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SECTION 2 - PROJECTED DEMANDS AND EXISTING SUPPLIES

One of the first steps of the IRP was to determine Southern California’s water needs and identify
the frequency and magnitude of potential suppl~, shoaages. For this purpose, projections of retail
water demands tor the region were compared to existing firm supplies available during dry years,
The potential shortfall in meeting the region’s nced,s were used to d~velop u long-tet’m resources plan.

REGIONAL DEMAND PROJECTIONS

Determining future supply requirements requires an accurate and defensible water demand forecast.
There uae many ways to project water demands, su¢ta as linear extrapolation, time-series analysis,
per c~pir,,a ,,~e estimate~, and econometric approaches. Each approach has advantalge~ ~L~d disadvan-

tages. Advantages with linear extrapolation and per capita use estimates are saving.~ in rime and
expense to produce the forecast. Ho~’ever. the disadvantages associated with these approaches are
that they often produce inaccurate forecasts and are not very useful for sensitivity analysis.
Econometric approaci’te~ ~tatBtically retate water demand with explanatory variables such as popu-
lation, housing, employment, income, price, weather and others. These approaches are often more
costly to develop but produce more accurate t’orecasts. In addition, the probabilities associated witta
the forecast results can be assessed with econometric forecasts,

Metropolitan uses an econometric model known as MWD.MAIN to help forecast urban demands at
the retai! level. This model is based on the national state-of-the-art model IWR-MAIN, Many water

resource agencies across ~e country use some version of IWR-MAIN including the U.S. Army Corps
of l~ttgineers; the U,S. Geological Sur~,ey; the state ot New York; the Cities of Phoenix, Las Vegas.
and Portland; and some of Metropolitan’s larger member agencies. Over the course of the IRP
process. ~:he model has been reviewed by ~everal ttrtiversities, including Johns Hopkins Univer.~ity.

University of Colorado, University of CaIifomia, and Southern University of Illinois. The reviews
concluded that the forecasting approach was sound and appropriate. MWD-MAIN uses projections
o~ demographic and ecotaon’tic tret~ds t*o fort:cast urban water demand by residential, commercial,

industrial, and public uses.

Demographics

For the purpose or demand torecasting, Metropoiitan uses projections of Iong-term demographics
fr’orn adopted regional growth man~tgement plans provided by the Southe~t~ C~lil.’ornia Association

of Governments (SCAG) and the San Diego Association.of Governments (’SANDAG). Currently.
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VOLU~E 1 ’, THE [~ONG-TF~RM RE$O(.IR¢£~ PLAN

Metrol’~Mitan is referencing the Growth Management Element of the 1993 Regional Complehe,sive

Plan (RCP) developed by SCAG (adopt~ Jn September 199,~) and the Preliminary. Series 8 forecasts
issued by SANDAG.

Population

Population is one of the most important overall indicators of growth used to project water needs.
l-Iistodcally, population growth in Metropolitan’s service area averaged over 300,000 annually
during the 1980s. Over 50 percent of this growth was due to net migration. In 1990, over 380,000
people were added tO Metropolitan’s ser~°ice area, representing the largest annual growth ever.
During the 1991 economic recession, Southern California’s pOlouhtdon growth decreased substan-
tially. By 1995, population growth was just under 150,000. The recent e~.onomic reee.~ion and
resulting decline in employment opportunities reversed the strong rates of net ruination experienced
during the i980s, and is the pdrnary reason why population growth has slowed.

Based on the latest I993 population forecast, SCAG and SANDAG expect population to increase
from the current l&7 million to about 19.5 million by year 2010, and to 21.5 million by year 2020
(see l~igure 2-1). This projection represents significantly lower annual growth rates than was

Figure 2-1

Population Projections in Metropolitan’s Service Area
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experienced during the I9705 and 1980s, awraging to about 200,000 persons per year. Other
Sovernmeat ag~act~ ~md privat~ economic forecasting firms predict similar ~rowth trends.

As with all projections of growth, ther~ is certain to be som~ error £n the population forecasts. Prior
forecasts made by SCAG and SANDAG have fallen short of the actual growth by mor~ than 15 percent.

Housing

In Merropolium’s service a~a, occupi~ households increased from ~.3 miIlio~ in 1980 to ~. I million
in 1990. During this sarn~ period the averago family size increased from 2.79 persons per household
to 2.96 persons l~r household. Multifamily housing grew at a faster rate than siugle-fan~ly housing

in the 1980s. I~ 1980, mnltifamily households ac~ountcd for 42 percent of total households,
increasing to 4.4 percent by 1990,

In the short term, th~ re.cent recession ha~ had a major impac~ on th~ housing market. Residential
building pen~ts in Southern California, a leading indicator of total houglag, havo fallen 78 porc.ont
from an annual peak of 162,000 in 1988 to a low of 35,000 in !993. Floweret, both the Construction
Industry Research Board and th~ University of California Los Angel~s Business Forecasting Project
h~tw projected a modest recovery in r~sidential building perraits for 1995.

According to SCAG and SANDAG dm.ft growth m~ag~ment plans, total households in Metropolitan’s
serv,c~ area will increase from 5.1 million in I990 to 6.6 million in the year 2010. By 2010, multi-
fatally households wi11 make up 46 txa-c~nt of to~al housing. Family size is projected to peak in
year 2000 at 3.01 persons per housaholcl and then graduaLly de¢line to 2.98 persons per household

by year 2010. These two demographic trends will result in less residential water use over time.
Table 2-1 summarizes trends in housing in Merropolltan’s service area.

Table 2-1
Hgu~ing Trends In Metrol~olitan’s ,~ervice Area

191~ 1~)0 ~i}e0 2810
Single-Fatmly tious~g (millions) 2.52 2,gS 3,18 3,55 3,93
Mull~faaxily Housing (rnillinns) - ’I.82 "2.2.5 ~,65 3.~7 3".4I

To~ I-Iousing (millions) 4,34 5,10 5.83 6-62 7,34

F~mily Size (persons per home) 2.~9 2.96 3.01 2.9[~ 2.96
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SOL’I’KERN CALIICORNIA’S INTE.O~,ATED WATER RE.SOURCF~ PLAN
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Employment

Total jobs in Metropolitan’s service area increased from 6.0 million in 1980 (56 percent of total
job, in the state) to 7.6 million by 1990 (55 percent of total jobs in the star=). The fastest growing

¯ seCtors of the economy during this period were serviecs (7.9 percent a~nunlly) and cOnStruction
(3.9 percent annually). Manufacturing jobs were ot~e of the slowest growing sector~ during the
1980’s, increasing an average of 0.I percent a year.

The severity and duration of the recent rece.~.~ion has had a tremendous impact on both the ,tate’s
job base and the job base in Metropolitan’s service area. Southern California has ~peri,need
severe job tosses because of its traditionally volatile eonstruetio~ industry and the added impact of
defense cutbacks on the region’s large share of defense contractors and aerospace firms. These two
unique factors, coupled with the recessionary pr~ssure~ of dowit6i/_,ing and inareased competitioll,

have reduced the job base in Metrol~olitan’s servic~ area by an estimamd 540,000 jobs ~tnc, e 1990.
Job losses and the slow growth in housirtg caused by the recession have significantly reduced
regional water use since 1990.

SCAG and SANDAG are projecting that jobs will begin to increase by 1995. By the year 2010,
total jobs are expected to incrsase from 7.6 million in 1990 to 9.8 million. This growth reflects an
average annual increase of 1.5 percent. Furore job growth wil! b~ flower than that experienced during         ,...
the I980s, with the fastest growing sectors expected ttJ be services (2.:5 percent annuatty) and retail

trade (2.0 percent annuallv~. The manufacturing industry’s .de,are. of the job bas~ is exp=eted to             ’.~
continue to decane gradually after th~ recession through the year 2010, decreasing 0.1 percent a
year. Table 2-2 shows cormnercial and industrial jobs in Metropolltan’s servie~ area.

Table 2-2
E:rnployrnen| Trends in M~tropolltarrs Servic~ Area

19~ 1990 2010
Commercial/Inst~tuuonal ~obs (millions) ~.58 6.17
industrial Jobs (millions) x.~t a.z~.

.... Total Jobs (milfi0~) ......... .. 5.89 ~/.49 9,74 ......
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Water Demand Characteristics

Typically,, urban wat=r use con.~ists of rcsidcntiaI, commerci~I, indusui~l, public, ~d other purposes
which include fire fighting, line cleanin.~, and sy.~tem los.~es. The !~rgest sector of urba~ water use

within Metropol[t~’s service area is residential, accountin~ for over 65 percent of the urban total.
Cotntnercial, industrial, public irrigation. ~nd other uses (including system losses) follow in that
order. Figure 2-:2 shows the current breakdown of urban wate~ use for" Metropolitan.

Figure 2-2

Breakdown of Urban Water Use in Metropolitan’s Service A~ea

Public Other

Commercial

On average: each household in Metropt}liLan’s service area uses about 380 gallons per day, while

each resident uses about I~5 ~aiIan.~ per day Nearly 7() ~manr of/hi~ watar i.~ ug~ indoor, and

i~gation and other outdoor uses consume 30 percent of residential water use (see Table 2-3).

Table 2~
Residential Water Use in Mekopolitan’s Se~i~e Area

(G~lon~ ~r Household~ Ind~r Outdoor

Single-~’a~Iy 465 65 35

Average 380 . _70 ~



VOLUME ] : THE LONO-T£RM R~SOURC~ PLAN

Commercial and institutional water demand includes water tJ.~ed hy businesses, ~ervices. government,
and institutions (such as hospitals, schools, and colleges). This sector currendy accounts for about
17 percent of total urban water demand and is expected lo increase its share to 18 percent by year
2010. In t990, there were an estimated 345,000 commercial establtshments in Metropolitan’s Service
area, employing over 6.17 million people. Historically, each commareial/in¢ti~tional establishment
uses 1,480 gallons per day on average, while each employee consumes 92 gallons ;~er day. Most
commercial/institutional water is used indoors (71 percent), followed by outdoor uses (22 percent)
and cooling water (7 percent).

Industrial (manufacturing) water use is the other major component of non-residenti!l water use. In
1990, industrial water use accounted for 6 percent of urban water use and is expected to decrease to
b percent at urban demand by year 2(110. The increasing effect of conservation measares in the
industrial sector and the expected decrease in the region’S manufacturing base are the two factors

that are reducing the future share of industrial water use. Historicalb; a typical industrial establish-
ment uses 5,600 gal)ons per day on average, or about 127 gallons per day per employee. Nearly
80 percent of this water is used indoors. Other industrial water is used outdoors (12 percent) and for
cooling water (8 percent). Table 2-4 summarize.~ the non-residentia! water use in the service area.

Table 2-4

Non-Residential Water Use in Metro~olitan’s Service Area
............ Average Dally Use Percent of An~t~al us~ .....

(~llot~ l~r E~tabii~hm~at) Indoor Outdoor

Commercialtlnstitutioaal 1,480 71 29
Industrial 5,6~ 80 20

I lrhan water demand is often expressed as per capita water use (total urban water uge divided by
population served) in order to give changes in demand relative meaning through time, and from
area to area. Examining per capita use trends can be helpful in normalizing water demands for
population growth. However, withoat information about how other factors (such as housing, family,~ .
income, and others) impac~ water use, historical per capita water use trends and projections may be        ! ’. ~...

misleading. The following represents the effects that demographic trends have on per capita water use.

Family S~ze. Homes with lager family sizes (persons per household) use greater amounts of
water use However, because a significant amount of household water use is fixed (~uch as land-

scaping), water use per person actually decreases as family size increases. The reverse is true if
family size decree,s over time. SCAG and SANDAG project that family size wit! continue to
increase for the next 10-15 years and then gradually decrease,
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PRO.I~CTED L)~MA,~D5 At~D EXISTING ~UPPLIE~

Housing Mix. The type of housing (single-t:arnily vs. multifamily) has a major influence on
te~idettti’.al water~ u.~e. Single-family laou~hold.,~ typically use more water than multifam~ly households,

be.(~mt,~e c~f nddirion~l water u.,;ia8 appliances and more outdoor water use. In areas where multifamily

housing is growing fester than s~ngle-family housing, per capita water u.~e wilt decrease. SCAG and
SANDAG project that, overall, the region’s mqltifamily housing will increase at faster rates than
single-family.

Income. Increases in personal income translate into additional water using appliances and
greater outdoor water use, both of which increase per capita water use. SCAG projects that income
will increase in real terms (above inflation) at about 1 percent over the next 1(9-15 years, SANDAG
projects no teal increase in income for it.~ region over the next 10 15 years. Other forccastcr~ (DOF,

CCSCE and Census) project modest income growth for Southern California of about 1 to 2 percent,
including the San Diego region.

Price. ~ncreases in the feB1 price of water leads to decre, s~e.~ in pe.r capita water use. Price

elasticity is the stati.~fical measure of the change in demand that results when a change in price
occurs. Based on ten years of retail water use data, demographic data, climate, and price of water
and sewer service, price elasticit3, estimates were statisti.cally estimated to be --0,13 to -.0.27,
depending on the geason (winter or ~ummer) and type of use (single-to_rail)’, industriaJ, or commercial).

The overall, weighted urban annual average price elastici .ty for Metropolitan’s service area is about
,0.22, meanivtg that a 113 percent real (above inflation) increase in price will lead to a 2,2 percent
decrease in water use.

Industry Mix, The economy of the region is made up of many diverse sectors. Jobs shifting
between water intensive sectors of the economy (e.g. manufacturing processes) to less water inten-
sive sectors (e.g. services) can decrease per capita water use. SCAG and SANDAG project that the
region’s job b~e will ~hift from manufacturing to service~ and finance.

r, nland Growth. Metropolitan’s service area spas three major climate zones: coastal,
inland, and desert. It is ptojectt:~l that mut:h oi" the new growth in housing arid development will be
in the ilalaad and desert regions, .~uch ~.~ Riv~.r.~ide Bnd San Bemardino coutaties. Affordabitiw of
housing is the major reason that growth in housing in these areas is expected to be higher than
growth £n other areas of the region. This factor tends to increase per capita water use as a whole,
,~s water consumption in the desert region is higher than the coastal plains.
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VOLUME 1: THE LONG-TERM RE~5OURCF~ PLAN

Wafer Corteervatinn. The ]ong-tema water conservation efforts that are institutionalized in

the BMPs will have the effect of decreasing per capita water use over time. It was assumed that the

full implementation of conservation BMPs would occur by 2020, reducing urban demands by about

l 5 percent.

Water Demand Projections

Historically, about 180 to 215 gallons of water are consumed daily for municipal and industrial

uses for every per.~on living in Southern California. Most of this range in per capita water’use is due

to yearly weather. Figure 2-3 presents the h~stoncal and projected urban per capita water use from
1970 to 2020. These urban p~r capita use estimates are derived by dividing residential, commutuiul,

industrial, and other urban water demands by population. This figure shows how historical weather
and economic trends impact urban per capita water use.
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Before the 1976-77 &ought, per capita water use was about 210 gallons per person per day (gpcd).
Ai’ter the drought, per capita use fell to 175 g~x;d. This 17 percent decrease occurred for thr~ r~asons:
(1) drought conservation, (2) a mild economic recession, and (3) extren~ly wet weather followin8
the drought. Once the economy and weather normalized, the p~r capita water use quickly re~d
to pre-drought levels. In 1983, con1 and wet we~tther (one of the wettest years on r~ord) was
responsible for a 9 percent decrease in per capita use. A miles of ~vents simila~ to I976.1978
occurred from 1991-1995 -- thcs) b)iag, a major drought, followr.~l by an ~oaomi¢ rc~ssion and
a series of wet years. However. thes~ recent events wer~ even more sever~. Ia 1990, water demands
in the service area were the highest ever as a result of a strong ~onomy and hot and dr~ weather.
Daring the 1991 drought, rationing lowered the per capita use from 215 gpcd to about 198 gpcd.
FoRowmg ~e 1~91 cttought, a sever~ e.conomtc recession (one of California’s worst) and ,~ years of
wet weather continued to lower por capita wator use, roprosentiag an 13 percent dccroas¢ from 1990.

Metropolitan’s wa~r demand model projects that without future water conservation BMPs, l:¢r capita
water use would in~;rcase to about 220 gpcd by year 2020, assuu~ig uvraml wvathcr �;vnditions. Th~

re.a¢nn fnr the projected incre.ase is due m: ~nland growth and expectexl increaxes in the standard of

living -- more homes with dishwashers and clothes-washers, etc. However, it is projected that

future per capita water use can be held down to about 190 gpc..d assuming the full implementation

of conservation BMPs which include: (I) 1990 plumbing code eatbrcement, (2) toilet and shower-

head retrofit program~; (3) landscaping ordinances; (4.) commercial and industrial water audits; and

(5) leak d~tection/repair.

Agricultural water demand Jr ~e region is projec~d based on land-use trends, urbanization, value

of crops produced, and expected cost of supplying water. Based on these trends, it is expected that

regional agricultural water needs will decrease from the 400,000 acre-fe~t observed in 1990 to

about 280,000 acre-feet by 2020. It is projected that total water demands in the service area will

incense from the current 3.5 m~lion to 5.0 million acre-feet by 2020, under normal weather conditions

(~¢� Table 2-5).
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