




















































































































































































EXHIBIT "C'

8üorEgs wae urdÇr 2ûO AF Þy g béi 1 åe reqlircd þy RÞí¡ioñEl BÞerd pêûni!. ,€and C4rtfii rNí['dÌdt dou,n over the
next few months-

800

.640

G¡80
d
l!o
fr320ol-tJ6o

Sand Ganysn Rpservoir Storagg (7tô a.f,)

\

ù,!11. Aût-fl gêiFlì Qil¡l"t ¡(óÈlt DèGll J€Þf¿ FèÞJt iraÞç Alþi2 t\i.t{¿ i¡¡Þ1?

-.-$brage (Actual) --*- Rse.ên4)ir Manägeinät PIån

RattlesfiakÊ Ros€rvoir Sþrcga (tJ02 a,f,l

1600

12@.

dso0
t¡J
cl

$æo|-
¡l)

300

Júl-{1 ¡!iel1 SàþJ1 qaþtl }þv!1T 09.e-ul ir¡ñ-f2 FóÞrA l¡!r'r¿. ANin lf¿ydz Ju!Þ1?

..r-sìorqge(qdual) --*- Reserw¡r Manâgenr€nt Plan

Riftle'gngke søege ls of trac¡( der regpondino lo stomË ¡n Dæerilþgr and Jsnuary,

c-1



liri¡ns ls.ke$torqge (2q0O0 å,f;)

3üÙ(pl

e5400

^. 20000ri
6

E ræoo'
tô
b 10010

5000

0

:-*.-r________=_,-

*rlír'f À¡&,!1 !qln1 -0cë1, ¡hry.it o¡*11 ,!¡¡l¡.t¿ Fef.rf. li4sr"r!? Apt¡p Èh!þl? Ju&:12

San Joaquin Ro.servoitgtþrage (3,û00 âjf,l

+i
6

u.fo
tot-a

*f
3000 |

'*' I
2000 h
,*o I
.'*o F
.oo l-
,L
ißrr ¡!qs-ã 9ê.Þ'11 Crst",ll N!v"11 ÐÊè1,1 i¡crF.e ÍeV1? lls{å ,ÀrFfS n!qÈf? Jr&Jg

-.-,Stolqge{actual) --¡- RoservEir Manqgem ent Pbn

All LåIr€ relreËlãiriied dèrmad¡s bairq supÞfEd't(ûrîttFEået frjneãon€ Bpys¡kit¡,

ei2



































































"1,.1,

Exhibit A

CHAPTER 1- EXECUTIVE SUMMARY

INTRODUCTION

The Irvine Ranch Water District (IRWD, District) frequently updates its water demand forecast
to reflect changes in land uses, climatic, economical and customer practices. This forecast is
used to estimate water supply requirements, water reclamation plant expansions and seasonal
storage analysis.

The purpose of this study is to accurately estimate the future development component of the
water demand forecast for IRWD's service area for the period from 2010 to 2025. This study will
analyze the water demand factors for the land uses categories within IRWD's boundaries with
greatest future water demand growth during that period. The study's limited scope is to be
used for this purpose and is not intend to be used for other, more global purposes.

'1,.2 PLANNED LAND USE AND PROIECTED WATER DEMANDS

In 2000, IRWD completed the Water Resources Master Plan (WRMP). Portions of the WRMP
were updated in 2003. In june 2008, the WRMP was updated to show the current land use
designations and demand factors used by IRWD for demand projections and planning.

Based on IRWD's current water demand factors and the proposed future land uses within
IRWD's service area from 2010 to 2025, IRWD should anticipate an increase in local demands of
approximately 16.8 million gallons per day (MGD) and an increase in irrigation water demands
of approximately 10.5 MGD between 2010 and 2025. This sums to a total increase in water
demands of approximately 27.3 MGD between 2010 and2025.

1..3 METHODOLOGY FOR ESTIMATING WATER DEMANDS

IRWD has 31 land use categories with growth projected between 2010 and 2025. This analysis
will study the fifteen (15) land use categories with the highest estimated water demands. Based
on the proposed future land uses and the existing water demand factors, the fifteen highest
future water demands by land use are shown in order in Table 1.1.

The top fifteen land use categories will contribute approximately 91 percent of the total future
local demands, T4 percent of the total irrigation demands and 84 percent of the total demands.
Based on these estimates, study of the land uses shor¡¡n above will be sufficient to estimate the
total future water demands.

Table 1.1: Highest Future Water Demands by Land Use



IRWD WATER DEMAND FACTOR STUDY

Code Land Use Description Agency Growth
lAc)

Local
Demands

IMGD)

lnigation
Demands

IMGD)
Total Demands

fMGD)
Rank

1 830 Reqional Park 2577 4,329 4.329 1

1172 Medium-Hiqh Density lrvine 1267 4.102 4j02 2

1182 Hiqh Density lrvine 568 2.954 2.954 3

1162 Medium Densitv lrvine 888 2.231 2,231 4

1820 Community Park 540 1.701 1.701 5

1132 Low Densitv lrvine 1 301 1.581 1,581 o

1210 General Office 1015 1.218 1.218 7

1192 Hioh Rise Densitv lrvine 118 0.802 0.802 B

1221 Communitv Commercial 397 0.661 0.661
o

1 131 Low Densitu Citv of Oranoe 263 0,631 0.631 10

1210 GeneralOffice 1015 0.609 0.609 11

1141 Low-Medium Densitv Citv of Oranoe 135 0.602 0.602 12

1172 Medium-Hiqh Densitv lrvine 1267 0.570 0.570 13

1132 Low Densitv lrvine 1301 0.488 0.488 14

1135 Suburban Densitv Countv of Oranqe 117 0.465 0.46s 15

Totals 15.248 7.697 22.945

I.4 DATA COTLECTION AND ANALYSIS

Two data sets were used for the water demands analysis. The first was IRWD's monthly billing
databy account for the period from January 2000 through December 2010. The second data set
was IRWD's GIS database.

The residential local water demands factors were analyzed on a tract basis. All tracts in which
the existing units equaled the future units in the GIS data, and in which the number of dwelling
units in the GIS data agreed with the GPS locations for residential water users' meters were
included in the analysis. For the irrigation application rate and commercial local water demand
analyses, annual demands were analyzed on a water meter basis.

The local water demands for more than 42,000 water meters were included in the residential
local water demands analysis. The data set for the irrigation water demand analysis included
more than 1,200 furigation water meters. The local water demands for more than 350 meters
were included in the commercial local water demands analyses. Table 1.2 provides a summary
of the data set.

Table 1.2: Number of Meters in Analysis
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TRWD WATER DEMAND FACTOR STUDY

Land
Use

Code
Land Use Description TyPe No. of Meters

1131 Low Densitv - Oranse Local 0

L1,32 Low Density - Irvine Local 5,158

11.32 Low Densitv - Irvine Irrigation 261

i13s Suburban Densitv - Countv Loca 4,778

11.41 Low-Medium Density - Orange Loca 0

1.162 Medium Densitv - Irvine Loca 27,859

1772 Medium-Hieh Densitv - Irvine Loca 5,033

7772 Medium-Hieh Densitv - Irvine Irrisation 411

1.182 Hish Densitv - Irvine Local JJ

1,792 Hieh-Rise Densitv - Irvine Local 1.6

1210 General Office Local 198

1210 General Office Irrisation 346
121-l Commun ty Commerciaì Local 174

i820 Community Park Irrisation 156

1830 Resional Park Irrisation 39

Total 43,962

1..5 DEMAND FACTORS

The average daily local water usage for the residential land uses with the most local water use
growth planned was calculated for the years 2000 through 2010. The average annual daily local
water demand by year is shown in Figure 1-1 for each of the six residential land use categories
with built-out tracts before 2000. Figure L-2 provides a graphical summary of the irrigation
application rates for the five land use categories in this study.

Figure 1-1: Residential Local Demands - Pre-2000

450
Þâ 400

âÈ 350
U
ã soo
É

fi zso
CJn 2ooà
ct
Ê 150
OJ

P roo
¡1
OJ

Þ

*Lr
+M

2000 2001. 2002

Low Density - Irvine (1132)

Medium-High Density - Irvine (1172)

2005

Year
#Suburban Density - County (1135)

:,-EligrìD91slE:_I1"iry9182ì _

2007 2008 2009 2010

...FMeditm Density - irvine (1162)

.-û-High-Rise Density - Irvine (1192)

Noveml¡er 2011



IRWD WATER DEMAND FACTOR STUDY

Figure L-2:lruigation Application Rates - Pre-2000 Development
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Table 1.3 provides a summary oÍ the calculated percentages for the five irrigation demand
factors included in this study.

Table 1.3: Percentage of Area Irrigated

Code Land Use Description
Study o/o Area

lrrioated
Current IRWD

Factor

1132 Low Density (lrvine) 16% 15%

1172 Medium-High Density (lrvine) 22% 15o/o

1210 General Office 20% 20o/o

1 820 Community Park 86% 90%

1 830 Regional Park 75o/o 80%

Figure 1-3 provides a graphical summary of the two commercial local water demand factors in
this study. Table 1.4 provides a summary of the calculated commercial building densities for the
two commercial land uses included in this study.
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IRWD WATER DEMAND FACTOR STUDY

Figure 1,-3: Commercial Local Water Demand Factors - Pre-2000
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Table 1.4: Commercial Building Densities

Code Land Use Description
Study Bldg

Density

Gurrent IRWD
Factor Bldg

Densitv

(KSF/Ac)

1210 GeneralOffice 26.35 20.00

1211 Community Commercial 9.43 9.00

"1..6 OBSERVATIONS ANDRECOMMENDATIONS

The recommended local demand factors for residential development are equal to the average
for the entire 1'1. year sfudy period. Due to extreme weather pattems, significant regional
conservation outreach and a severe economic recession, the recommended irrigation demand
factors are equal to the average demands for the years from 2000 to 2006. Due to
underutilization during the majority of the study period, the recommended local demand
factors for commercial development are equal to the average demands for the 2006 - 2007 time
period.

Based on the various analyses presented in this report, recommendations for changes to the
current IRWD water demand factors were identified. Table 1.5 presents a summary of IRWD's
recommended water demand factors for the 15 land uses analyzed in this study.

Table 1.5: Recommended Demand Factors
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TRWD WATER DEMAND FACTOR STUDY

Land
Use

Code
Land Use Description

Study
Average

Recommended
Demand

Factor

Current
IRWD
Factor

Difference

Residential Local Demands

(GPD/DU) ol/o

1.1.32 Low Density - Irvine 308 310 405 (e5) -23

1 135 Suburban Density - County 419 420 430 (10)

1.1.62 Medium Density - Irvine 322 320 33s (15) -4

1172 Medium-High Density - Irvineu 150 150 185 (35) -19

11.82 High Density - Irvine t25 t25 1.60 (35) aa

1.L92 High-Rise Density - Irvine 137 130 170 (40) -23

Irrigation Demands

(GPD/AC) o//o

t132 Low Density - Irvine 2,1.48 2,200 2,500 (300) -12

1172 Medium-High Density - Irvine 2,395 2,400 3,000 (600) -20

1210 General Office 2,478 2,500 3,000 (500) -17

't820 Community Park 2,196 2,200 3,500 (1,300) -37

1830 Regional Park ) )1) 2,200 2,100 100 5

Commercial Local Demands

(GPD/KSF) o//o

1.21.0 General Office 71.76 72.00 60.00 1.2 20

t211 Community Commercial 174.9 175.0 185.0 (10) -5

Table 1.6 presents the recommended percentage of total development area that is irrigated for
the five irrigation demand factors included in the study.

Table 1.6: Recommended Percentage of Area Irrigated Factors

Land
Use

Code

Land Use Description Average
Recommended

Percentage
Factor

Current
IRWD
Factor

Difference

("/') o//o

1132 Low Density - Irvine L6 15 15

1172 Medium-High Density - Irvine 22 20 15 5 J.t

1210 General Office 20 20 20

1820 Community Park 86 90 90

1830 Regional Park 75 75 80 (5) -6
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IRWD WATER DEMAND FACTOR STUDY

Table 1.7 presents the recommended building area in relationship to total development area for
the two commercial demand factors included in the study.

Table 1.7: Recommended Commercial Building Density Factors

Land
Use

Code
Land Use Description

2010

Average

Recommended
Demand

Factor

Curent
IRWD
Factor

Diffetence

(KSF/Ac) o//o

1210 General Office 26.35 26.s0 20.00 6.50 ,1,f

1211 Community Commercial 9.43 9.50 9.00 0.50 6
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