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\Wastewater Reuse

reated Wastewater IS, a commodity....
Den't: threw: it away/!

It IS a Waler feseurce: that IS a knewn
guantity, already have [ngnts;, renewanie
supply.... Only requires; treatiment

Various Uses: lifirigatien off green Spaces,
traded for potable; augmeni: SVW/G\W

Ultimate In water conservation
LIVINGSTON ASSOCIATES, P.C. LA
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What Is Potable Reuse ?

USing treated wastewater to augment a
potaklewater supply,

Plannedi lndirect Potanle: Reuse
Unplanned Indirect Petakle Relse

Direct Petakler Reuser=ollet to llap
(Pipe-to-Pipe)
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Unplanned Indirect Reuse

OCCUIS anyWwhere wastewater effiluent Is
dischangediintera surface Water ody.
(lake or nver) that ISy used fer dinking
Water supply. By ar dewRstream: User:

Mississippl;, Celerade) RierGrande; ete.

Drinking| Water receives; standard*
treatment
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Planned Direct Reuse

PIpe-te=PIpe:.. fifom Wastewater plant to
drnking Water system

Not allowed by USERA

Windhoeek; Nambia Seuiia Afifica - Since
1968 as supplement terresenvoeirr supply,
now 24,000 ms/day (100%)
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Planned: Indirect Petable Reuse (NRC)

., therapstiiaction, treatment and
distrpution eifWater e dinking| firom; a
natuiral seurece Water that ISy fed i part by,
the discharge: of Wastewaterr effilent... Ifhe
water receives; adaditienal treatment: Pro: te
distribution... Iin contirast, With direct potanle
reuse, the water Is reusedwWithine
Intervening environmental bulier, = ISsUesiin
Potable Reuse, NRC,, 1998 (p. 20, 21)g a

LIVINGSTON ASSOTIATES, P.C
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Planned Indirect Potable Reuse (EPA)

=, theraugmentauoen; ol a community’s raw
Water supply, Withrtreated\wastewater
fellowed by an envirenmental bulifer. Ihe
treated Wastewater ISsmixed Withr suiiface
and/or greuncdwater and the mix: typically,
receives additional treatment vefore: enterng
the water distrbutien system. = GUIdelines for
Water Reuse, USEPA" 2004, Chi 2.6, p. 41

LIVINGSTON ASSOCIATES, P.C. I A

Consulting Engineers



Indirect Potable Reuse

Water Faciony 215, Caliiermia - 1976
treat 15 mgd ier aguifer recharge

Los Angeles County - 45 mgd for GV
recharge (853%) of total rechnarge)

El Paso;, 1. = 1965 recharge: HUeco

Northi Texas Municipal Water: Distrct
(Dallas) - 1987 24 mgd Inte watershead

of the water supply. resenvolr
''''' GSToN ASSOCATES LA



Indirect Potable Reuse

Clayioenr Cor Ga., - 15 nMgal to forest,
fver watersihedl supplying Atlanta

Water Campus, ScottsdalerAz. - 1998
fecharges aguiier 10rmaed

Singapore - 2003 NEWater Project
supplies 4.3 millien; residents
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Large: IPR! Projects

Miami-Dader County, Elerdaisi planning a $1.1-hbillien indirect
potakle reuse: project, With anrultimate: capacity: ofi 100-million
gallons, per day. e prepesed treatment precess Includes
micrefiliratien, reverse eSmesis, advanced oxidaten and UV
disinfection (the: treatment process IS almost Identicall ter that
propoesed hy: Cloudcroi).

The City off Auroera, Celerade)is planningl a $754-millien indirect
potable reuse: preject (therPramneVaters Projech), Whalchpwill treat
Souths Platte River water diveried dewnstream roms the Denver
Metro Wastewater Reclamatien Plant. e preject will-previde
20 percent of Aurerars water supply, amnd  will-use: filtration,
activated carbon and UV disinfection.
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Large: IPR! Projects

The $487=-millien Groundwater Replenishment
(GWR) System in Orange County, California Is
designed e ulitnmately reuse approximately 140,000
Aclhe-ieet per year off advanced treated Wastewarter.
The treatment pProcess, CoNsIsts off microfiltation,
[everse 0smoesis and UV-exidation.
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Consulting Engineers



EPA Guidelines

“EOK many: CItes er regions, the grewing| demand for
Water, lacks o new Water reseurces, and freguent
calls for water CoRsenvanon: inl lew: and censecutive
low: rainfall™ years: haver resulted i the need to
augment petable supples Witk reclaimed walter.
lndeed; 11 some’ Situaliens, INdiEct potakle’ reuse
may. be the nexi hest aliermatve: te; make: heneficial
use of the reseurce.” (p. 43, emphasis addead).
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Water Environment Federation Statement
e Support fer IPR

= .. WEE'supperisithe consideration and use of highly treated
reclaimedwaterior nairect petable reuse...Indirect potable
reuse Is the introduction: eff nighly treated reclaimed water to a
surface water or grounadwater system that IS, ultimately used as a
potable water supply. Curfent engineenng practice can provide
treatment systems tiiat ane capanle o ielianly eliminating
pathogens and reducing erganiciand Inerganic contaminant
concentrations te very: low: levels in reclaimediwater. Therefere,
local authorities sliould consider indirect poeiakle reuse of
reclaimed water as part eff an Integraied Water reSeuUrces
management strategy.” (10/2/98; emphasisiacded);
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EPA Guidelines

“On the! vasis ol available infermation, there Is no
ndication that health Hsks from: using highly: treated
reclaimediwaterior petable pulpeses are greater
than these freni Using existing Wwater supplies
(Natienall Researchr Council; 1994). = (9. 104,
emphasis added).
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Cloudcroift, Nivi

Pepulaiien 750 pEManent
Swellsiter >2,000 weekends/helidays
Avg. [Demand 180,000 gpa
Peak Demanad 360,000rgpd
Moeuntain community:elev. 86005t
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Current Water Supply

\Water seurces include sprngs and wells

Drovght has calsedia reduction in
Springl flews and grovnd water levels

More than 7 expleraterny wellsramlied
Additienall groundwater net availanle
Conservation measules Unederiaken
Water hauling during Weekena@s

LIVINGSTON ASSOCIATES, P.C. I A
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PUReWater: Project Plan

Algment: potable water system with
advanced! treated wastewater

Treat 100,000rGRD and iend U te
50/50 With naturalisprne/wellwater

Treat blended mix againrand place nte
distribution; system

Multi barrer treatment: 2ppreach

IIIII GSTON ASSOCIATES, P.C. I A
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PURe Water Treatment

Viembrane: Bioreactor (MBR)

Disinfection

Reverse Osmesis; (RO)

Advanced Oxidation (UV/peroxide)
Blending| withr Nattiral VWaters
Ultrafiltration (UE) and OV

Activated Carbon (GAC)

Disinfection e . LA
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Water Quality,

WA BOID/ASS 300/360 mg/L

WANAIEBJS; 650 mg/L
GW DS 480rmag/LE
SWTIDS 330 mag/L
Dlsiglotiilon =dst TRS 400 prc)/L
RO TDS 25 Mg/

LIVINGSTON ASSOCIATES, P.C.
Consulting Engineers
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Per

New 75,000 gal Storag

Storage Tank

Off-Line EQ
Basin

T 3 S
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Viembrane Bioreactor (MBR)

« Retrofit of existing wastewater
treatment facility.

* Qg 0f 100,000 gpd.

 Pretreatment for reverse
0SMOSIS system.

e Disinfection with chloramines R —

(Cl, + NH,).
Effluent Limit

Bob,  lmar
s lemgt
TN [<omgr

Turbidity <1 NTU
SDI (15 min)
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Viembrane Bioreactor
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VIBR-EQr Basin

- e . : - =
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MBR Bullding
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MBR Bullding
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MBR Basin
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2-MG Pond




RO/UF Site
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Reverse Osmosis (RO)

 Follows MBR treatment step.
o Utllize elevation difference for gravity feed to RO.
« Disinfection with UV and hydrogen peroxide.

 Removal of total dissolved solids (TDS) and emerging
pollutants of concern (EPOCSs).

Operating Limit
<50 mg/L
Salt Rejection 99.20%

Min Permeate Recovery
Max Feed Pressure 175 psi

LIVINGSTON ASSOCIATES, P.C.
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RO System
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Rior Rancho PR Pilot
Stuay’ Conclusions

“The RO permeates tested...all were lower than the SDWA and

NMWQCC standards. A majority of the constituents tested were
well below the standards and below laboratory detection limits.
Two samples of raw influent, MBR permeate and RO permeate
were analyzed for a group of emerging contaminates. Many of
the compounds were removed through the activated sludge
portion of the process, and all of the contaminates were
removed to below detection limits by the RO process...” (Water
Reuse Program Pilot-Scale Evaluation for an Integrated
Membrane System (IMS) Final Report, August 2005, MWH-
Americas, Inc. in association with the University of New Mexico,
p. ES-2, emphasis added).
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U\ Oxidation

HydliegenI perexide desed anead of UV
Aydroxyliradicals Break apart erganics
Reduction eff EDE'S, RPCP's, INDIVIA

Califermia DS action level 1-109
reduction eff NDMA: (10 ppt)

Trojan UVPhox tsed for ©CWPBrO=VGD
Groundwater Replenishment System

IIIII GSTON ASSOCIATES, P.C. I A
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ERvironmental Buffer

NatUralfwater Pedy, that separates
treatediww anaiintake: te; DYV plant

May: Be reservolls, HVEr, Iake; aguifer

Oppoertunity fer contaminant reductien
(levell of protection URkneWNR)

Lag-time fream W treatiment ter petanie
system (operator response: tinme)

Blending with natural waters
g LIVINGSTON ASSOCIATES, P.C. LA
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Wihere Is yeur Buffer?

Covered Resenvelrr Sterage
Prevides 40-60 Days Detention
RO treatment

UV Ox treatment

UE/ON treatment

GAC treatment

LIVINGSTON ASSOCIATES, P.C.
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e Feed water from covered
storage reservoir.
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e Removal of solids, bacteria
and viruses.

 Disinfection with sodium
hypochlorite.

* Qg 0f 180,000 gpd.

Constraint
Max Turbidity
Avg Turbidity

Giardia/Crypto Removal
Virus Removal

Bacteria Removal
Min Filtrate Recovery

LIVINGSTON ASSOCIATES, P.C. I A
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Activated! Carbon

Blended treated RO permm and natural
waters;, post Uk and UV,

Polish UE filtrate

Demonstrated remeyvals; e Grganics and
certain PPCPSs andf EDCS
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Concentrate Management

Concentrate DS approx. 2,000 mag/L
EVaporaten/Sterager Penad

Snew: makingl (lslended w/MBR" perm)
lrrigation; of SkirArea (lslended)

Dust control/Constrltiction/Gravel Wash
Deep well injection

Additional receveny/Others
LIVINGSTON ASSOCIATES, P.C. LA
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Ski Area
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Aduiter Recharge

Phiaser s Program

Limited ey PUmpheuse Canyon
Estimated 90-120 day: detention
May lese =50% (ot captured)

Consideredl secondan/alternate: sterage
location (fier excess flews, EMmeErgencies;
reservolr mainteénance)
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Consulting Engineers



Preject Costs

Capital
EqUIipmeni: ©&ilVl
Operator/MISE.

Cost of Water (O&iV])

Total Cost of \Water

$3,500,000
$0.80/1,000 gal
$505,000/V/
$2.20/4,000 gal

$9.00/1,000 gzl
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NIMED Approvails

NMED Drankingr\Water Bureau appreved

Department sUpports Indirect reuse and
comfiertanlerwithr technoelegy, review.
Included EPATSIDWASCIRZH (ESWAR)

Village must ensure proper Gperators,
System| moniterng, alarming and
shutdewn| procedures

IIIII GSTON ASSOCIATES, P.C. I A
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Puplic Involvement

PURlIC Veetngs

DIscussedi i WAV Vaster Plan
DIScUSSEd 1 ComprRPlan

Village CouncitVIeetings

Business leaders, understand need

No negative comment frem genesal
population

LIVINGSTON ASSOCIATES, P.C. I A
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Schedule

VBRI stari-tipreany: 2009

RO/UE start=up spring) 2009
Certification/testing Vay/June: 2009
Intreduce Water inte PVWS July 2009

LIVINGSTON ASSOCIATES, P.C. I A
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