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6. Water Recycling

Water reeycling offers significant potential to improve water supply reliability for California, one of
the primary objectives of the CALFED Program. Water recycling is a safe, reliable, and locally
controlled water supply. Tertiary treated, disinfected recycled water is permitted for all non-potable
uses in California through Title 22 of the California Code of Regulations. With the majority of the
state’s population in coastal areas, the majority of resulting wastewater flows are currently
discharged to the ocean aud rendered unavailable for reuse. If these flows are recycled, they can
represent a new and scmewhat drought-proof source of supply for water users.

Currently, the total agricultural and urban water use in the state is about 42 million acre-feet

annually. Of this, the urban sector uses about 8.7 million acre-feet, nearly 70 percent of which is used
in the urban coastal arcas of California (DWR, 1997). In southern California, about 30 percent of this
use goes directly to outdoor urban landscaping and does not generate a wastewater flow (MWD,
1996). In hotrer inland areas, this percentage can increase to more than 60 percent (DWR, 1997). In
coastal areas of the state, the remaining urban uses (indoor residential, vommercial, industrial, and
institutional) result in more than 2 million acre-feet of wastewater being treated and discharged
annually (Ray Areg Recional Water Recveling Program, 1997). Recycling of any portion of this [
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water constitutes a new water supply — a water supply that can be allocated to other beneficial uses,

By 2020, coastal areas’ wastewater flows are expected to increase to aver 3 million acre-feet
annually, even considering significant levels of futyre urban water conservation, This can provide
substantial opportunities for water recycling and help achieve CALFED Program objectives for
water supply reliability, water quality and £COsyStem restoration. Recycling creates a unique
contribution to improved reliability by providing an additional source of water that js local rather
than imported. Further, this source can be relatively resistant to drought, making it available when it
is needed most. Perhaps most important, recycling often provides increased water for one beneficial
use without reducing the water available for other beneficial uses. From a Bay-Delta perspective,
recycling projects in export areas increase water supply without increasing Delta exports or reducing
Deita outflow. Thus, water recycling projects can simultaueously help meet CALFED Program
objectives for water supply reliability, water quality and ECOosystem restoration. -by-allowinsinereased

Porential benefits of warer recveling include:
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¢+ Reduced demand for Delg cxports

+ _Tmproved timing of diversions

»_ Increased carrvover storage

«  Reduced entrainment of fish

»__Reduced discharses of treated wastewaier {0 surface waler

o Improved water quality

lemmyMiERO%MMGL&rM&L&wicuﬁm envirnnmental restoration purposes

New Water Supply vs. Total Water Recycling

Fr-the urban-eoastel-regions; Water recycling efwastewarer increases total water supply by providing
a new source of water previously “lost” to a-selinesiniethe ocean, bays, estuaries and evaporation
ponds. However, in other regions (and even in minor portions of coastal regions), recycling of
current wastewater flows does not provide additional new water supply because the treated
wastewater is already discharged into rivers, streams, and aquifers, where, in many cases,
downstream users may depend on this flow (including the environment). It is important to distinguish
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of' this document.)

Many communities in the Sacramenio and San Joaquin Valleys fall into this first category. For
example, the Sacramento metropolitan area currently discharges most of its treated wastewater into
the Sacramento River, downstream of Sacramento This water is then assumed-aspart of the flow
available in the Delta today. Therefore. the expanded use of recycled water by Sacramento would
ned_coniribute to CAT FEDY 5 water reliability objective_jt would, however, result in a pOsitive
contribution 10 CALEFED s warer quality and ecosystem restoration objectives.

other valley communities with less secure watcr supplies, 1eycling may be a very important way of
reducing the need to obtain new water supplies. However, Surreni-Califorpia- waterdaw vacuens to
how to-account-forthe-setuut effet-enrecelving-waters-and the-respensibility for-any-compe nsatory
releases: the Water Code requires the owner of 8 waslowalor treatment plant currently dischaging
trealed wastewater into a natural water course to petifion the State Water Resources Control Board
(SWRCB) prior o ceasing the discharge and reclaim ing the wafer for beneticial use. The SWRCR
can permit such a change only if the petitioner establishes that the change will not operate to.the
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injury of any legal user of that water,

The majority of the state’s wastewater flow is generated in coastal areas and discharged to the oeean
and San Frapeisco Davsakine sinks, Log Angeles, San Diego, and San Francisco are all examples. The

AR

recapture and recycling of their wastewater Hewsttom those regions could gencrate a new water
supply wrthese-regions.and further CALFED water supply reliabifity, water quality and gcosysiem
restoration objectives,

A third type of wastewater discharge is to recharge/evaporation ponds. TMany citics in the
Sacramento-San Joquin | satershed, including the cities of Fresno and Bakersfield, use this technigue,
The wastewater is “disposed of” by percolating into the local aquifer ar evaporating from the pond
surfaces, Reduciag the-portion-evaneratingis infeasible sinee it-wroutd-require covering the-ponds-or
mald-%heaa—dwmme&tm%ﬁw&@em%qmwmrm-mmﬁm&%m
gronnd-generally-dees 50 atn rate-preuter than-tie aqifer-can-eonvey-it-away from-the pends—Fhis
m&m%mwr%ﬁ%%%%%%ge{ mounding-that
is il%ﬁﬁ&ﬁﬂ%WW&?ﬁf%&d&-ﬁ&y—ﬂ%ﬁﬁ*‘&ﬂaﬂeaﬁ- Nevw-water-supply—Yeot-the-ultimate
et&e»b*e—ﬁmeeal-&yém{egy-may—dimh%&éﬂs-not alweys-new-sater_Rocyeling of the portion
ol'the discharge 1o the disposal ponds that evaporates would further CALVED water supplv
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reliability, water quality and ecosystem restoration objectives. Recveling of the | rercolating
component may or mav not further these objectives,

For purposes of this analysis, evaluation of water recycling potential will be Limited to the
ability 1o further CALFED's water supply reliability objectives through water recveins in the
state’s three primary coastal areas, the San Francisco Bay Area, the Central Coast, and
southern California, ?Sinee-tlmnajeﬁt%tlae—stmels-ﬁepma&iﬂ-nnvesides—m these areas-and the
mainEsrofpopulation grwh#a—aiwmpeefeéhewem&ﬁg-ﬁe—éeﬁfmw’a#eyﬂmw ot
expected lo-significantly inlluence estimated: reeycling potential_The ahility tn further CALFED s
water yuality and ecosystem restoration objectives thiough water recycling has not been analyzed.
_Sirnilggl_y;,_t.,he_@ilit_erng\LFi:- D wajer supply refiability, Svater quality and ecosystem
restoration abjectives through water recyeling in the Central Valley has vet to be analyzed.

Understanding Water Recycling Opportunities

Water recycling is gaining in recognition as a viable supply source. More and more urban water
agencies are analyzing and implementing water recycling projects for several different rea sons,
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depending on their local conditions. Current drivers include:

proposed-it could favor more recycling),

Mt

* aneed to secure more reliable sources of water 10 meet growing populations as other new

supply alternatives become increasingly more difficult to find

or implement,

= anced to offset physical or legislated reductions in some existing surface and groundwarer

sources {c ¢, Endangered Species Act),

* Insome instances, the local agencies arc Implementing integrated water resources planning

publie-policyies that dictates that-it-is the-approprate Jocal s

1pply development actions to

ﬂd_d;:egs—mke—mw‘mee%—the environmenta! issues and enhance water supply. reliahi lity

through the diversification local water resources_available to
o State Water Code provisions that define use of potable water

waste and unreasonable use,

the community.
for nonpotable purposes as a

However, the potential for water recycling is currently limited by local considerations of gost- l
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ellucriveness Cienerally, the local agencies” assessment of the economic viability of a water
recycling project is fimited to jnternal <0sts and bencfits only. CAIFED sina position to improve
the potential of water recveline y.improving 1he visibility of the statewide benefits of water
recyeling and developing programs (o assist with the tunding of those projects offering a cost-

etfective means of achieving € ALFED objoctives. many-itpediments-stob-as-trswlE cient-fumdine-and
the—}ﬂg.hfos%efﬁeyeﬁﬂg;iﬁfeF-}&FiSéietieﬁ&Hﬁﬁe&(erg: -ﬁghts—fe—w&s%ewa*e%&omes},—ﬁubﬁe
be-discouraging to- semelocal-apeneies, 4

with the least expensive, This is anticipated to result in identification of feasible recyeling projects,

In the pést, many agencies have found that there are several options for meeting demand that are less
expensive than water recycling, This is supported by findings of the Bureau of Reclamation Legst-
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Cost CVP Yield Increase Plon (DOI, 1995), However, this study did pot attempt 1o evaluate the

statewide water supply reliability, water quality and ecosystem restoraton benlits atrributable to
water reeyeling.

When water transfers are available as 2 source, they often provide the least expensive increment of
additional water supply. Careful avoidance or mitigation of third party impacts associated with water
transfers can add to the cost, but transfers may still be a least-cost alternative. It should be noted,
though, that many transfers are conducted on a year<to-year basis, while water recycling provides a
long-term supply. Difficultios in conveying water from a “seller” to a “buyer”, especially if it involves
the Delta, can also reduce the reliability of transfers as an effective water supply option. Wager
Leeyeling can effectively enhance the water iransfer matket by making additional supplies available
for uspster. The Water Cade provides that a water riakt holder thar has reduced its yse of wHIEl 4%

arssull of the use of recy cled watcer is free 1o transter that water pursuant 1o state laws govering the
transfer of water richts,

For many agencies, waier conservation measures also can be and have been implemented at a lower
unit cost than recycling (see urban conservation costs outlined in Section 5). Despitc the extensive
implementation of conservation measures that has ocourred over the last decade, CALFED estimates
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that the potential for additional water conservation in the urban sector remains substantial — over
1.5 MAF. However, even with full implementation of cost-effactive watcr conservalioy Ineasures
CALTED is projecting shortages in supply, Aggressive implementation water copservation Jucasures
and additinnal water geeyoling will be needed o eieciive ly reduce the nusmatch betweep Bav-Delta
water supplies and the cusront and projected benefioial uses _dependent on the Bay=Delia_system.

Thus, recycling projects are usually evaluated only in comparison to new supply development. The
drivers fisted previously as well as the shrinking opportunities for additional supply projects (with
their impacts and the need to avoid or mitigate these impacts), are driving up the cost of new supply
projects and making recycling more competitive. Still, there are several factors that can make new
supply development more attractive to local water suppliers. In the past, many new supply projects
have been planned, financed, and built by regional, state, or federal agencies so local suppliers arw
relieved of the initial burdens of project development (though local agencies may pay this back
overtime through contractual arrangements). Like large sturage projects, water recycling projects
improve local water supply reliability and help meet CALFED Program objectives. M uch as they
haye done for traditipual wa ater supply development, $it may be approptiate for CALFED agencies to
assume a planning and financing assistance role for recycling projects that help fulfill one or more
CALFED abjectives: m&eh—aﬁ-fbey—ha«ﬂe-éeaeuthr—tf&dhiomahva%ef—supﬁydew}epmeﬁt.
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Impediments to water récycling also make it very difficuit to project future levels of recycling, In

particular, the inter-jurisdictional nature of water recycling makes projections complex and
difficult, For example, one gency may secure raw water supplies for a region and deliver water
to customers, while another agency Inay treat wastewater, who is responsible for any recycled
water? Water supply from a recycled project may need to move across agency boundaries in
order to be delivered to customers, In addition, recycled water supplies in an area may be greater
than demand in that area, resulting in recycled water that must be conveyed to another area if
customers can be identified. Again, crossing agency boundaries and inter-jurisdictional
cooperation are imperative to achieving significantly increased levels of water recycling,
CALEED) could cffectively address these institutiona] Dplanning issues by providing technical and
ﬁ;wanci@imggnixlg_a&_is_l,an_p.e_ﬁql;lpﬁal.mmmf’f s._CALFED's assurances program could
include policies fis:sigMt,omcmgmgrdiwigufwﬁrm:gliugpﬁmng_amoxmats-x
and wastewater agencies and ensure thorough examination of water recyeling opportunities
ﬂu@.l.lghw_f!w.st_al¢igrmnm;mm:iﬂ_mummmm&gﬁaﬁg the water suppliers
{wholesale and retail) could be required to prepare a water recyveling plan(s) in coordination with
wastewalter uiilities representing source(s) of recycled water potentially available to the water
suppliers.

12

November 5, 1998 « Adminigtrative
Diraft

7  D—047326

D-047326



JHNTLY=LID2  £o-dWo

FeiHCLHGLHN Bl2 DLa 4174 Feldr Lt

WORK-IN-FROGRESS

Other impediments to water recycling include public and market perceptions. Local project spupsors
are regularly called upon 1o defend the need for waler recycling. Examples of this include public
concern regarding the safeguard of potable supplies and perceptions that recycled water could
adversely affect the quality of current water supplies. In addition, some agricultural commodity
buycrs have disallowed the use of recycled water on certain crops, primarily because of concerns
about the public pereeption-ufthe-end-produetwillingness fo, purchgse food erops grown with
recycled water. Many oftThese perceptions persist despite the unwavering support of the
Q%ervativ-wﬂmmmmlyw@ﬁed-by Department of Health Services _Lor use of recveled water
on agriculiure and other settings offering an equivalent or greater potential for public contact, *rulex
regasding \»vh&l‘e—fmd"m""t#ﬁwled%&t-eﬂﬁﬂ—b&ﬁﬁeﬂ;ﬂieﬁgh' these-are-undergoity-change and
adaptation- Overcoming these public perceptions is a necessary prerequisite to achieve the ultimate
water recycling potential identified herein. Public education is an important effort where CALFED
can provide a leadership role Pmmmwmmlmwm@m
and acoeptance of water recyeling through their individual and collective public vutreach efforts. To -
ensure a high degrec of public confidence in water recyeling, CALFED should provide fundine to

support &mggiML.tblic_gi_ug_gmm L programs and rescarch and develrpment of improve water
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Impediments to the implementatian of recyeling projects may require vigorous sfforts by CALFED
agencies to make these projects feasible. The water recycling assistance programs of CALFED and
the CALFED agencies will require much additional refinement and input from stakeholders to
maximize program effectiveness. Only through additional innovation and assistance will California be
able (o realize  significant increase in the use of recycled water. These actions are discussed in detail
in Section 2 of this document.

Determining Water Recycling Potential

Water recycling is and will continue to be an important eletent of California’s water management
approashstrategy. To emphasize this importance, the legislature, in 1991, adopted goals for the f
beneficial use of recycled water to include achieving 700,000 acre-foot per year of recycling by the
year 2000, and 1 million acre-feet per year by 2010 (Ca! Water Code Section 13577). Currently, just
under 500,000 acre-feet of urban water recycling occurs or is under construction in the state, with
more projects being completed over the next several years (DWR, 1997).

Regional Water Recycling Studies

-14
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About 2.1 million acre-feet of treated wastewater s discharged by urban California into the Pacific
QOcean and San Francisco Bay (BE_lLAI‘e_i Rggj_(malmw_&;g[_ Rg_nglj_ng_pr_Qng_l, 1997). As popu]ations l
continue to increase, the amount of discharge will also rise, potentially reaching more than 3 million
acre-feet by 2020, As identified in Section 2 under the Water Recycling Approach Aetion 4, the
CALFED Program seeks to identify and encourage regional water recycling opportunities that
maximize reuse at minimum cost.

goal of these studies is to identify regional recycling systems and develop potential capital projects
through comprehensive planning processes,

Since both programs are still in their development stages, clear estimates of water recycling potential
are not yet-fuily-available. Also unknown is the overlap that may exist between the regional recycling |
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Surface storage of recycled water has yet to ocour at any significant level. A project being developed
in San Diego will be the first to treat a significant quantity of wastewater and recycle it into San
Diego’s drinking water reservoir. There, the recycled water will biend with other untreated water and
be conveyed to the water treatment facility and into the potable system. This project will recycle
approximately 15,000 acre-feet of indirect potable reuse. Direct potable reuse is currently prohibited
by State regulation. Other indirect potable reuse sites are under consideration in the BARWRP and
SCCWRRS.

Use of other surface facilities to temporarily store recycled water will be limited by the capacity of
the reservoirs and the distance from the recycling plant (i.e., reservoir sites may be distant and
upslope from a treatment plant such that pumping the recycled water to the reservoir is very costly
How does this peint difler from the offsiream reservoirs currently being considered by

%A Lacking adequate storage or a distribution system which would allow a more diverse, widely

distributed customer base to be included, the potential for water recycling may reach an upper limit
of feasibility. For of this analysis, the No Action levels discussed below are assumed by CALFED to
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“push” more fresh water toward the ocesn, increasing the thickness of the barrier, However, there
may he a practical limit to how far or how much of & barrier is necessary compared to the cost of
providing a bawrier, Thus, a practical consideration may constrain this use of recycled water.

Surface sterage of recycled water has yet to occur at any significant level. A project being developed
in San Diego will be the first to treat a significant quantity of wastewater and recycle it into San
Diego’s drinking water resetvoir. There, the recycled water will blend with other untreated water and
be conveyed to the water treatment facility and into the potable system. This project will recycle
approximately 15,000 ucre-feet of indirecs potable reyse. Direct potable reuse is currently prohibited
by State regulation. Other indirect potable reuse sites are under consideration in the BARWRP and
SCCWRRS.

Use of other surface facilities to temporatily store recycled water will be limited by the capacity of
the reservoirs and the distance from the recycling plant (i.c., reservoir sites may be distant and
upslope from a treatment plant such that pumping the recycled water to the reservoir is very costly).

Lacking adequate storage or u distribution system which would allow & more diverse, widely
distributed customer base to be included, the potential for water recycling may reach an upper limit
of feasibility. For of'this anslysis, the No Action levels discussed below are assumed by CALFED to
be that practical upper limit (e.g., 1.4 million acre-feet of total water recycling in 2020).

Avzilable Data for Use in Estimating the No Action Level

As previously discussed in Section 2 of this . :
document, under the Water Recye ling Approach, Estimates nl‘Cufrem Water Recycling

the California Department of Water Resources, - ,
in partnership with the WateReuse Association of m&‘oh: mn; "m° "‘,2';;;’:?‘ ,"

California, conducted a Survey of Water another survey by Water Redonroes Conirol
Recyeling Potential in 1995-6 to help identify Board identifics only 355,000 acre-fost (SWRCE,
and quantify local agencies’ plans for fiturs 1998). Upon combarizan.of the o sourcos, it
water recycling (DWR, 1996). The survey, with | 8ppears that the $WRCB sumptry has idontified

230 respondents, identified 1996 water recycling | "I smallc apfountof gyt etargs G

’QVEI! at over 450,000 acre"m Wyw, md ofme differerice. Addivibn; differences nay be
projected the potential for recycling at 1.49 from recycling repoptéd to DWR that is considered
million acre-fect annually by 2020. The “non-repoftable” bg the SWRCB (i.e., in-plant
respondents listed projects by siages of planning: | ervice water, répandonts including permitied
concepiual, feasibility study, preliminary design, :"fw';!‘ ' / uﬁﬁﬁm’é’ﬂiﬁﬁ’uﬁ
Jinal design, and under consiruction. “Base” should be ayailuble shartly and may further clarify
conditions include any current recycling projects il frccy

(projects already in operation) plus all projects
thet were under construction at the time of the
1]
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(CALFED assumes that only 75 percent of the difference between existing levels and the 61 5,000
acre-foot value shown in Table 6.2 is schieved. Most of this increment represents expansion to
“build-out” capacity of existing recycling fucilities, however, according to industry sources, itis

. unlikely more than 75 percent will actually be achieved [MacLaggan, 1998]). CALFED assumes this
value to represent the inoremental “Base” value. Figurc 6.2 graphically displays CALFED's assumed
relationship between the values in Table 6.2 and the sssumed No Action level of recycling.

2045000
CALFED
1 450000 Increment
205,000 2020 "Planned"
(se¢ Table 6.2}
: A No Action
575,000 Increment
485000
Existing \, 2020 “Base"
Level {see Table 6,2,
0 hex been ad))

Figure 6.2 - Increments of Existing and Anticipated Water Recycling
(These vales arc used to derive No Action and CALFED rocycling leveks)

For purposes of this document, CALFED assumes that under the No Action condition 50 percent of
the “Planned” values and the incremental “Buse” value are fully implemented by 2020, Therefore, the
No Action potential estimates that 510,000 acre-feet of additions! recycling will occur (derived by
taking 50 percent of 837,000 acre-feet from Table 6.2 and adding 75 percent of the incremental
“Base” value of 615,000 acre-feet), Combined with existing levels, this would represent about 1,0
million acre-feet of antual wastewater recycling by 2020.

New water generated from the No Action recycling is estimated at 415,000 acre-feet (derived by
taking 50 percent of 699,000 acre-feet from Table 6.2 plus 75 percent of the incremental “Base”
recycling).

E“‘?iu Water Use Bifickency Program 6 -13
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