. Therefore, precipitation
for the ensuing water year (October 1, 2010 to September 2011) Was estimated to be
100 percent of normal or 22.4 inches of rainfall (1.00 x 22.4).

Based on these assumptions, the estimated production for the current water year will be
approximately 239,972 acre-feet as shown on Figure 12. Using this result on Figure
11, an estimated change in storage for the current water year (October 1, 2009 to
September 30, 2010) of -13,488 acre-feet was determined.

8.0 Task 5 - Estimate of the Annual Change in Storage for the
Ensuing Water Year (October 1, 2009 to September 30, 2010)

The annual change in storage for the ensuing water year (October 1, 2010 to September
30, 2011) was estimated using the same method as described in Section 7.0. It was
assumed that precipitation for the ensuing water year would be 100 percent of normal or
22.4 inches. Based on this assumption, the estimated production for the ensuing water
year will be approximately 239,124 acre-feet as shown on Figure 13. Again, using this
result in the nomograph shown on Figure 11, the estimated annual change in storage
for the ensuing water year (October 1, 2010 to September 30, 201 1) is -1,594 acre-feet.

9.0 Task 6 - Average Annual Change in Storage for the
Immediate Past Ten Water Years

Table 7 shows the average annual change in storage for the immediate past ten water
years (Fall 1999 to Fall 2009) using the same method as described in Section 4.0. By
summing the average annual change in storage for each sub-area, a total average
annual change in storage for the Bunker Hill Basin for the immediate past ten water
years was determined to be —18,200 acre-feet.

SBY Water Conservation District Engineering Investigation 2010
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10.0 Task 7 - Estimated Amount of Agricultural Water and Other
Than Agricuitural Water to be Withdrawn for the Ensuing
Water Year (October 1, 2010 to September 30, 2011)

The estimated amount of agricultural water and other than agricultural water to be
withdrawn within the District for the ensuing water year (October 1, 2010 to September
30, 2011) was based on the following equations:

Qagr(10-1 1) = Qagr(UB—OB) X [(Qtotal(w—ﬂ) - qurﬂﬂ-ﬁ)) / (Qiotal({)B-OS) - qurf(OB—OQ))]
and

Qnon-agr(‘lo-ﬂ): Qnon-agr(O&-DQ) X [(Qtotalﬁo-ﬂ) - qurﬂo-ﬂ)) / (Qtotal(08~09) - qurf(OB-OQ))]

where:

Quagri10-11) = Agricultural use within the District for the ensuing water year,
acre-fi :

Qagrioa-o9) = Agricultural use within the District for the preceding water year,
acre-ft (Appendix C)

Quotatfro-11) = Production (including surface diversion) from the Bunker Hill
Basin for the ensuing water year, acre-ft (Figure 13)

" Qeotaifos-o9) = Production (including surface diversion) from the Bunker Hili

Basin for the preceding water year, acre-ft (Appendix C)

Qron-agriio17) = All other uses within the District for the ensuing water year,
acre-ft

Qnon.agr(og.gg) - = All other uses within the District for the preceding water year,
acre-ft (Appendix C) :

Qisuritio-11) = Surface diversions from the Bunker Hill Basin for the ensuing
water year, acre-ft (Table 8)

Qeurtios-og) = Surface diversions from the Bunker Hill Basin for the preceding

water year, acre-ft (Appendix C)

Data on agricultural use and all other uses within the District for the preceding water
year (October 1, 2008 to September 30, 2009) are provided in Appendix C. For the
period October 1, 2008 through September 30, 2009, approximately 13,963 acre-feet of
groundwater was produced for agricultural applications within the District boundary. For
the same period, approximately 87,024 acre-feet of groundwater was produced for all

SBY Water Conservation District Engineering Investigation 2010
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other uses within the District boundary. Using the equations presented above with the
following values inserted:

Qagrin-1ny= (13,963) X [(239,245-45,834)/(223,612-23387)] = 13,488 acre-feet

Quon-agrito-i1) = (87,024) X [(239,245-45,834)/(223,612-23387)] = 84,063 acre-feet

By summing these two results, it is estimated that 97,551 acre-feet of groundwater will
be withdrawn within the District for the ‘ensuing water year (October 1, 2010 to
September 30, 2011). Figure 14 shows the Agriculture and Non-Agriculture trends for
the District by subbasin using approximately 132 wells within the District Boundary
reporting type of use.
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11.0 Task 8 - Estimated Amount of Water for Surface
Distribution for the Ensuing Water Year (October 1, 2010 to
September 30, 2011)

The amount of water for surface distribution for the ensuing water year (October 1, 2010
to September 30, 2011) was estimated based on the average surface diversions for the
Santa Ana River, Mill Creek, and Lytle Creek for the period 1984 to 2009.

As shown in Table 8, average surface diversions for the Santa Ana River, Mill Creek,
and Lytle Creek between 1984 and 2009 were 37,852, 20,256 and 11,229 acre-feet,
respectively. Therefore, the total estimated amount of water for surface distribution from
the Bunker Hill Basin for the ensuing water year (October 1, 2010 to September 30,
2011} is found by summing the diversions as follows:

Bunker Hill Surface Distribution = 37,85é + 20,256 + 11,229 = 69,337 acre-feet
As Lytle Creek is not within the District, the estimated amount of surface distribution from
the District for the ensuing water year (July 1, 2009 to June 30, 2010} is the sum of the

Santa Ana River and Mill Creek distributions.

District Surface Distribution = 37,852 + 20,256 = 58,118 acre-feet

SBVY Water Conservation District Engineering Investigation 2010
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12.0 Task 9 - Estimated Amount of Water for Replenishment of
the Groundwater Supplies for the Ensuing Water Year
(October 1, 2010 to September 30, 2011)

The amount of water necessary from all sources, including natural recharge, to maintain
constant groundwater supplies in the Bunker Hill Basin for the ensuing water year
(October 1, 2010 to September 30, 2011) is estimated as follows:

Replenishment = Total Production - Surface Diversions + Change in Storage

or,

QHeplenishmenl (16-11) = Qprocl (o-11) = qurf (10-11) + QAnnuaIAsturage (10-11}

The estimated production and surface diversions from the Bunker Hill Basin for the
ensuing water year (October 1, 2010 to September 30, 2011) were estimated as
approximately 239,124 acre-feet (from Figure 13) and 69,337 acre-feet (from Table 8),
respectively. The estimated change in storage determined in Section 8.0 and shown on
Figure 11 is a decrease of 8,628 acre-feet. Therefore, the amount of water necessary
for replenishment of the groundwater supplies of the Bunker Hill Basin is estimated as
follows:

Qireptenishment (1011 = 239,124 — 69,337 + 8,628 = 178,536 acre-feet

The amount of water necessary to maintain constant groundwater supplies within the
District for the ensuing water year (October 1, 2010 to September 30, 2011) is estimated
using the same equation as shown above, but substituting values for the District area.
The estimated production within the District for the ensuing water year is estimated as
approximately 239,124 acre-feet (from Section 10.0) and 34,705 acre-feet (from Section
11.0), respectively. The change in storage for the ensuing water year for the District is
estimated as a decrease of 4314 acre-feet (assumed to be half of the Bunker Hill Basin).
Therefore, the amount of water necessary for replenishment of the District’s groundwater
supplies for the ensuing water year (October 1, 2010 to September 30, 2011) is:

SBYV Water Conservation District Engineering Investigation 2010
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QDist Replenishment (10-11) = (56,574 + 58,11 8) - (4,314 + 58,1 18) = 52,260 acre-feet

The amount of groundwater recharge that must occur from all sources, including natural
recharge, in order to bring the basin back to "full" in the ensuing water year is
determined as follows:

QHeplenishment =- QAccumulatedAstorage (93-07) ~ QAnnuaIAstorage {07-08) + QReplenishment {08-09)

Qreptenishment = ~(-330,000) — (- 8,628) + 178,536 = 517,164 acre-feet

13.0 General Findings

In addition to the above findings, Section 75505 of the California Water Code requires
that a finding be made as to the amount of water necessary to be replaced in the intake
areas of the groundwater basins within the District to prevent the landward movement of
salt water into the fresh groundwater body, or to prevent subsidence of the land within
the District. Because of its location and the elevations of its water tables, the Bunker Hill
~ Basin is not subject to salt-water intrusion and the current groundwater levels (lowest =

985 msl) will not result in any significant land subsidence.

Section 75540 of the California Water Code requires that the District Board establish a
zone or zones where a groundwater charge is to be implemented. The Code specifically
states that a single zone may include the entire District and in May 1993 the Board
established the entire District as one zone. This determination may be amended in the
future, but lacking any evidence to the contrary, in the 2009-10 year the entire District
will remain as a éingle zone in regard to any groundwater charge,

Section 75561 of the California Water Code further requires the Engineering
tnvestigation to include a finding related to the amount of water the District is obligated
by contract to purchase. At this time the Distridt has no contractual obligation to
purchase water for the replenishment of the groundwater supplies.
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14.0 Conclusions

Based on the results of the 2010 Engineering Investigation, the San Bernardino Valley
Water Conservation District finds that:

¢ Due to the imbalance between recharge and production since 1993, the Bunker
Hill Basin’s storage is 330,000 acre-feet below that which is considered full for
purposes of this Investigation.

e During the ensuing water year (October 1, 2010 to September 30, 2011), the
Bunker Hill Basin can be recharged, from all sources, with 517,164 acre-feet of
water. This recharge quantity is derived by algebraically adding together the
accumulated deficit as of the end of the preceding water year with the estimated

quantity needed to maintain the 1993 storage level considered full.

» The District should continue to take the necessary steps to enhance its capability
to conduct recharge operations, which includes construction of new, or
maintenance and repair of existing, diversion facilities, canals, dikes, basins,
roads, and other water recharge facilities. These improvements are required {o
ensure that the increasing demands on the Basin, especially during drought
periods, can be met.

15.0 Financial Data

The San Bernardino Valley Water Conservation District, in response to questioné
previously asked, regarding the relationship between income and expenses that
support the groundwater assessment charge is adding to the 2009-2010 Engineering
Investigation this year the following financial data to show that relationship.

The numbers shown below reflect the actual income versus expenses for fiscal year
2008 — 2009 and the budgeted numbers for fiscal year 2009 — 2010. As you can see
the first column is the detail for all of the San Bernardino Valley Water Conservation

District’s financial activity, the second column reflects the expenses that relate to the

SBYV Water Conservation District Engineering Investigation 2010
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Groundwater Assessment, and the third column represents 85 percent of expenses
that relate to the Groundwater Assessment, the 15 percent of expenses taken out
are believed to be related to other District business. The 15 percent was taken out to
accurately state the net loss related to the Groundwater Assessment charge.

Any change in the groundwater assessment charge will not be reflected on the

District’s financial reports as income until 2011 in fiscal year 2010 — 2011, as the first

increment of the new charge is not billed until the beginning of each calendar year
“See Table 9 2009-2010 Budgeted Profit and Loss.
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for the
Bunker Hill Basin
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Appendix B
Hydrographs

for

Key Wells
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