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B「ief雪ng Summary

◆ Re音iability of GWR System process train:

> Sou「ce Contro8 Program

> OCSD Treatment Faci漢ities

> Mic「of雪漢trat冒on (MF)

> Reverse Osmosis (RO)

> Advanced Oxidation Process (AOP) us雪ng

u看traviolet (UV〉一ight and hydrogen pe「oxide

(H202〉
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B「ief冒ng Summary佃ont.)

◆ RO expe鵬se of OCWD sta簡and consu看tants

◆ RO thin"fi書m composite (丁FC) membrane

- Overa音l advantages

- Remova音of NDMA & 1,4“D雪oxane

- Removal of pharmaceutica漢s & endocr雪ne

disruptors

◆ RO remova漢mechanisms

◆ Computer mode漢ing predict雪on of RO

Pe巾ormance

RO Expe軸se of OCWD

GWR System Team

◆　B=1 Everest

- 20 years RO experience

- MWD Groundwater RO P「og「am

- P「elimina「y Des冒gn - WF"21 expansion

◆　Mehu漢Patel & Shivaji Deshmukh

- GWR System development experience

- Pi看ot testing p「ogram

- lndustry expe巾S

◆　Bi1漢Dunivin &Sta簡

喜Over 20 years of experience in operating

WF21, Ar漢ington, Tustin, Chino & OCWD R&D
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RO Expe舶se of OCWD

GWR System Team

◆ OCWD Wate「 Resources & Techno漢ogy Group

- Mike Wehne「, Harry Ridgway, Don Phipps &

Others

◆　Separation Processes, lnc。

- Designed m争jority of RO p「pjects in Ca看ifornia

- GWR System deve漢opment experience

- Dick Sudak: President

- Kevin A音exander: PrQject Manager
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OCSD T「eatment

Fac雪漢雪t雪es

P「ior to de8ive「y of treated wastewater OCSDこ

◆ P「ovides secondary treatment

◆ Conducts extensive e冊uent mon冒toring

◆ Monitors po看8utants of concem

◆ Reduces po漢Iutants by 40% to 80% by

SeCOndary treatment
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OCSD

Source Contro漢Program

◆　Regulates over 1300 industria漢and comme「cia看

facility discharges

◆ Amua漢音y co漢Iects 4,500 wastewate「 samp音es and

Performs 22,000 anaIyses

◆　Enforces wastewater discharge ordinance to

COntrO案po漢漢utants of conce「n (e。g。, heavy meta漢s,

NDMA, 1,4営D冒oxane)

◆　OCSD infIuent metaIs reduced 88% in the 90’s

◆　Received four EPA National Pretreatment

Exce音lence awards

OCSD Sou「ce Cont「o漢

Enhancements

◆ NDMAand l,4"Dioxane showed us that

SOurCe COnt「O看needed to do more

◆ OCSD is committed to “reinventing source

COntrO漢ブタ

◆ Source contro漢w冒漢! now inc看ude a看I

COmPOunds of concem in dr冒nking water

◆ Expanded monito「ing to detect more

COmPounds coupIed with better

COmmunications with indust「y wi漢音heIp

PreVent futu「e prob看ems for GWRS
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Mechanics ofthe RO

Process

◆ So漢ute T「anspo巾Mechan雪sm

- So8ut雪on"d田usion is most wide漢y accepted

-　Demonstrated with predict雪ve mode8ing and

testi ng

鵜So看ution"d田usion used by membrane

manufacture「s conside「ed fo「 GWR System
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RO Mechanics w冒th

Organ冒cs

◆ Rejection of Organics is More

Comp!ex

- Size Dependent (Mo8ecu音ar

Weight and Shape)

一Charge Dependent"Pos冒tive,

Negative or Neutra8

鵜RO Memb「ane P「ope舶es
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RO Process Using

丁h雪n喜F巨漢m Compos雪te

Membrane

◆　Demonstration Tested at WF"21

◆ Lowe「 p「essure; bette「 reject雪on

◆ 50% Rejection of NDMA (West Basin and

OCWD〉

◆ 90% Rejection of l,4 Dioxane (OCWD)

◆ 98% Rejection of sa8t

丁FC RO Remova! of

Pha「maceut雪cais

GWRSystemCo �ncentration(nglL) 

Constituent �看nfluent �Product 

ibuprofen �2300 �ND 

Naproxen �1800 �ND 

Gemfib「ozil �4600 �ND 

Dic漢ofenec �200 �ND 

Ketoprofen �47 �ND 
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` ㊦ り ∵: ‾「、 ′/¥ �鐙且n書 �u「renceof ineD雪s「upto「s 

Source �Constituent �Concentration 　吐出 � 

Wastewater �Tota音Estrogen �64"350 

D「inkingWate「 �丁otalEst「ogen �3"50 

Groundwater �Estradiol �0。1"3,2 

RepurifiedWastewater �丁otaiEstrogen �く0,1 

(SanDiego)(丁FCRO 

Permeate〉 
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㊥ 少. ■)1音 ー∴¥ ∴ �鐙Vo営at雪漢eandSem雪賀Vo音at雪菓e 

驚繁~了　　O「gan雪cs漢dent雪fied 

Parameter �GWRSFeed Detections � 

Methy漢eneChloride(Dichloromethane〉 �6。2ugl」 

MTBE �3,6uglL 

ChIoroform �2,3ugIL 

BromodichIoromethane �0。55uglL 

Dibromochloromethane �0。63uglL 

1,4-Dichlo「obenzene �1。9uglL 

Bis(2"Ethy看hexyi〉phthalate �5。5uglL 

∴丁子 管 Ⅴ′へi 〇、やシ !戴、‾〕■ ウノ薄障 ∴∵.ミ �欝　T音Cs音dent雪f雪ed 

繋㌢　GWRSystemFeedwater 

1,1“-Oxybis-2-ProPanol �5。7ugIL � 

1-(2"Methoxy“1-methylethoxy)-2propano! �5。OugIL 

2,3-DimethyI-2“pentanol �8。2ugIL 

Hexadecanoicacid �9。6uglL 

Hexanedioicacid,dihexylester �5。9uglL 

Octadecanoicacid �9。OugIL 

Phosphate(3:1〉"2“butoxy"ethanol �5。6ugIL 

3,7,11"丁rimethyl・2,6,10"dodecatrien。1-Ol �6。7ugIL 

Cop「ostan-3“one �5。2ugIL 

1,1’-Oxybis"2"PrOPanO一 �5。1ugIL 

2"Methoxy"2葛heptanoi �8。5uglL 

1"(2"Methoxypropoxy〉。2"ProPanO! �8。5ugI」 
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UV w雪th Hyd「ogen

Perox雪de音s an Advanced

Ox雪dation P「ocess (AOP)

◆ Some compounds like NDMA are direct看y

Photo8yzed by UV漢ight

◆ Other compounds like l,4鵜Dioxane require

an Advanced Oxidat雪on Process (AOP〉

◆ UVw雪th hyd「ogen pe「oxide is an AOP that

acts by produc雪ng hyd「oxy8 rad雪cals

Expe巾Pane漢Convened by West

Basin MWD Recommended AOP

W冒th UV"Pe「ox雪de

◆　Expe巾Pane=nc音uded: Michae- McGuire (Chair),

Harvey Co看漢ins, Perry McCa巾y, Dennis W輔ams and

David Jenkins,

◆　Pane看stated that:

- The hydroxyI radica音fo「med by UV"PeroXide “is

the most powerfui oxidant that can be formed in

Water"

鵜“Hydroxy漢radicals wi漢音oxidize organic

COmPOunds that are not removed by the p「evious

unit processes”

- αThe Pane漢has advised the inclusion ofth冒s final

OXidation step as a fina看barrier against as yet

unknown organic compounds”
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Conc菓usions

◆ GWRS wi= re漢y on mu看tip漢e ba「「雪ers to

PrOteCt Water qua漢雪ty

◆ Source contro漢is being “「einvented’’to

P「eVent COntam冒nants from ente「ing the

SOurCe Water

◆ MF w雪= better prepare the wate「 for RO

t「eatment

Conc漢us雪ons (COnt葵)

◆ RO treatment with TFC membranes is the

COre Of the GWRS treatment train

◆ OCWD has over 25 years experience w雪th

RO

◆ RO wi漢音「emove most organic compounds,

especia=y Iarger molecu寒es

◆丁esting documents remova菓of

Pharmaceut冒ca漢s and endocrine disruptors

(more testing cont雪nues〉
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Conc漢us雪ons (COnt。〉

◆ AOP with UV and peroxide w冒音漢dest「oy

COmPOunds that a「e not removed by RO

◆ Research is undenNay tO mOde8 remova漢of

Iower moIecu看a「 weight compounds

through RO

◆ Continuing research is needed to ve「ify

remova漢of emerging contam雪nants and

iead to deve案opment of better membranes

With better reject雪on
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♪ ∴ �醸.「。。.am。。。.: 

Developcomputermode音sthatpredict � 

Organicsrejectionbyd田erentmembranes。 

言い事詳言持) 

〇 秒 ヅ_ ∴∵∴ シ、 、‾′ �簿　師mis。= 

丁「anspo巾isgove「nedbythestructureand � 

reactiv雪tyofthecompoundofinterest。 
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Tran藷も 
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ComputeMo量ecu賞ar �� �PerformRejection �� 

Descriptors ���Assays 

Research ���Research 

ノ41やrOaCh… 
A　roach... 

Research AlやrOa l �Correlationsby ���arch AIやrOaCh... l 

MLRandANNs 

ch...　　Rese 

PredictiveMode賞s 
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Factors Decreaszng Memb棚ne

0碓an ics Rクection :

Loweroperatingpressures.Trade-Off 

Ofr句ectionforlowerenergycosts. 

Bio-Organicfoulingofthemembrane 

Surfaces(polarization+degradation). 

Seasonaltemperaturevariationsor 

Variationsinfeedquality. 

F〃nくわd Pr〃eCts;
●

EPA Prqject - Focuses on methods development

and initial model fomⅢlation・ -1 year remammg.
●　　　　　　●

NWRI/GWRS/WBMWDP宣句ect-Focuseson 

modeldevelopmentforendocrinedisruptors, 

antibioticsandotherregulatedcompounds. 

To2/02. 

NSFSTCwithStanfordandUIUC-Focuseson 

r匂ectionpredictionfromfirstprincipalsmolecular 

modeling.Estimated5-yearlife. 
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