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How do | know it is safe to use?

m Safeguards and requirements for nonpotable uses

= Treatment and = On site Controls
Disinfection — meets - Training
drinking water standards Notification signs, labels, tags
m Restricted ACCESS mmmp - Quick couplers
m Minimize Exposure - Night irrigation
m Backflow Prevention + Repair leaks quickly
. . . - Prevent runoff
m Site Supervisor Training
) i Keep separate tools
m Visual Inspections
m Reporting

TO CONSERVE NATURAL RESOURCES
THIS SITE USES

RECLAIMED WATER

¢¥)) DO NOT DRINK

Courtesy of LACSD, Earle Hartling,
Water Recycling Coordinator
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Groundwater Recharge Requirements

Criteria

Recycled Water Quality

Meet drinking water standards

TOC < 0.5 mg/L/ RWC (20 wk avg)
Total N <5 mg/L

Turbidity <0.2 ntu avg, 0.5 ntu anytime
Conductivity < 300 pS/cm

Retention underground

Minimum 6 months to nearest drinking water well

Observation wells

3 months travel time, additional wells, monitored
quarterly

Monitoring constituents

Drinking water standards, priority pollutants, selected
notification levels, emerging contaminants, e.g.
pharmaceuticals, personal care products, etc.

Tracer testing

Track movement of recycled water using intrinsic
tracers, artificial tracers, numerical or analytical
modeling.

Percent of recycled water

Maximum 50 percent.
For > 50 percent, consult expert panel.

Findings from, Other Studies

m TOC removal/rates

Project ! Initial TOC/ —|-TOC after soil Percent Removal
DOC | aquifer treatment

Montebello 55-7.3mg/L |0.7-1.8 mg/L 73 — 90 percent

Forebay Mound

Monitoring

USGS, Montebello || 9.8 1.7 -4 mg/L 21 — 59 percent

Forebay |

Sweetwater 12 -18 mg/L 2 -5 mg/L 60 — 90 percent

Northwest WRP | 4 — 6 mg/L 2 —3 mg/L 50 — 80 percent

m TOC decreaskes to <4 mg/L\in most cases.

m Montebello Forkebay removai rates arg better than
other studies at'<2 mg/L.

m Residual organics resemble naturally occurring
matter (NOM) typically found in drinking water.
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What about Constituents of
Emerging Concern (CEC)??

m Drugs
Medications
Non prescription drugs
Hormones, steroids

m Personal Care Products
Sun tan lotion
Shampoo
Soap, fragrances
Insect Repellent

m Other

Fire retardants, clothing ' - a
Plasticizers ¥ m
Teflon coatings ‘& i

X =

Frequency of Detection (%)

Figure 1, Location of 68 ground water sampling sites; two sites in Hawaii and two
sites in Puerto Rico are not shown,

® 67 of 73 groundwater sites found at least
PPCP.

Total Concentration

« only 3 of 17 groups were detected more
than 40 percent — steroids, hormones,

A

. . \é\ (@\‘\
plasticizers @ablgﬁ W &
« 4 groups contributed to 75 percent of total a
concentration — plasticizers, detergent Figure 2 Frequency of detsction of organic contaminants by general
. . - use category (2A); percent of total measured concentration of organic waste-
metabolites, insect repellent, steroids o ot et e geegory (281 The number of sompounds in

Bamnes, K.K., etal, “Studies examine contaminants--Pharmaceuticals, hormones and other organic wastewater
contaminants in ground water resources,”: National Driller Magazine, v. 26, no. 3, p. 38-39.
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] Table 9.14
_ Summary of percent removal by membranes

Percent Removal
Membrane Size MF UF UFMBR NF RO
# of Syatems Tested n=3 a=5 =4 n=3 =5
Aceteminophen (Tylenol) =20 <20 =B 20-50 RO
Androstenedione <20 =Bl S0-80 B
Attazine L * S0-80 .
Benzofajpyrens * . =B o
Caffeine <20 S0-80 =Rl
Carbumzepine =20 $0-80 =80
onT * =80 .
DEET =20 S0-80 =50
Diazepam (Valium) * 3080 B0
Diclofenac S0-80 80
Dilamtin S0-80 =80
Enythromyem =80 80
Estradiol S0-80 & ]
Estriol * S0-80 8D
Estrone <20 S0-80 B0
Ethiny] Estradiol L 50-80 B0
Fluotene . 80 ’
Fluoxetine (Prozac) 20.50 =80 =80
Galaxolide S0-80 =80
Gremnfibruzil 0-50 Bl
Hydrocodone 50-80 &
Thnprofen (Advil) S(0-80 =811
lopronude ] Bl
Lindane (y-BHC) . S0-80 -
Meprobamate 20 S0-80 ~B0)
Metalachlor * S0-80 '
Musk Ketone . =
Maproxen =Bl 20-50
Onybenzone =80 =80
Pentoxifylline =20 -8 S0-80
Progesierone * Bl 30180
Sull anazule w20 20-50 SO-80
TCEP <20 =20 S0-80
Testosterone L =B 50-80
Triclosan 20-50 S0-E0 =8
Trimethoprin =20 20-50 50-80

* Not detecied
Snyder, etal, “Removal of EDCs‘and T’harmaceuticals in Drinking and Reuse Treatment Processes”, 2007,

AWWARF Report No. 91188.

|
Table 2
Treatment R | Bins for Ir of SAT Sy (Conditions: Travel Time in Subsurface >4 Weeks; Predominant
Redo: iti Oxic Followed by Anoxic; Dilution: 0%)
Good Removal iate Remaoal Poor Removal
= 00% 90-50% 50-25% <25%

|Asstaminoshen st |[Meprobamate |Ehloroform [Carbamazegine
|paztyl cadrepe’ uzcopron [Frimisione
|ptenoioe ety dihydroasmonat rcep
|Btoruastatin’ sty ionine rcep
lptoevastatin [o-hydraxy) 1 Methyi saloylate? rocer
latoevastatin (p-hydrazy) 1 Matoproiol [Dilantin
[Banzyl acetate? s ketone! | |
[Banzyl salicyiate’ usk xylanst [ | S 'I A 'f T
I — oll Aquifer Treatment
[Bucinz? NDMA H H
T — (SAT) is effectively
[Cafizine oThE! || . .
prenrpens  removing most CEC’s
ichicrprop Progeansiol
[Diclofenac
EoTA Salicyclic acid (>90%) 0
[Erythromycin-HzO' i in hydroxy acie® - AT AL RTAID CRAANIC CARPN FEMTY AL TURINS AL ACUTER TREATMET
[Esiricl Sulfamethorazole ||
[Esirone [Fempineal® || Percalaon fases .
Fluoxstine [ronaiste! =
(Galaxcide® [rictacarkant ||

|Triciosan, | |
[Hesyl salicyciate® Ir ||
[Hexylcirmamaldzhydz' ||
[Hydrocodone
Ibugrofer. ]

ic acio? | | " Crpppre

lopromide | |
lsakomyl actate! | | "
lsckutylparaien®

Nate: Removal of compourds wilh no fooinote was verfisd irowgh peer-reviewed lerature dala or experimental data generaied durma s sk
1 Removal estimated based upon logD=3.0 (gH T)

2 Removal estimated s fast iodegradaton baszd upon Siclin rediction

3 Removal estimaled kasd upon ogD>2.0 (sH 7) AND fast kicdegradation kased upon BioWin pradiction

Drewes, etal, “Development of Indicators and Surrogates for chemical Contaminant Removal during Wastewater
Treatment and Reclamation”, 2007, WateReuse Foundation Draft Final Project Report 03-014.
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New Recycled Water Policy
Addresses Emerging Contaminants

m State Water Resources Control Board adopted new policy on May 14, 2009
m  Advisory Panel on Constituents of Emerging Concern formed
Dr. Paul Anderson (human health toxicologist)
Dr. Nancy Denslow (biochemist)
Dr. Jorg Drewes (civil engineer)
Dr. Adam Olivieri (epidemiologist/risk assessor)
Dr. Daniel Schlenk (environmental toxicologist)
Dr. Shane Snyder (analytical chemist).
m Inaugural Meeting Sept-Oct. 2009
m  Questions being posed

What are the appropriate constituents to be monitored in recycled water, and
what are the applicable monitoring methods and detection limits?

What toxicological information is available for these constituents?
Would the constituent list change based on level of treatment? If so, how?
What are the possible indicators (i.e. surrogates) that represent a suite of CECs?

What levels of CECs should trigger enhanced monitoring in recycled, ground or
surface waters?

m  Recommendations in 2010.

Findings to date....

m Drugs found in trace levels (ng/L or ppt) in recycled
water and also drinking water supplies around the world

m Comes from unused drugs and drugs that have passed
through human body and animals, including metabolites

m Highly unlikely there is human health impact (3 — 6
orders of magnitude lower than therapeutic doses), but
there is evidence and concern regarding environmental
impacts.

m Natural soil purification and reverse osmosis removes
many drugs.

m Drug take back program helps reduce quantity.
http://www.nodrugsdownthedrain.org/

m New State recycled water policy formed advisory panel,
will recommend course of action in 2010.




Questions?
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