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Executive Summary

Overdrafted Southern California groundwater basins
require artificial replenishment to remain usable.

Reclaimed (recycled) municipal wastewater has been
successfully used for recharge for nearly 50 years.

State Is Iincreasing goals for recycled water reuse to
make up for losses In traditional supplies.

Innovative projects to enhance recharge while
protecting source waters.

Case Study: Central and West Coast Basins
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2)
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Solutions

LA County Flood Control captured storm
water in riverbeds and off-stream spreading
grounds since late 1930s.

LA County installed a 16-mile barrier of
Injection wells to halt seawater intrusion.
First wells in early 1950s.

WRD formed Iin 1959 to provide artificial
replenishment water (imported & recycled).

Court-ordered adjudications of pumping In
1960s sets a maximum cap on extractions.



WEST COAST BASIN KEY WELL
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Recycled Water for Recharge

B Desirable Resource:
» Imported and storm waters are getting harder to obtain.
» Reliable. High Quality. Lower Cost than Imported.

B Spreading Grounds:
» Disinfected tertiary from local wastewater treatment plants.
» 35% of total recharge.
» Over 1.4 MAF spread since 1962.

B Seawater Barrier Injection Wells:
» Disinfected tertiary + MF/RO/AOP since 1995.
» Currently 17,500 afy (64% of total barrier demand).
» 100,000 af recycled injected to date.
» Eventually get to 100% recycled at barriers.



Groundwater Recharge Ponds
(Spreading Grounds)
of Pico Rivera
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Spreading Grounds
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Spreading Water Sources

m Local Storm Water Runoff
avg — 50,000 afy. Cost = free

. AL i
= Imported River Water (raw) * -
avg — 20,000 afy. $327/af
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avg — 50,000 afy
$21/af
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Over 500 Wells In Basins
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Seawater Barrier Injection Wells
along the LA Coastline

(Cities of Hermosa Beach,
Manhattan Beach, Redondo
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Seawater Barrier Injection Wells
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Injection Wells  Build up pressure to overcome intrusio

Injected water also replenishes aquifers

Pacific Ocean
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Seawater Barrier Water & Costs

m Imported Water (potable)
$706/af - $845/af

m Recycled Water
(MF+RO+AOP)
$287/af - $504/af

Cost includes local, state,
and federal subsidies

P IS e



Major Recycled Water Recharge Projects in So. Cal.

Amount of
. Recycled 3
Project Water Project Start Date
Acre feet/Year
1 Monteb«_ello For_ebay Groundwater Recharge Project 50,000 1962
(Spreading Basins)
2 | West Coast Basin Barrier Project (Injection) 14,000 1994
7 | Chino Basin Groundwater Recharge Project (Spreading 21.000 Phase | 2005
Basins) ' Phase 11 2007
4 | Alamitos Barrier Project (Injection) 3,360 2005
3 | Dominguez Gap Barrier Project (Injection) 5,600 2006
5.6 Orange_ Count)_/ Groundwater Replen_lshm_ent §ystem 72,000 2008
Spreading Basins and Seawater Barrier Injection Wells

S5an Fernando

: 1 1] -';-I‘.T q.
il b R San Gabriel
Hollywood ™ 3 -ﬁf.'?#-
= A
=
1
Central




| /
T -

Treatment with

Hydrogen
& Peroxide

at the GWR System

Microfiltration

ultraviolet

light with hydrogen
peroxid atment




Wastewater to Drinking Water through
Groundwater Recharge Via Two Paths

Surface
Spreading

Subsurface
Injection

Modified from: CDPH Brian Bernadc



Recycled Water Produced at
Water Reclamation Plants

INFLUENT PRIMARY

PUMPS SOLIDS

WASTE
ACTIVATED
A SOLIDS

LA County Sanitation Districts



Advanced Treatment
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State Is Supporting Increasing
Recycled Water Reuse

New State Water Board Recycling Policy (2009).
Recognizes water shortage problems in the state.

Purpose of the Policy is to focus on increasing the
use of recycled water from municipal wastewater
sources in a manner consistent with state and
federal water quality laws.

Increase the use of recycled water over 2002
levels by at least one million afy by 2020 and by
at least two million afy by 2030.

Substitute as much recycled water for potable
water as possible by 2030.



Permit Process for CA
Recycled Recharge Projects

Project _ _
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CDPH Draft Regulations
(August 2008)

General Requirements (water liability, source control)
Non Regulated Chemicals (pharms, PCPs)
Total Organic Carbon (TOC) requirements
Pathogenic M icroorgan ismS Title 22, CALIFORNIA CODE OF REGULATIONS
N |trog en CO m po un dS DIVISION 4. ENVIRONMENTAL HEALTH
i CHAPTER 3. RECYCLING CRITERIA
Regulated Chemicals August s, 2008
Aquifer Travel Time Requirements [l
Section 60301.080. 24-hour Composite Sample.
“24-hour composite sample” means an aggregate sample derived from no

M O n ito ri n g We I IS fewer than eight discrete samples collected at equal time intervals or collected

proportional to the flow rate over the compositing period. The aggregate sample

shall reflect the average source water quality covering the composite of sample

Engineering Report S |
Annual and Five Year Reports

13521, Water Code. Reference: Section 13520, Water Code.

Section 60301.190. Diluent Water.

“Diluent water” means water used to dilute recycled municipal wastewater in
a groundwater recharge reuse project.

NOTE: Authority cited: Section 100275, Health and Safety Code and Section
13521, Water Code. Reference: Section 13520, Water Code.

http://ww?2.cdph.ca.gov/HealthInfo/environhealth/water/Pages/Waterrecycling.
aspXx



http://ww2.cdph.ca.gov/HealthInfo/environhealth/water/Pages/Waterrecycling.aspx
http://ww2.cdph.ca.gov/HealthInfo/environhealth/water/Pages/Waterrecycling.aspx

Control of Pathogenic
Microorganisms

Disinfected tertiary filtered recycled water

Retained underground for a minimum of 6
months prior to extraction for use as a drinking
water supply

GRRP must demonstrate that the minimum
retention time has been met

A tracer study utilizing an added tracer (e.g.
sulfur hexafluoride — but recently banned GHG)

= prior to the end of the third month of operation
(including prior to initial operation),

= under hydraulic conditions representative of normal
operations.



Groundwater Travel Time

Drinking
Water
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Spreading
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Changes in Total Organic Carbon (TOC)
1999 — 2008 Full Scale Operations

TOC in Montebello Forebay Spreading Basins, 1999-2008

Soil Aquifer Treatment (SAT).
Natural Biodegradation Process
that Reduces Organic Carbon
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What about PPCP’s???

Headlines from Recent AP articles

AP: Drugs found in drinking water

By Jaff Donn, Martha Mendoza and Justin Pritchard, Assoclated Press

A vast array of pharmaceuticals — including antibictics, antl-convulsants, mood stabilizers and sex hormones — have been found
in the drinki e
Cities rarely release water test results

The Associated Press

When water providers find pharmaceuticals in drinking water, they rarely tell the public. When researchers make the
same discoveries, they usually don't identify the cities involved.

Fish, wildlife affected by contaminated water

By Jeff Doon, Martha Mendoza and ustin Pritchard, Associated Press writers

Little done to test, limit contaminated water

By Jeif Donn, Martha Mendoza And Justin Pritchard, Associated Press Writers

No standards in place for bottled water

By Justin Pritchard, Associated Press Writer

The federal standards for acceptable levels of pharmaceutical residue in bottled water are the same as those for tap
water — there aren't any.

PPCP = Pharmaceuticals and Personal Care Products



Occurrence

m U.S. Geological Survey (USGS), 2001 —
National survey of streams.

m USGS, 2002 — National survey of
groundwater

s USGS, Groundwater Ambient Monitoring
Assessment (GAMA) Study, 2007 —
statewide study to investigate presence of
PPCP’s In local basins.



USGS, 2001
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sampled had PPCPs
(68%).

* 5 new analytical
methods
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e 7 of 15 groups found In
over 60 percent of

FIGURE 4. Frequency of detection ol-erganic etfater contaminants by general use category (4A), and percent of total measured
S al I l p e S . concentration of organic wastewater contaminants by general use category (4B). Number of compounds in each category shown above
bar.

« 3 of 15 groups made up

80% of concentration
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Locations of Municipal Discharges in Colorado
River and State Water Project Watersheds

Clty of San Diego estlmated that 9 — 17% of base
flows of imported water are of wastewater origin.




Tahle 13.4
Removal trends summary for various treatment processes under typical conditions

Cogu lation Cl hemibeane
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Advanced Oxidation and Membranes most effective treatment



Talile .14
Summary of percent removal by membranes

Percent Femmoval

Membrane Size MF LF UFMBR MNF R
f of Systems Tested n=3 =5 n=:4 n=1 =5
Acetmuinophen { Tylenol) <20 =20 =0 20-30 R0
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Table 2
Treatment Removal Bins for Indicators of SAT Systems (Conditions: Travel Time in Subsurface >4 Weeks; Predominant
Redox-Conditions: Oxic Followed by Anoxic; Dilution: 0%)

/ Good Removal \ Intermediate Removal Poor Removal
= 00% 80-30% 30-25% < 25%
|Fizeiaminoehen Hieto Meprobamats iChloraform Carbamazepine
\Bcety| cadrere’ Mecoprop Primidone
|Asenalal® hiethyl iihydrﬂiasmnrﬂh\ TCEP
|Micrvasiatin Mathyl ionina® TCFP
|Alorvasiatin (o-hydroxy) 1 Methyl salicylate? TOCPP
|Aiorvasiatin (p-hydroxy) 1 Metoprodal Dilanti
Barzyl acetata® Musk ketone!
Banzyl salicviat=® Musk xylane! S 1 I A .f
Bizehenol A Waprozen OI q u I e r
Bucinal MDA .
Butylated hydroxyanisole? Morylphanol T re atm e nt (SAT) I S
Caffeine OTHE! . .
Prenohenc? effectively removing
Dichlorprop Progranclol
Diclofenac Froeyviparaken? t P P C P ]
EDTA Salicyclic acid m OS S
Enythromycin-H:0 EER — FOX ET AL : SUSTAINED ORGANIC CARBON REMOVAL DURING SOIL AQUIFER TREATMENT
Estrio! Sulfameihaeazole |
Estrone Terpinaal’ | Percolation Basin ERREE
Fluzesting Tonakida’
Galaxolide! riclocarban’ — e Reclaimed Wastewater
_ - Infiltration
Gemfikrozil Trickozan | I
Hexyl salicyclate® Trimathogsim . l Soil Percolation l Vadose Zone
Hexylcinnamaldahyds' = Zone
Hydrocodons | Vi —
Ibugrofen Regional GW K
Indolebutyric acid? | > » <
lopromide | GW Transport and
lzckosmyl acetate! —_— Mixing Zone e +—
[zobwiylparaben’ B :

Note: Removal of comeourds with mo fooinote was verifizd through peer-reviewsd lilerature data or experimental data generated darsg this shady
{ Removal estimated based upon logle=3.0 [pH 7)

2 Removal estimated as fast bicdegradation based upon Bioln predction

3 Removal estimated based upon logl=3.0 (pH 7) AND fast kicdegradation kased upon BioWin prediction

Drewes, Ref. 2



Fate of Trace Organics during SAT
- Rio Hondo, CSDLAC

B Spreading Basin
B 'Well {2 weeks)
M well {2 months)

parts per trillion (ppt)
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Only Some of the Research...

Snyder, etal, “Removal of EDCs and Pharmaceuticals in Drinking
and Reuse Treatment Processes”, 2007, AWWARF Report No.
91188.

Drewes, et al, “Development of Indicators and Surrogates for
chemical Contaminant Removal during Wastewater Treatment and
Reclamation”, 2007, WateReuse Foundation Draft Final Project
Report 03-014.

Coss, Ron, etal, “Reservoir Augmentation in the Arid Southwest —
Is it a viable option?”, WateReuse Association California Section
2007 Conference Proceeding, May 2007.

Kolpin, Dana W., etal, “Pharmaceuticals, Hormones, and Other
Organic Wastewater Contaminants in U.S. Streams, 1999-2000: A
National Reconnaissance, Environmental Science and Technology,
2002, 36, 1202-1211.

Barnes, K.K., Kolpin, D.W., Furlong, E.T., Zaugg, S.D., Meyer, M.T.,
Barber, L.B., and Focazio, M.J., 2005, “Studies examine
contaminants--Pharmaceuticals, hormones and other organic
wastewater contaminants in ground water resources,”: National
Driller Magazine, v. 26, no. 3, p. 38-39.

http://epa.aov/ppcp/fag.html - EPA website, Frequent Questions,
PPCP’s



http://epa.gov/ppcp/faq.html
http://epa.gov/ppcp/faq.html

Results of PPCP Studies

PPCP’s are present in extremely low levels at ng/L
range In waterways receiving wastewater effluent
and non-point surface runoff.

Reverse Osmosis and Advanced Oxidation
combined are the most effective treatment
methods, however they are expensive, create
waste (brine), and produce a sterile water that
does not promote SAT.

Soil Aquifer Treatment (SAT) Is very effective at
removing many PPCPs, Is sustainable and natural,
but needs organic carbon to be effective.

Human health effects at these levels not identified.



Summary

Recycled water has proven to be a safe and
effective resource for indirect potable reuse
via groundwater recharge for decades.

State of California is promoting increased
recycled reuse to makeup for water losses
from traditional sources.

Extensive control and monitoring measures
In place to ensure protection of source
waters, environment, and human health.

Emerging issues come up that require
thorough research and scientific analysis to
separate fact from fiction.

Questions? Contact Ted Johnson: tjohnson@wrd.org
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