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ABSTRACT

The need for a dependable water supply is critical in the semi-arid Los Angeles area, Where

two-thirds of the water supply needs to be imported from hundreds of鮒ometers away. The

County Sanitation Districts of Los Angeles County (Districts) have a long history of activity

in pIOneermg the field of water recycling, Culminating m One Of the most advanced and

Widespread programs for the treatment, distribution and reuse of reclaimed wastewater. The

Districts’role includes producmg the reclaimed water’PrOmOting its use, COnducting

necessary research and cooperating with other entities who either distribute the water to retail

CuStOmerS Or uSe it themselves.

During 1997’aPPrOXimately 41 percent of the e組uent produced at the ten Districts' water

reclamation plants was acti読ly being reused at 376 individual sites, Which include 90 parks,

85 schooIs, 71 roadway greenbelts, 62 miscellaneous landscaped sites (e.g., 0触ce buildings,

auto dealerships, Churches, land珊s), 17 golf courses, 20 nurseries, 14 industrial users (e.g.,

PaPer manufacturing’CarPet dyemg’COnCrete mlXmg’COOling towers, tOilet flushing,

COnStruCtion), five cemeteries, 11 agricultural sites, a Wildlife refuge and two sets of

groundwater recharge spreading basins. The number of reuse sites recelVmg reClaimed water

from the Districts has risen 34-fold since 1976, With the greatest increases commg just as the

SeCOnd drought began・ The total acreage lmgated with reclaimed water has increased over

nine times, from 940 acres (380 hectares) in 1976 to 8,645 acres (3,498 hectares) by the end

Of 1997, and usage has nearly quadrupled, from 21 to 77.7 million gallons per day (0.92 to

3・40 cubic meters per second).

This paper will discuss the history of water reclamation and reuse in the Districts service area

for both direct’nOnPOtable applications’SuCh as lmgation and indirect, POtable applications,

SuCh as groundwater replenishment.
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EARLY HISTORY OF VATER RECYCLING

Despite recent technical advances, the prmCIPal of water recycling lS aS Old as life itself・ Since

the advent of the first bacteria and blue-green algae some three bi11ion years ago’nature has

been usmg, Cleanmg and reusmg Water COuntless times. A11 the water that we have’is all the

Water there ever was and ever will be・ The water molecules that come out of the tap.are the

same ones dinosaurs drank. Waler neither wears out or breaks言t only gets dirty. The idea

behind modem water recycling is to collect recently used water, treat it in a mamer similar to

nature, Only faster, and reuse it in place of our scarce drinking water supplies.

The earliest known wastewater collection systems began approximately 5,000 years ago in the

Assynan Emplre, located in present day Iraq. Sewers constructed during the Roman Emplre

are still in existence today. However, during the Dark Ages’the concept of proper sanitation

WaS Iost, leading to widespread epidemics. Three hundred years ago’the British reinvented

the water cIoset and sewer system, eliminating a wide variety of water-bome diseases.

Unplamed reuse occurs whenever one city's treated wastewater e餌uent is discharged into a

river which becomes the water supply for the next clty downstream・ It is estimated that by the

time the Mississippi River reaches New Orleans, eVery drop of water has been used by seven

Other people. Plamed reuse of wastewaters occurred as early as the 1880’s in Pasadena’

Califomia, When raw wastewater was used to i正gate orchard crops; however, this practice

WaS SOOn discontinued・ In 1904, Prlmary-treated wastewater was used on fa’mland in the

Pomona Valley, eaSt Of Los Angeles. This was followed in 1927 by the construction of the

first TTi-Cities (Pomona, Claremont and La Veme) plant which produced secondary-treated

e餌uent for reuse.

In the early 1920's, WaSteWater from the visitors center on the north rim of the Grand Canyon

WaS tr?ated and used for landscape lmgation・ Perhaps the most famous of the water recycling
●　　　　　　　●

Pr匂ects was Golden Gate Park in San Francisco, Which was lmgated with pnmary†treated

e餌uent from the McQueen Plant from the early 1930’s to1981. The City of San Francisco is

Currently plannmg tO retum mOre highly treated recycled water to Golden Gate Park in the

near future.

THE NEED FOR VATER

Perhaps the greatest motivation to use reclaimed water is the fact that Los Angeles is

essentially a desert, With no m年jor rivers within lOO miles (161 kilometers). In addition to

receiving an average rainfall of only 15 inches (38 centimeter) per year, the southem

Califomia area is also a highly urbanized area of concrete and asphalt. This not only prevents

the natural recharge of rainfall into the reglOnal aquifers’but it channels away runoff to stom

drains and concrete-1ined flood controI channels which rapidly convey it, unuSed, tO the

OCean・ In fact, it is estimated that during the heavy rainfall of January through March 1993’

enough runoff was Iost to the ocean to supply the water needs of the entire City of Los

Angeles, With a population of 3.5 million, for an entire year・ The urban nature of the reglOn

also precludes surface reservoirs of su能cient volume to capture stom water. Existing local

groundwater supplies are also limited by the lack of local precipitation’reCharge capacities of

the local spreading grounds, basin overdra批ng, Sea Water intrusion in coastal areas and

industrial contamination.

Approximately two-thirds of the area's annual water supply is imported through three

aqueducts that extend between 200 and 500 miles (322 and 805 kilometers) from the Los
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Angeles Basin. The delivery capability of each aqueduct is subject to legal, POlitical,

OPerational and climatoIogical factors.

1) A United States Supreme Court decision awarded to the State of Arizona over half of

MWD's annual diversions of CoIorado River water・ As the completed Central Arizona

Prqject delivers increasmg amOuntS Of water to more and more users, aPPrOXimately

600,000 acre-feet per year (AFY) [740 million cubic meters per year] could be diverted

away from southem Califomia via aqueducts to the mayor metropolitan and agrlCultural

areas of Arizona. F血hermore’the rapidly growmg City of Las Vegas is also Iooking to

expand its diversions of water from the CoIorado River as we11.

2) The Los Angeles City Department of V柚ater and Power’s groundwater pumping in the

Owens Valley has been halted due to the adverse environmental effects resulting from the

lowered water table, and its diversions from streams feeding Mono Lake have been

Curtailed in order to allow water levels in that lake to rise so that ecosystem can recover.

Further diversions of water may be required to alleviate the severe dust and salt stoms

CauSed by the historic dewatering of Owens Lake by the City of Los Angeles・

3) Following the defeat of the Peripheral Canal initiative in 1982, the State Water PI句ect

Currently has sufficient facilities to supply only half of its ultimate capaclty Of water from

血e main watershed area of the state’the Sacramento Delta. Lack of precipitation and the

resulting reduced runo鮮during the 1987-92 drought prompted reductions in water

deliveries to Southem Califomia by up to 80 percent. Environmental concems over e批知S

Of water diversions on the wildlife living in the delta and competition between urban and

agncultural users may make such reductions in water diversions pemanent likely in the

future.

Compounding these threats to the Southem Califomia water supply is the fact that every year

the population in the MWD service area increases by another 400,000 people, equlValent to a

City the size of Portland, Oregon・ The United States Census Bureau estimates that the

POPulation of the State of Califomia will increase 52%, from 31.4 to 47.9 million, by the year
2020’PrOmPting mCreaSed competition for the State-s dwindling water resources・ Within the

last 20 years’the State of Califomia has been hit by two serious droughts, in 1976-77 and

more recently in 1987-92・ Mandatory water rationmg Of at least 20 percent was instituted by

Water PurveyOrS throughout the state, and, at One POint, the Califomia State Department of

Wbter Resources (DWR) anticipated going to a mandatory 50 percent rationing.

Only the extremely wet winter of 1993 brought the water supply situation in the state out of

Crisis; however’the relief was short lived as the followmg year WaS declared一一critically dry一一

by the DWR on Apri1 1’1994, and the state appears to be heading back into a drought. The

State Legislature has long known of the value of water reclamation・ The V梱ater Reclamation

Law, Chapter 7 0f the Califomia Porter-Cologne Water Quality Act, StateS that: ’一the people of

the State have a pnmary interest in the development of fatilities to reclaim water containing

Waste to supplement existing surface and underground water supplies and to assist in meeting

the餌ure requlrementS Of the State・一一Furthemore, the State Legislature in 1991 o縦cially

adopted the goal of reaching one millioh acre-feet per year of reuse by the year 2010.

Operators of large landscaped areas such as golf courses and parks departments and water-

intensive industries such as those usmg COOling towers should be well aware of the dire

COnSequenCeS if more draconian conservation measures are ever imposed agam・ Businesses

may shut down and golf courses may lose their expensive investments in landscapmg. Many

heavy water users have since come to the realization that reclaimed water is still a drought-
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PrOOf supply, desplte the drought-induced lO% sewage flow decrease. Fo1lowmg the severe
1976-77 drought, SeVeral public water purveyors decided to pursue reclaimed water as a

SuPPlementary supply to lessen the e餓3CtS Of future water shortages in their service areas. An

additional boast for water reclamation come from the most recent drought, Which has inspired

even more public and pnvate water purveyors to invest in a reclaimed water distribution

infrastructure consisting of pump stations, PIPelines and storage reservoirs to transport the

reclaimed water to a variety of users.

THE SANITATION DISTRICTS

The Districts are a confederation of independent special districts fomed in 1923 to serve the

Water POllution control needs of nearly five mi11ion people in Los Angeles County. The

Districts’service area covers approximately 765 square miles (1,980 square kilometers) and

encompasses 78 cities and unincorporated te正tory within the County, With the notable

exclusion of the City of Los Angeles. One role of the Districts is to construct, OPerate and

maintain l,200 miles (2,000 kilometers) of trunk sewers and l l wastewater treatment plants

to collect, treat and dispose of 500 million gallons per day (MGD) [21.9 cubic meters per

second (m3/s)] of sewage. Tbn of the treatment plants in the Districts- system are water

reclamation plants that produce almost 190 MGD (8.3 m3/s) of high quality e組uent suitable

for a variety of reuse applications.

The Districts’first treatment facility was Iocated in the City of Carson, Califomia and is now

known as the Joint WatQr Po11ution ControI Plant (JWPCP). This facility utilizes advanced

Primary treatment with partial secondary tre空ment (going to餌1 secondary by 2002) for

disposal to the Pacific Ocean two miles (3.3 kilometers) off shore through two, 1ange diameter

(120 and 90 inch [3.O and 2.3 meter]) outfall pipes. From the plant’s inception in 1928 to post

Wbrld War II, this facility and its subsequent expansions was su純cient to handle the

WaSteWater generated in the Districts’service area in the metropolitan Los Angeles area.

However, an eCOnOmic boom in Southem Califomia followed the war years and was

accompanied by rapid population growth in this reglOn. This precipitated the need for more

treatment and sewer capacity.

Water reclamation’s potential in Los Angeles was recognized as early as 1949 when a seminal

Study detailed most of the features incoaporated in today’s reclamation program, SuCh as:

1) The construction of water reclamation plants (WRPs), incorporating existing, ProVen

treatment technology, along the Districts’sewer system would be a preferable altemative

to increasmg treatment at the JWPCP Economy of scale would be achieved by operating

these facilities under one agency, and usmg the solids handling facilities of the JWPCP

instead of constructing and operating such facilities at each reclamation plant.

2) Locating the plants upstream of the more heavily industrialized areas in order to treat

mostly residential sewage, PrOducmg a higher quality e餌uent. Tb further improve e餌uent

quality from the reclamation plants, industrial waste would be bypassed around the plants,

and an industrial waste pretreatment program would be implemented to prevent toxic

WaSteS from entering the WRPs.

3) The reclaimed water produced at these plants would be of such high quality so as to allow

its use for agncultural and landscape lmgation, manufacturing, COnStruCtion and industrial

COOling, enVironmental enhancement, reCreational activities, and groundwater

replenishment.
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Using these prmCiples, the current generation of water recycling prQjects began the Districts・

COnStruCtion of the prototype Whittier Narrows WRP in 1962. The effectiveness and aesthetic

qualities of this facility led to the decision to construct four more WRPs in the Los Angeles
basin area. Five other WRPs serve the outlying communities of La Cahada, Lancaster,

Palmdale and Santa Clarita. Not only would the valuable resource of water be produced in

large quantities from these plants, but it was also determined that this would be more cost

effective than increaslng treatment capacity at the JWPCP and constructing more and larger

SeWerS tO tranSPOrt the wastewater to that facility・ These additional plants were constructed in

the early 1970's’With treatment consisting of primary sedimentation (With optional chemical

COagulation added later)’SeCOndary bioIogical oxidation by means of activated sludge, and

disinfection with gaseous chlorine. A11 five were subsequently upgraded to tertiary treatment

SeVeral years later with the addition of coagulant dosing and inert media鮒ters. The result of

this upgrade was the production of an e組uent that meets Federal and State drinking water

Standards for heavy metals’PeSticides’traCe Organics’m利Or minerals, and radionuclides, and

extremely low levels of microorganisms・

The Districts- WRPs were scattered geographically throughout the JOS to better handle

locally produced wastewater. Therefore’they can supply reclaimed water to a greater number

Of communities. It continues to be the Districts・ intent to construct additional treatment

CaPaCity at the WRPs, instead of for ocean disposal at the JWPCP in order to make additional

reclaimed water supplies available for reuse. It can be seen in Figure l how a drought-induced

decrease in sewage flow is taken from the ocean disposal treatment facility, While the water

reclamation fatilities continue to produce the same amount of e鮒uent. This stability of flow

ensures that users of reclaimed water will not be required to reduce their usage during potable

Water Shortages.

GROUNDVATER REPLENISHMENT

Followlng the Districts’1948 study on the potential for water reclamation’a SeCOnd study

followed in 1956 which outlined a plan for constructing water reclamation plants, uPStream Of

the Districts ocean disposal plant. As previously mentioned’the first of these plants was the

Whittier Narrows WRP This plant was specifically designed for the reuse of the e餌uent for

groundwater replenishment・ The facility was located in an area behind the Whittier Narrows

flood control dam・ SO there were no other buildings or residences nearby that might have been

impacted. It sat alongside the Rio Hondo’directly upstream of spreading basins that were

COnStruCted to conserve stom flows for replenishment of the Central Basin aquifer, the main

groundwater supply for metropolitan Los Angeles. The river was to be used to convey the
treated e餌uent to the spreading grounds for recharge’thus eliminating any construction of

transmission or usage facilities for the reclaimed water.

The need for management of the groundwater basin became obvious by the 1950's as

OVeIPumPing of the Central Basin by 900,000 AF (1,111 hm3) had dropped the water table

PreCipitously’lnCreaSmg PumPlng COStS and allowmg for seawater to intrude into the aquifer

at various points along the coastline・ In 1959, the Water Replenishment District (WRD) was

fomed to actively manage the basin by limiting pumpmg and providing for supplemental

rechange water. The Whittier Narrows WRP was a part of the WRD’s plan to manage the

groundwater by purchasing the entire amount of reclaimed water produced by this fatility for

recharge. Additional Districts’WRPs were constructed and contributed reclaimed water for

recharge in 1966 (Pomona), 1971 (San Jose Creek Stage I), 1983 (San Jose Creek Stage II)

and 1993 (San Jose Creek Stage IⅡ).
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Fig町e l. Joint Outfall System FIow Diversion to Recl劃nation, 19之8-97

Reclaimed water for groundwater replenishment has the distinct advantage of being exactly

where it is needed, SO that long, eXtenSive aqueducts are not required. And reclaimed water is

available when it is needed for spreading, 24 hours a day, 365 days a year, eVen during the

hot, dry summer months when imported water supplies are limited and stom Hows are non書

existent. And because there are no time-OfLuse res血ctions as with parks and other public

landscaped areas receiving reclaimed water (i.e・, irrigation only at night), the recharge

program can take advantage of the peak e餌uent flows which occur during the middle of血e

day, and which would otherwise be wasted.

Replenishment of the groundwater with reclaimed water was regulated by two state agencies:

the Regional Water Quality ControI Board (RWQCB) and the Department of Health Services

(DHS). The amount of reclaimed water that was pemitted to be used was limited to 32,700
AFY which was detemined to be the amount of e餌uent that had historically entered the

groundwater from other sources. Health authorities were reluctant to increase the amount of

reclaimed water rechargmg the underground drinking water supply due to concems over

increased exposure of the populace to synthetic chemicals which might be potential

CarCinogens. The drought of 1976-77 prompted the health authorities convene a panel of

experts to discuss the health aspects of groundwater replenishment with reclaimed water.

From this discussion, the Districts initiated its Health E餓3CtS Study. This study was to

examine a11 facets of groundwater recharge with reclaimed water’including flow modeling’

Virus monitoring, tOXicoIogy and epidemiologlCal studies’etC・ Completed in 1984’the study

Showed that the proportion of reclaimed water used for replenishment had no measurable

impact on either groundwater quality or human health・ The epidemiologlCal portion of the

Study, COnducted by the University of Califomia’Los Angeles, found that the evaluation of

health and vital statistics data for the period of 1969-80 showed that residents of the area that

received reclaimed water experienced no increased rates of infectious diseases’COngenital

malfomations, infant and neonatal mortality, low birth weight, CanCer incidence’Or deaths

due to hean disease, StrOke, StOmaCh cancer, reCtal cancer, bladder cancer, COIon cancer, Or all

CanCerS COmbined, When compared to residents of two control areas that did not receive

reclaimed water (Nellor et al, 1984).
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Followmg this study’a Scientific Advisory Panel was convened to examine these results. In

the 1987 Report of the Scientific Advisory Panel on Groundwater Recharge with Reclaimed

Wastewater’the State Water Resources ControI Board and DHS concluded that they were

COmfortable with the continuation of the current groundwater replenishment prQ]eCt and with

the safety of the product water and they felt that the risks’if any’Were Small and probably not

dissimilar from those that could be hypothesized for commonly used surface waters. In

response to this report, the RWQCB and DHS pemitted the annual amount of reclaimed

Water uSed recharge to be increased by 53%, tO 50,000 AFY (62 hm3 per year). In 1991, these

agencies pemitted the amount of reclaimed water recharged in any one year to be increased

to 60’000 AF (74 hm3)’With a three-year running total limit of 150,000 AF (185 hm3).

As a follow-uP tO the epidemioIoglCal survey done for the Health Effects Study, the Rand

Coaporation issued a report in 1996 entitled Groundwater Recharge with Reclaimed V柘ater -

An EpidemioIogical Assessment in Los Angeles County’1987-1991. The puapose of the

assessment was to investigate the reported rates of cancer’mOrtality, and infectious diseases,

and compare them to other areas which receive none, mOre, Or less reclaimed water in their

groundwater supply to see if there were any slgnificant differences. The epidemioIoglCal
●

Study concluded that after 30 years of groundwater recharge with reclaimed water, the rates of

CanCer, mOrtality’and infectious disease of the persons recelVmg grOundwater containing

reclaimed water’are Similar to a control area which receives no reclaimed water, and to other

areas where reclaimed water percentages are higher and lower. The results provided no

evidence that reclaimed water has an adverse e綿鵜t On health.

Long-tem mOnitoring of the groundwater of shallow wells Iocated in the spreading grounds

(嶋ble l) has also indicated no degradation of the groundwater due to the recharge of

reclaimed water・ The distance shown is the lateral distance between the bottom of the nearest

SPreading basin to the uppermost perft)ration in that monitoring we11’s casmg・

The DHS is currently revISmg their requlrementS for groundwater replenishment with

reclaimed water based on the Districts’experience over the past 35 years. Additional

quantities of reclaimed water may be pemitted to be recharged only after additional treatment

(e.g.’reVerSe OSmOSis, aCtivated carbon) is utilized to remove total organic carbon. Such

advanced treatment is c皿ently used at two locations in Southem Califomia for processmg

reclaimed water for use in seawater intrusion barriers.

Table l. Shallow We11 Monitoring Summary, August 1988-December 1997.

Constituent �We11Number 2909Y �1590AL �1581P �1582W �1620RR �1612T �1613V 
Distance,feet �l12 �168 �106 �61 �70 �60 �70 

TotalN,mg/l �2.17 �2.45 �3.43 �2.12 �3.82 �4.57 �3.31 

TDS,mg/1 �391 �429 �460 �307 �548 �527 �514 

COD,mg/l �<8 �<9 �<9 �<9 �<12 �<9 �<12 

TOC,mg/l �<l.62 �<2.21 �<l.37 �<1.57 �<2.25 �<2.06 �<2.14 

Non-Volatiles,Hgn �<0.02 �<0.70 �ND �<0.30 �<0.02 �<0.02 �<0.01 

Pesticides,Hg/l �<0.02 �<0.02 �<0.13 �ND �ND �<0.05 �<0.02 

Volatiles,Hgn �<0.20 �<0.43 �<0.13 �<0.35 �.<0.64 �<0.23 �<0.08 

脇I11581Preplacedd車的l11582WinDecember1990.ND=NbtDetected 
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NONPOTABLE APPLICATIONS
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The use of reclaimed water for more direct, nOnPOtable applications, SuCh as lmgation and

industrial process supply, did not start with as much enthusiasm as did the groundwater

replenishment activities・ While groundwater recharge relied on existing flood control and

Water COnServation facilities and gravity for transport of the water from the WRP to the point

Of reuse, direct users required the construction of a parallel water delivery infrastructure of

PumPS, PIPeS and storage tanks, along with energy, tO mOVe the reclaimed water. Literally

every potential reclaimed water use site is already served with domestic water. As a result’血e

biggest incentive to use reclaimed water, Which is the absence of any kind of water supply’1S

mlSSmg・ During times of water surplus, the potential for餌ure interruptions in the domestic
●　　　　　　　　●

Water SyStem is simply ignored, a CaSe Of "out-OfLsight’Out-Olmind・” Although rationmg and

increased water costs had very severe consequences during the droughts of 1976-77 and 1987-

92, the domestic water connections were physically still there・ Figure 2 shows the increase in

the usage of reclaimed water for direct nonpotable applications紅om 1970 to ・1997, While

Figure 3 shows the increase in the number of sites recelVmg reClaimed water.

Fi即re 2.血crease in Direct Nonpota心le Reuse, 1970-9了

Therefore, the marketing of reclaimed water has to overcome an obstacle that never

COnfronted the domestic water system: COmPetition from another source with infrastructure

already in place・ The concept of water recycling’by necessity’muSt rely on the voluntary

COmmitment from all of the parties invoIved. These parties include the agencies who produce

the reclaimed water commodity, the various layers of purveyors and the end user who must

ultimately accept the reclaimed water and apply it. Any break in this chain results in

reclaimed water not being used. It was not until the drought of 1976-77, that water purveyors,

Who also have the responsibility to deliver reclaimed water as well as potable water’did not

See the need for investing m reClaimed water infrastructure. However, during and immediately

followmg this drought and the subsequent drought of 1987-92, there was slgnificant activity
●　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●

by numerous forward-looking public water purveyors in regards to plannmg’designmg,

COnStruCting and operating reclaimed water distribution systems.
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The evolution of distribution systems for reclaimed water has occurred in several discreet

StePS that have built on the steps before. The first generation of reuse systems consisted of

large’individual users Iocated aqjacent to the WRP Genera11y, a Small pump was placed at the

final e餌uent forebay or one of the WRP’s pumps (e・g., WaShwater pump) was used to deliver

reclaimed water through a short run of pipe to the user. These users were either golf courses

Or large parks whose lmgation systems were already isolated or could be readily isolated from

the potable water system orlgma11y supplying the site.
●　　　　　　●

The second generation of reuse systems invoIved a smgle munlCIPal water purveyor supplying

numerous sites within the city’s boundaries, agam SurrOunding the WRP The additional

CaPital cost incurred by these systems were o任set to some degree by the larger amount of

reclaimed water that could be delivered. These cities took advantage of the fact that many of

their potential reclaimed water customers, SuCh as parks, gOlf courses, Street medians, Were

already owned and operated by the city itself, Which made marketing of the reclaimed water

much simpler. The cities that embarked on their own reclaimed water distribution systems

Were those who were recIPlentS Of very expensive imported water supplies. The use of

reclaimed water allowed for reduced purchases of the more costly potable water, While

Pemitting their city-OWned facilities to maintain their green appearance even during the next
drought.

In the mid-1980’s, a number of munlCIPal water agencies began exammmg reClaimed water

SyStemS for their own service areas. However, in many cases, either the munlCIPality did not

POSSeSS the financial resources to accomplish this, Or the mumCIPality was Iocated too far

away from the WRP This situation gave rise to the third generation of reclaimed water

SyStemS. ReglOnal water wholesalers, Who orlgmally delivered imported water to retail

PurVeyOrS, began constructing reclaimed water delivery systems through the service areas of

numerous retail water purveyors. The reglQnal agency constructs the delivery line right up to

the end user, and, in some cases, aSSists the user with any on-Site retro卸s to allow for

reclaimed water use. Reclaimed water is actually sold from the Districts to the reglOnal

Wholesaler’Who sells it to the retail purveyor, Who se11s it to the end user. These cooperative,

reglOnal systems allow the smaller retail purveyors to maintain their customer base while

Participating m Water reClamation. This reglOnal system pemits the maximum usage of
reclaimed water while enJOymg eCOnOmy Of scale.

●　　　　　　　　　　●

The fourth generation wi11 consist of these reglOnal systems, Which ongmate at di餓井ent

WRPs, intercomecting with one another, allowmg for increased reliability and operational

flexibility, and enhanced system pressures and flows. It is anticipated that, OVer the next few

years, SeVeral systems will be intercomected so that there will be an unbroken string of

reclaimed water pIPelines stretching between all of the Districts- JOS treatment plants. This

Same PrOCeSS Wi11 extend reclaimed water intercomection into the a句oining jurisdictions of

Orange County and the City of Los Angeles, SO that eventually, the reclaimed water system

Will become as ubiquitous and far-reaChing as the potable water system.

In some ways’the practical applications of water recycling have outpaced the regulations for

its use. The initial requlrementS for water reuse were promulgated in 1978 and are contained

in Htle 22 0f the Califomia Wbter Code. The DHS is currently updating these regulations to

take into consideration the fact that water recycling has gone beyond the landscape lmgation

and body contact recreation contemplated by Tltle 22 and is now being used for various

industrial processes’livestock watering, fire fighting, tOilet flushing in non-reSidential

StruCtureS and even snow-making. The upgrade of the Districts’WRPs to tertiary treatment in

the mid-1970s has provided a reclaimed water supply that can be used for literally any

application short of direct potable supply・
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Fig町e 3.血crease in Nun心er ofReuse Sites, 1970-97
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The Sanitation Districts of Los Angeles County have operated a successful wastewater

reclamation program since the early 1960-s. However, this success has not be attained

OVemight. Rather, it has required a combination of water shortages’PrOgreSSive water

PurveyOrS, COOPerative end users and time to reach the current high level of reuse・ Nor has

this expansion progressed smoothly and evenly. Spurts of reuse development activity have

been interspersed with quiet times of studying’Planmng and marketing. Simultaneous e鮮brts

in expanding direct nonpotable uses’SuCh as lmgation’and indirect potable uses’SuCh as

groundwater replenishment, have yielded continuous progress in expanding the use of

reclaimed water and the conservation of valuable potable water supplies. As with many

endeavors, there is no clear end-POint to these e鮮brts. A ever-grOWmg POPulation and limits

On natural water supplies will ensure that the expansion of water recycling will continue

unabated into the foreseeable future.
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