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Or -
Water Recycling

e A New Water Supply for Domestic Use

* Increasing Reliability for Economic Growth
and Sustainability



Outline of Presentation

California Economy and Water Resources
Water Development

Southern California

Santa Ana River Watershed

The River

Water Recycling

Water Reliability
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Figure 2 Mean annual precipitation in California, 1961 to 1990



Response

Constructed Large Water Distribution Systems
across the state

— Central Valley Project
— State Water Project
— Colorado River Project



Froure ES3-2.
California’s Major Water Projects

Development
of CA’s Major
Water
Systems




FIGURE 3-15
Major Central Valley Project Facilities
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Population forecast — 48 Million by 2030
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Surface Water Supply Systems are
unreliable to meet future water
needs.

e Environmental Issues — Delta Smelt
e Population Growth

e Alternatives:
— Reallocation of Ag Water
— More Storage Facilities
— Ocean Desalting
— Wastewater Recycling



Groundwater is major water supply in CA

 Provides 1/3’s of total demand Statewide in
average year.

* Provides 1/2 of total demand Statewide in
drought years.

* Provides 1/3 of total demand in Southern CA.




NORTH
IONTAN

4 REDDING® "7 3§

h >

Groundwater basin and subbasins

SACRAMENTO
G NORTH i i
£ \\FWER CoReT Hydrolegic region name
[ N ~~==_ Hydrologic region boundary
Lo

w'STOCKTON

SAN FRANCISCO(® % t\SAN.»J_C)AQU|N
“RIVER

%
A

e

Groundwater in
CA

©USOUTH.
CLAHONTAN

2

SANTA BARBARA

oo e
SOUTH |
COAST

. COLORADO. §
\_\.\ RIVER

=]

40 80 Miles
SAN DIEGO

Figure 3 Groundwater basins, subbasins and hydrologic regions



Southern California’s Imported
Water
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Prado Dam on Santa Ana River
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The Santa Ana River

e Composed of :
— Wastewater
— Storm Water



Annual Storm Flow/
Annual Rainfall (AF/in
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SANTA ANA RIVER BASE FLOWS
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Orange County Groundwater Basin

Forebay — g




Coastal
geologic
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Sea Water Intrusion Barrier Facilities

Injection Well

Water is injected

along the coast to form
a pressure ridge

that blocks the landward
movement of sea

water




Sources of supply to the Basin

* Recycled water
e Santa Ana River storm water
e Santa Ana River









Least Bell's Vireo Population

Increase at Prado Dam
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Health Studies

In the summer season, the River is composed
almost entirely of wastewater discharges

During major storm events, the River receives
runoff from urban and dairy lands

OCWD assembled a team of experts:
-Toxicology, epidemiology, hydrology, etc.

-Universities, US Geological Survey, Lawrence
Livermore Lab.

Eight Year Study, S10 million directed by team
Focus on chronic health issues.



Medaka Fish are Indicators of
Endocrine Disruption
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Water Factory 21 — an advanced wastewater
recycling facility, supplied fresh water for sea
water barrier

« Operated between 1975
and 2005

Blended with deep
groundwater

Over 30 years of operating
experience

1/3 of product water from
reverse osmosis; 2/3 from
activated carbon

Met all drinking water
standards




Water Factory 21

flocculation carbon adsorption

filtration

blending

—

clarification

reverse osmosis

lime |

sludge CO, j

— recycled lime

transfer thickening recalcining

recycled lime



Water Factory has led to membrane
technology improvements
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Regulating NDMA in Water é

No State or Federal drinking water standards '
exist

DHS, in 1999, set an interim action level of 20
parts per trillion (ppt)

Action level
— Above 20 ppt: governing board must be notified
— Above 200 ppt: source must be shut off

DHS & EPA have yet to approve a standard
testing method
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NDMA is a Newly Regulated
Compound for Water

* N-Nitrosodimethylamine (NDMA) is found in a
variety of products from cosmetics to beer and
hot dogs

e CA Dept. of Health Services (DHS) found low
levels of NDMA in treated drinking water in
1999

 EPA calls NDMA a probable human carcinogen,
based on animal testing



%DHS Requirements for OCWD
on NDMA

e Test all drinking water wells

e Determine extent of NDMA in Orange
County groundwater

e Notify utility boards above 20 ppt
e Inject <20 ppt by July 1, 2000

 Produce <20 ppt in reclaimed water by
June 1, 2001




OCWD Preliminary Testing of
NDMA

e Since 1975, recycled water from Water
\  Factory 21 (WF21) has been injected into the
Talbert seawater barrier

. In 1999, NDMA was found in other
reclamation plants

e NDMA found in WF21 > 150 ppt led to further
investigation




OCWD Preliminary Testing of
NDMA

" ¢ Since 1975, recycled water from Water
Factory 21 (WF21) has been injected into the
Talbert seawater barrier

e |n 1999, NDMA was found in other
reclamation plants

| . NDMA found in WF21 > 150 ppt led to further
investigation

LI '.Fv'

1(‘

e Throughout 1999, screened all Orange
County drinking water wells.

e No NDMA found (20 ppt detection limit)



Groundwater Replenishment
System

*Replaced Water Factory 21 with technology
advances it helped to create

*Expands water recycling concept by a factor
of nearly 4



Groundwater Replenishment System
Delivery System

Fullerton

Groundwater
Basin

B
Advanced Wate oundary

Treatment Plant
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GWR System Advanced Water
Treatment Flow Diagram

Ultraviolet
Microfiltration  Reverse Osmosis Disinfection
OCSD (MF) RO) uv
Secondary eln Purified
Effluent | 3 : o (== Water
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Backwash Brine
OCSD Plant 1 OCSD Outfall
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Microfiltration

Water + contaminants
under pressure

Porous hollow
fiber

MF membrane Purified

Water



RO Membrane Is Like a Microscopic
Strainer - Allows Only Water Molecules
to Pass — All Water Treated by RO
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Ultraviolet Light Disinfects through
Destruction of Genetic Material of
Pathogens

UV is Also Effective in Removing Trace Organics and PhACs






GWRS Health Studies

OCWD formed another panel of experts

Panel estimated the risk associated with each
water supply used for groundwater basin
recharge.

Imported Water from both the SWP and
Colorado River and Santa Ana River Water

Concluded that GWRS water would pose less
or equal risk to that of other recharge waters.



Benefits to Orange County

Improves water quality

=~ —meea = 7. Expands underground
Bt - Darrier

- o -
Sy D= = =

Provides a new, supplemental
and drought-proof future

water supply
Delays building another ocean
outfall

57



The GWR System will Improve
Orange County’s Water Quality

Santa Ana River and the Colorado River are
the major sources of water to replenish the
basin—both sources are high in minerals

Each year, more minerals go into the basin
than come out—about 62,000 tons every year

The process produces high quality, near
distilled water

Start to counteract mineral buildup
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Area containing TDS above 500 mg/L
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Delays Building Another Ocean
Outfall

= Without this project, Orange County
Sanitation District would have to build
another ocean outfall to handle increased
flows through sewage treatment plants
during storm events

= The outfall would cost $170 million dollars

= A new outfall would take eight years to plan,
design and build and may have difficulty
getting environmental approval



Saves Energy

1 gallon of GWR System water
= 1 gallon less pumped from
Northern California

« Pumping water from Northern
California requires twice the
electrical power of GWR
System water

e GWR System will save
125,000,000 kilowatt hours
each year—enough electricity
to light 21,000

63



GWR System can produce water using
less than %z of the energy required to transport
water from Northern California

Kilowatt Hours per Acre-foot
Colorado River State Water GWR
Aqueduct Project System

Delivery 2200 3500 200

GWR System 1100

Reuse 400
Conveyance

Total 2200 3500 1700




Components of Recharge to OCWD
Basin

M Santa Ana River Non
Storm

| Santa Ana River Non
Storm

w GWRS

W Local Rain

W Imported



.

hank you and enjoy a cool glass of GRRS water!
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