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Low Molecular Weight Compounds
(LMWC)

nat are they?

Ny are they important?

nat are the treatment implications?
nat are the monitoring gaps?

n alternative monitoring concept

=S2==

>

Y/ /7 E




Low Molecular Weight Compounds (LMWC)

w Low boiling point chemicals
w Organic solvent extractable chemicals

w Fraction of natural organic matter (NOM)
Related to size <900 Daltons

w Rapidly diffuse across the cell membrane

w Most drugs are small molecules
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Many Familiar Compounds In
Water Industry

w NDMA, chloroform, 1,4lioxang acetone,
I f RSKeRSazxXX

w Some are known, many are unknown

w Disinfection byproducts (DBPs)

Chlorine, chloramines, ozone, AOP, etc.

w Typically at low/trace concentrations
<0.1 mg/L of TOC

Typically ppb oppt
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Why are They Important?
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removal/formation varies

Yz




What Is The DPR Challenge?

w DPRcould contain contaminants that

Represent health risks

Impact aesthetics (taste/odor)

Undesirable consequences (impact residual
disinfectants)

w It Is critical to monitor/detect these
contaminants
Few by reaitime
Most require offline analytical analysis
Some surrogates/indicators
Takes time

Is the water safe to deliver? When should | act?
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Monitoring Chemical Contaminants

w Sources could be traced back to commercial or industrial
activities that discharge into WW
wl 2YOSNY FT2NJ aYlff O2yOSYuUNIOGA2ya ¢
wl 2y OSNY FT2NJ aLISIF{1¢ RAaOKFNHSA
w Two categories of to think about

w Chemicals that are not easy removed by treatment
w Chemicals that could be at high concentrations

w52y Qi F2NHSUO F62dzi 5t . a

o NDMA, chloroform, etc.
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Peak Events Are One Concern

Groundwater Replenishment System at the Orange County Water District
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Figure 4-1: Results from online monitoring of total organic carbon before and after reverse osmosis (RO) at the
Orange County Water District’s Groundwater Replenishment System in February 2013 (Dadakis and
Dunivin, 2013).
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Does This Happen More Than We Expect?
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Figure 4-2: Total organic carbon measured in daily 24-hour composite samples of final product water from the F|na| Report

Orange County Water District’s Groundwater Replenishment System (Patel, 2013).
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Other LMWC That Are Present At Trace
Concentrations

w Concentrations could be less than determined by monitoring
such as online TOC

w Present at ppb oppt

ooStrong source water control programs
w Some might be byproducts or impurities not specifically listed

w More frequent sampling during startup
w Characterize a wide range of compounds?
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What Are The Treatment
Implications?
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A Lot Of The LMWC Fall Into A Category Of N¢
High Removal

w RO Is moderately effective for range of LMWC

RO cut off 150 to 300 Daltons
Removal ranges from 40 to 90% on many

w Other technologies vary by compounds
AOP effective for NDMA, 1 dioxane
Ozone for some organics

w How does this change with a peak?

w Multiple barriers when we can
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Ibuprofen
ucralose
arbamazepine

EET
FOA

ulfamethoxazole

tenolol
pamidol
riclocarban

luoxetine

DMA

strone

7-" ethynylestradiol

Compound | RO | Ozne | GAC | AOP |
High High Low Moderate
High Low Moderate Low
High High High Moderate
High High Moderate Low

Moderate Moderate Moderate Low
Moderate Low Low Low
Moderate Low Low Low
High High Moderate High
Moderate Low Moderate Low
High High Moderate Moderate
High Moderate Moderate Moderate
High High Moderate High
High Moderate Moderate Low
High High Moderate High
Moderate High Moderate High
High High High High
High High High High

lbuprofen
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Removal Of Compounds By Treatment Technologies



What If No RO?

w Some utilities are considering neRO DPR
treatment trains

No brine disposal
Other local conditions

w More frequent monitoring
w Sensors in thesewershed

wHow to address compounds that are not
detected by TOC analyzer
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Disinfection Byproducts

w Chlorine and chloramines

w Chloroformc tip of iceberg?
o NDMA

wOzone
w Bromate
w Aldehydes

wAOP

w Consider other treatment steps
w RO rejection, GAC/BAC adsorption




What Are The Monitoring
Gaps?
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Analytical Methods

w Usually physiochemical techniqueGC, HPLC

w Research Recommendation #4

awSaSlINOK A& YSSRSR 02 RS@S
methods to identify low molecular weight unknown
O2YLIRdzyRadé O9ELISNI t Il ySt 5t

w Need better understanding of the remaining fraction
NOM/TOC

w Potential for biosensor analysis
Specific compounds or nespecific
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We Also Need To Think About
Other Ways

w Indicators

Individual compound that represents the characteristics
of a family

|deally conservative removal
But not one size fits all

wSurrogates

Physical or chemical property that correlates with
LMWC removal

TOC or conductivity rejection of RO membranes
Change in UV254 for Ozone
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