WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA

SUSTAINABLE GROUNDWATER MANAGEMENT
IN SOUTHERN LOS ANGELES COUNTY

Industry Advisory Council
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SECURING OUR WATER FUTURE TODAY



Los Angeles Area Water Supplies

Imported River Water from Northern
California & Colorado River

 Less availability during drought & for
environmental concerns

« Subject to failure during natural disaster
* 49% of supply in 2017

Recycled Wastewater Al
* Growing uses for irrigation, industrial | e
applications, groundwater recharge RECYCLED WATER ||

« Upstream facility capacities almost entirely
allocated to reuse

» Treatment facility effluent has decreased due bt

to conservation A
* 7% of supply in 2017




Groundwater is 40-50% of Local Supply

Groundwater
Production

~225,000 Acre-feet
per year i

—
/

73 Billion Gallons
Of Groundwater
Used Annually
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Groundwater in WRD Service Area
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Groundwater in WRD Service Area
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Groundwater in WRD Service Area
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Groundwater in WRD Service Area
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Natural Recharge to Groundwater Basins

LA area receives only 15 inches (38 cm) rainfall / typical year

Rivers are dry except after infrequent storms or wastewater
treatment plant discharges
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San Gabriel River (typically dry) Treated Wastewater in San Gabriel River




Overdraft of Basins in 1900-1950s

Central Basin Key Well 2S/13W-10A01 West Basin Key Well 3S/14W-221.01
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WRD SERVICE AREA IN SOUTHERN LA COUNTY

WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA
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Managed Aguifer Recharge

Since WRD’s Formation (1959)

~8 Million AF at the
spreading grounds

~2 million AF at the seawater
barrier injection wells
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Surface Recharge Spreading Basin

Forebay ! Pressure Area

(unconfined aquifers) I (confined aquifers)

b Surface Recharge
% Spreading Basin




Seawater Intrusion

Coastal Aquifer - No Over-Pumping

r Water Table
Equilibrium 7[/_ﬁ
Ocean
Brackish Fresh
Water Water




Seawater Intrusion

Coastal Aquifer - With Over-Pumping

Water Table

Sea Level
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Brackish Fresh
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Seawater Intrusion

Coastal Aquifer — Seawater Intrusion

Water Table

Ocean
Brackish Fresh
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Seawater Intrusion Barrier - Direct Injection

Coastal Aquifer — Pumping and Injection
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Seawater Intrusion Barrier - Direct Injection

Coastal Aquifer — Pumping and Injection

Water Table

Sea Level
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Replenishment Water Sources

Began using recycled Began using
water for surface recycled water for
spreading (1962) injection (1994)
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‘MRD (WIN) WATER INDEPENDENCE NOW PROGRAM

WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA

COLLECTION OF PROJECTS
TO ELIMINATE REMAINING ‘.
DEMAND FOR IMPORTED WATER /

WATER |NDEPENDENCE NOW

A key to developing PROJECTS TO:
independence from ) N
) e @  CAPTURE AND CONSERVE
B Ldier is e \S®, ADDITIONAL STORMWATER
development of local

INCREASE USE OF RECYCLED
recycled water sources. ﬁ AATER ok GROUKBYATER

REPLENISHMENT

wwwwrd.org




How WIN Works
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AQUIFER
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WD ALBERT ROBLES CENTER FOR WATER RECYCLING AND

ENVIRONMENTAL LEARNING ADVANCED WATER TREATMENT FACILITY
WATER REPLENISHMENT DISTRICT

OF SOUTHERN CALIFORNIA

'ALBERT
Y ROBLES
ARC IS THE CORNERSTONE ) CENTER

OF WRD’S WIN PROGRAM

WATER RECYCLING &
ENVIRONMENTAL LEARNING

ARC WILL PROVIDE 21,000 ACRE-FEET
PER YEAR OF RECYCLED WATER IN PLACE
OF IMPORTED WATER.

UPON COMPLETION, GROUNDWATER BASINS
* WILL BE COMPLETELY LOCALLY SUSTAINABLE

www.wrd.org




What is ARC?

Status Quo

21,000 AF
Imported Water

21,000 AF
Recycled Water

50,000 AF 50,000 AF
Recycled Water Recycled Water
(tertiary) (tertiary)

not secured secured

54,000 AF 54,000 AF
Stormwater Capture Stormwater Capture




What is ARC?

Status Quo

10,000 AF
Adv. Treated Recycled Water

11,000 AF
Add’l. Tertiary Recycled Water

50,000 AF 50,000 AF
Recycled Water Recycled Water
(tertiary) (tertiary)

not secured secured

21,000 AF
Imported Water

54,000 AF 54,000 AF
Stormwater Capture Stormwater Capture




What iIs the Cost of ARC?

Status Quo

per AF

50,000 AF 50,000 AF
Recycled Water Recycled Water
(tertiary) (tertiary)

not secured secured

$1,200 per AF

$375 per AF

54,000 AF 54,000 AF
Stormwater Capture Stormwater Capture




ALBERT ROBLES CENTER FOR WATER RECYCLING AND
ENVIRONMENTAL LEARNING ADVANCED WATER TREATMENT FACILITY

WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA

lenishiment

4040 Paramount Boulevard | Lakewood, California goziz WWW.W rd_org




RD

WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA

FULLY ADVANCED TREATMENT
(FAT) PROCESS

ULTRAFILTRATION

Water is filtered through a fine
membrane to remove bacteria
and other organisms.

REVERSE OSMOSIS

Water is directed through high
pressure membranes lo eliminate
salts, viruses, pesticides and
most organic compounds.

ULTRAVIOLET LIGHT
AND SODIUM HYPOCHLORITE

The combination accelerates
the breakdown of
organie compounds.

ALBERT ROBLES CENTER FOR WATER RECYCLING AND
ENVIRONMENTAL LEARNING ADVANCED WATER TREATMENT FACILITY

PROCESS FACILIT
MICROFILTRATION REVERSEIOS
QO i

——
_ s L8N i)

aramonnt Boulevard | Lakewood, California gozi2 WWW.W rd_org




WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA
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LEGEND

CONCRETEPAVING [ TUBULAR STEEL —x x
FENGE
LANDSCAPING AT BLOCK WAL —_————
HATCH
GRAVEL il =
1 FIRE HYDRANT ¥
CONCRETE g MONITORING WELL [B]
. &
ACCESSIBLE PATH
POROUS OF TRAVEL R AR
PAVEMENT
(PARKING) TRUNGATED DOMES =
RIGHT-OFWAY gyl —
CONSTRUCTION NOTES

@ CONSTRUCT 6" ROLLED CURB PER DETAIL 8. SHEET C0SD1
7 CONSTRUCT CURS OPENING PER DETALL 6. SHEET COS01.
CURB OPENING WIDTH PER PLAN.
(3 CONSTRUCT RETAMNING WALL PER DETALL 4. SHEET CO504
(2) (per sepaRATE P2RMIT)

— MAN GATE TYPE A
(SEE NOTE 4)

il
At f | K
! il

' ! [ |
' i [
VEHICLE ACCESS il
GATE (SEE NOTE 41 ||

—————
BLOCK WALL
(SEE NOTE 2)

TETRA TECH

Tt

o tatratech com

17885 Von Karman Avenue, Sue 500
1462

Ivine. CA 026146213
Tel: (B43) 808-5000 Fax- (248) 808 5010

If

STORM ORAIN JUNCTION
STRUCTURE PER SHT CO11
|

DIVERSIO
[STRUCTU

1

o o

DRIVEWAY PER SPPWC STD PLAN 110-2, TYPE C
(5) CONSTRUCT GONGRETE PAVEMENT IN DRIVE AISLE PER DETAIL 5 ON SHEET COSO1

CONSTRUCT PERMEABLE CONGRETE AND PAVERS IN
PARKING STALL PER DETAIL 1. SHEET C0501

CONSTRUCT PERMEABLE CONCRETE AND PAVERS IN
PARKING STALL PER DETAIL 2. SHEET C0501

0 CONSTRUCT PORTLAND CEMENT CONCRETE AND PAVERS IN
PARKING STALL PER DETAIL 3, SHEET COS01
e CONSTRUCT PERMEABLE CONCRETE PAVER TRANSITION
SECTION PER DETAIL 4. SHEET C0501
STORM ORAI COS UNT, SEE ST COF12 AND DTL 7 ON SHT 0502
11) CONSTRUCT BIORETENTION BASIN PER DETAIL 6. SHEET C0802
@ CONSTRUCT LANDSCAPE AND INTERIOR HARDSCAPE PER LANDSCAPE PLANS
() CONSTRUCT CONGRETE ACGESS RAME PER DETAIL2, SHEET Ctsaé
@ CONSTRUCT CONCRETE DRAINAGE SWALE PER DETAL 3, SHEET CO504
@ CONSTRUCT BOLLARD PER DETAIL 2. SHEET C0505
@ CONSTRUCT FENCE PER DETAILL 1, SHEET C0508
(77 consTaucr s TRANSION R0 & cuRa To - Cure
(12) CONSTRUCT SWIGING GATE PER DTL 1 N SHT Casor
ACCESSIBLE PARKING STAIPING AND SIGNAG PER DETAL o, SHEET C3203

STANDARD PARKAG STALL STRIPING PER DETAL 3, SHEET Co503

(G) 10 PARSMG Mk € TRIPRICE WK LAAS CMAOUAS AT 42: A7 7 Y CeiTeias
12Y) provioe 1

G 2 I
HIGH WHITE PAINTED LETTERS PER DETAIL 2. SHEET C0503
(22) TRAFFIC STOP STRIPING AND SIGNING PER DETAILS 4 & 5. SHEET COS03

(29 REMOVE EXISTING DRIVEWAY, CONSTRUGT GURE, GUTTER AND SIDSWALK T0 MATCH EXISTING

24) CONSTRUCT BIORETENTION BASIN BOTTOM PER DETAILL 8, SHEET C0502.
() sTaLL WL STOP PR DETAL 8 SHEET 0502

(28 9" THICK BY 10" WIDE CMB
(27) CONSTRUCT ACCESS ROAD PIPE GULVERT PER DETAIL 1. SHEET C0%04

CONSTRUCT CONCRETE SPILLWAY IN BIORETENTION AREA PER DETAIL 5 CASE D. SHEET O

32) CONSTRUCT PARKWAY DRAIN OVERFLOW IN BIORETENTION AREA
PER DETAIL 5 CASE B, SHEET G504

CONSTRUCT 6" CURS FER SPPWC STD. PLAN 120-2 A1-8 (160)

(31) CONSTRUCT GATE PER DTL 30N SHT COS0T.

P P —

TRUNCATED DOMES (COLOR: YELLOW, MATERIAL: COMPOSITE
TILE) PER DTL 7 ON SHT C0518

& 1. CHEMICAL STORAGE FACILITY AREA AND ASSOCIATED AREAS
RE COVERED BY 4 CANCEY.

2. SEE DETAILS 1,2 AND 3 ON SHT C0508 FOR FENGE AND WALL
SECTIONS AND DETALS
3 SEE SHT C0103 & CD1D4 FOR PRECISE GRADING AND SITE
FEATURE DESIGN DETALS.
- 4. SEE SHT CO507 FOR MAN AND VEHICLE ACCESS GATES
& SEE SHTS CO103 AND C0104 FOR PRECISE GRADING PLANS.

=

REPLEMISHMENT DISTRICT

WATER
OF SOUTHERN CALIFORNIA

QM%M Vet

APPROVED FOR CONSTRUCTION

| SCALE: T =30
& SEE SHT CO118 AND CO117 FOR SIGHAGE AND STRIPING PLANS
| 8| WATER REPLENISHMENT DISTRICT OF SOUTHERN CALIFORNIA
GRIP - ADVANCED WATER TREATMENT FACILITY
4320 SAN GABRIEL RIVER PARKWAY, PICO RIVERA, CA 90660
5 | 22510 | FENCE. WALL, AND GATE REVS cH
4| 411118 | STREET IMPROVEMENT oH
3 |wnen7| FRe PLaN cHECK KAB SITE PLAN
2| w117 [ JAS BUILDING COMMENTS KAB
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RD ALBERT ROBLES CENTER FOR WATER RECYCLING AND
ENVIRONMENTAL LEARNING ADVANCED WATER TREATMENT FACILITY

WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA

INTERACTIVE
LEARNING
CENTER
EXHIBITS

DEMONSTRATION
GARDEN

LARGE AND
SMALL MEETING
SPACES

LEED’S
CERTIFIED

www.wrd.org



Educational Exhibits: Demonstration Gardens

Plants from San Gabriel River Watershed
California Native Plants

Global drought-tolerant Plants

Butterfly Garden

Shadow Garden

Bioswale Plantings




Educational Exhibits: Learning Center




Educational Exhibits: Learning Center




Educational Exhibits: Process Treatment Building

SEs( 4

Hands-on Exhibits on Balconies
Overlooking Treatment System

p—
e | N

LT

Viewing / Informational
Exhibits in Laboratory
& Testing Room

Final Product Water
Tasting “Experience”




Engaging Local Residents

ZWRD

WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA

COMING IN 2018 ZWRD

WATER REPLENISHMENT .wsmacr
OF SOUTHERN CALIFORN

NOTIFICACION DE
CONSTRUCCION

1-888-WRD-5-WRD

COMING IN 2018

PLEASE JOIN US
FOR A COMMUNITY
UPDATE MEETING

Come learn about the fitare benefits of
the GRIP Advanced Water Treatment
Facility in Pleo Rivera

no»a ww.wrd.org

B3¢

ZWRD -

WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA

MEET YOUR NEIGHBOR!

iConozca a su Nuevo Vecino!

Please stop by the future site of the Groundwater

FOR MORE Reliability Improvement Praject (GRIP) on Saturday,
April 2, 2016, to meet and chat with the Water
INFOR MATION’ Replenishment District of Southern California (WRD).

PLE E CALL This i h. t 1 the WRD stafl
is is your chance to meet the stafl as we answer
1-888-WRD-5-WRD your questions about the construction of the GRIP
Advanced Water Treatment Facility.
",I"..lfhn'{n}_ll'{ zamiento de el
(GRIP) el Sibado,
o de
i (WRD).

P(rr'ﬂrt'ﬂr pasen a conocer €

Para mas
informacion, por
Javor de llamar al : )
EEBBB-WRD-5-WRD  Conicssareinos sus pregunios sobr
Advanced Water Treatment Facility.

Re‘urm\ umnmt.udsr Agua del Sur de ( ‘aliforni

ersonal de (WRD).
onstrucetin de el GRIP

DONDE

SATURDAY FUTURE GRIP SITE
APRIL 2, 2016 4320 SAN GABRIEL RIVER PARKWAY
9:00 AMTO 12:00 PM PICO RIVERA, CA 90660

THE LA COUNTY FIRE DEPARTMENT WILL BE CONDUCTING
FIREFIGHTER TRAINING ONSITE FROM 03/28/16 TO 04/10/16
Departamento de Incendios del Condado de Los Angeles conducird
entrenamiento de Bomberos entre 3/28/16 a 4/10/16.

BOARD OF DIHEC'I'O RS

Robert [ 2 Jobn Albart
Kal.hurmm : L Bl O 5. Allen Eddumn Robles et




Engaging Elected Officials & The Media

YOU’RE
INVITED

Wednesday,
August 16, 2017

WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA

BOARD OF DIRECTORS

.~ ‘Willard M . Fobert John
"'? urray, Je, Katharman DS Alln

RSVP by W
August 9,

Lunch Will Be Provided

Albert
Hoblos

Frobiy Whilsker

VRD

WATER REPLENISHMENT DISTRICT
OF SOUTHERN CALIFORNIA

YOU ARE CORDIALLY INVITED TO THE




WIN - Before & After

Imported -
Water Recycled \ |
Water [ Stormwater
. | 35% Recycled
'. Water
Stormwater / 65%
31%




Results of WRD Basin Management
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GROUNDWATER:
planning for our water future

i
sinal R:_p:_‘_____




Benefits of Groundwater: Cost

Cost Comparison of Water Projects

Groundwater Recharge

Replenishing groundwater by putting
water back Into the ground (Cost
based on 25th to 75th percentiles of
studied projects, 2014 USD)

COST PER ACRE-FOOT

Source: Water in the West

Reservoir Expansion

Ralsing dams 1o expand reservolrs,
Increasing thelr capacity 1o store
water

COST PER ACRE-FOOT

@ $2,700
$2,0 :
®51,700
Source Bure Re

Seawater Desalination

Removing salt from sea — or brackish
— water 10 create a new supply

COST PER ACRE-FOOT

P A Over $3,000
#1900
Source: F =



Benefits of Groundwater:. Greater Capacity

Groundwater Basin Capacity

1.3 billion

fo

850 million
acre-feet

Total storage
capaclty In
Callfornla's 515
groundwater
basins

Reservoir Capacity

CUMULATIVE CAPACITY

Mew Melones Dam (1979) ®

Don Pedro (1971) @
Oroville Dam (1968) ®

MNew Exchegquer and San Luls (1967) L]
20 milllen . . . ~ Trinity Dam (1962) ®
10 milllon Shasta Dam (1945) ®
Lake Almanor (1927) ®

50 million
acre-feet
-

otal cumulathve
storage capaclty
of Califernia’s
majer reservolres




Groundwater Storage Calculations

Available storage was \
calculated using WRD’s AR N AN/ N _
GIS and MODFLOW AN - WA | T
groundwater model ity o AN = =0

WRD Hydrological Model Layer 2

Gage & Gardena Aquifers
Confined, Unconfined and
Mixed Area Storage
Storage Central Basin:
196,871 af
! S:gr:&a:}lest Basin:
‘ , i i 1
Results ~ Ale e \\ Loyer? Tot Storage:
’ 312,361 af
290,000 AF - 620,169 AF s b
y y 0.5-1
o -0
(water levels within 50 -100 feet I 0-25
of land surface) I 5 - 50
| By

- No Storage Available or
No GWE Data



Groundwater Storage

450,000 acre-feet of “Available Dewatered Space” in the basins
« 330,000 acre-feet in the Central Basin
120,000 acre-feet in the West Coast Basin

Spreading
Grounds

Storage Space
Available




Using Groundwater Storage: WIN 4 AL

-

Expanding Recycled
Water Production &
Usage

Collaboration with:
Wastewater Entities

Water Agencies/Districts
Groundwater Pumpers
Regulators
Legislators
Environmental Community

The Public

Increased
Reliance on

Sustainable
Groundwater

Increasing Regional &
Local Stormwater
Capture
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WATER INDEPENDENCE NO

For more information:

https://www.youtube.com/user/waterreplenishment

o o @WRDsocal

@ 4040 Paramount Blvd. www.WRD.org
Lakewood, CA 90712



