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'Sustainable Water Seurces

vation and drought preparedness is pareof
blution
donitoring the availability, quality and short/long
"term changes of the water supply provides
= -4‘oundat|on for sustainable management
_:'—:737 ~ — Water supply master planning
— CIP prioritization
— Alternative supplies and contingency plans
— Asset management, policies, processes
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Monitoring of Water Resources Ciritical to__

King long term Water Management Decision:

ny cases very little data is available

ught related impacts such as decreased runoff and
asmg groundwater demand has resulted in shortages

mate change has also focused purveyors to evaluate

Impacts on water supy
— Earlier runoff
== — Stronger drought sequences
[nvestigating and monitoring water quantity and quality has
received attention
Pressure to identify new water sources to support growth has
risen
Information therefore is important for sustainability of water
resources
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“Water Rights Limitations

ce We : ully appropriated in SW
otable Groundwater Supplies are declining
0st per acre-foot of water is rising
lunicipalities/Tribes are looking to alternativeusces

= ' — Importation of water becoming common solution

1— Recharging groundwater improves long term needfjdmg
enhancement of recharge

Re-Use of reclaimed water frees up potable supplies

Treatment of contaminated groundwater for potabkegetting
attention

Desalinization
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~ Regulatery Framework

———

Ny States have programs in place
sured Water Supplies, Reuse options availak
* Ur derground Water Storage perr

—_——
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f:F%echarge credits - gallon for gallon
“« Water Quality Impacts addressed
e Monitoring Is basis for permit conditions
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Ise studies — Adaptive Measures

cl arge _—
¢ Spreading basins, ASR, Vadose zone wells
~ * Reclaimed water
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=« Surface water
= . freate(watel
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j = “Enhancement of Recharge
-~ Importation of Surface water
| Desalinization-Brackish Water Supplies

Well-field upgrades and modification




Nevada Site uses Multiple Recharge
Scenarios

—
- .

Surface Infiltration
Spreading Excavated Basin Trench Injection
or Well Well

Confining Unit

Soutce: Moddied from USEPA, 2004
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Use of Wells/Spreading Basins to Augme
sfoundwater Supply during Peak Season
Demand

2—INCH SOUNDING TUBE

—— 3~INCH CGRAVEL FEED TUBE
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jon Wells and Monitoring Wells




. Orange County, CA. Suceess Stor
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Seawarer

Intrusion Groundwater
Barrier soerer it Basin
Proposed Site of & Boundary

Advanced Water
Treatment Plant

Pacific Ocean

L 4



.
eading B_asins and Ireatment-

$486 million
shment program

#Treated water piped
—Trecharge basins will help
——supply water to over 2
~ million residents




- Ari nJ*Crty Non Treatment Stratgie
forArsenic

oria Assessing Non-Treatment Strategies

yerational and Well Evaluation
- - Operatlonal pumping strateg
— Modifications of Well Designs — isolate high arsenic zones
Blendlng Evaluation

= Blend water from low arsenic sources to reduce
concentrations in high concentration well water
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City of Peoria Confirmed Arsenic Wells
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Downhole Testing Results

Lateral Resistivities (Ohm-m)

Depth Specific
Sampling Intervals

705
750

865

1185

H HA |

FLO-PAC Spinner Relative Permeability

of Calculated Production Intervals

GPM/FT
3

[1.2 GPM/FT from 689 to 767 Feet|
| |
GPM/FT from 767 to 826 Feet]

0.8 GPM/FT from 860 to 925 Feet ]

4.5 GPM/FT from
988 to 1004 Feet

o1 GPMIFT rmm 1004 to 1 116 Feet |

0 7 GPMf‘FT from 1]]6 to 1195 Feel |

1.4 GFM.FFT fmm 1195 I.o 1231 Feet

HI

[2.0 GPMJFT from 1320 to 1353 Feet |

[0.1 GPM/FT from

1353 to 1550 Feet|

4.3 GPM/FT from

1550 to 1570 Feet
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Well Zonal Sampling-

D N E N " Ye Collect sample
. = & Discharge to

A . storm drain
o)Set and inflate packers at :

target depth

o'Purge target zone at a low  Totaiwen =

Depth of ft

= rate >20gpm 1,580

j—
=g

= Measure field parameters, s AN
pH, EC, turbidity, temp M| e
Collect groundwater 2NN
samples analyzing for As,

TDS, F, nitrate, sulfate 865 — 905’
965 — 1005’

1185 - 1225’
1305 - 1345’
1530 - 1570’
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: Zorial Sampling Results

Arsenic (Mg/L)
15

MCL 10 pg/L
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Reuse Goal — Reuse 100% of
Reclaimed Water

———

R Facility: 140 acres
Effluent
)'Sqg. mile Planning Area in Early Stage of BuildtO

= H;—, =ffluent Distribution Piping System Limits Ret
= 2.8 mgd - Initially Recharge:

—

= — 1.8 mgd-to Basins (10-acres)
— 1.0 mgd-to Vadose Zone Wells

e Ultimate Goal - Reuse all 31 mgd




ffluent Reuse Options
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ffluent Reuse Options

iption cated Effluent Usage
S — Overall Site Usage 25 gallons/square foat/yea
i 37 gallons/square foot/year
ees — Low Water Usage 1,500 gallons/tree/year
Shrubs— Low Water Usag 630 gallons/shrubl/ye
s ~-£__)ther Low Water Usage - 10 gallons/square foot/yr.
j:f'_ ~ landscaping
= Residential Construction Water 10,000 gallons/7,500
square foot lot
Commercial Construction Water 100,000 gallons/acre

Dust Control 125,000 gallons/day




endale — Recharge of Reclaimed
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SITE PLAN
GLENDALE ARF

Mirage Road

o« MW-2 MW-6e

Glendale
Landfill
e MW-1

*

——Recharge Basins

Direction of
Groundwater
Movement

Water




- Model Predictions

pawater flow model using observed water leathd
first 4 years of recharge operations

=Determine the max recharge rates to optimize éadharge capacity

= =Minimize impacts to surrounding facilities

Glendale ARF Model Calibration

e Projected Rise

—&— Observed Rise

May-00 Jul-00 Sep-00 Nov-00 Jan-01 Mar-01 May-01 Jul-01
Date



Start of recharge operations
(06/08/00)

ARF MONITOR
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Paso Water Utllities Brackish
Treatment

ic and high TDS
lwater required
nent in some wells
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Hhead treatment using

Jeverse osmosis has been
successful in providing
potable water to its
customers
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tral Arizona SalinityStudy

UIRVAWY UR'AAT

a potential source of
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= "Tribal Perspective

MOUNTAIN
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CIiméte Change | mpacts
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Native life-ways

g sheep

iNg corn

= Plants needed for ceremor
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« Loss of Native plants
— Medicines
— Healthy rangeland
— Increase in Insects

— Lodgepole pine, Cottonwoods




> ;___.-‘5"' quality and
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= uquantlty

Respiratory and other ¥ $51 440\
health effectsof sand 7 " H&EL-
and dust




Navajo Country
Kayenta AZ

» Sept 2004
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Tribal Monitoring Data

Extremes are what we feel
sUnderstanding variability will help us understand impacts

*Tribal lands need their own data — our local climates are
Important and have been impacted by land use and climate chan

Land use and climate change effects are linked




G-%BAL WARMING/CLIMATE
CHANGE .. «ov
Hualapai Tribe

y OR'Afelle =vallall \V

ced Precipitation/Increasing Temperatures
Cts to water rights
S Water available for tribal water rights
icreased costs of operati

= ';_,; c eased costs of water lines, storage tanks, new wells
3 'Iir:tcreased costs of water haullng

—
"
—
i

II. Mitigation Actions being undertaken by the Hualapai Tribe

Construction of water catchment
Removal of non-native tamaris
Development of fish-rearing facility
Installation of new wells and pipelines
Watershed Management Planning
Erosion




I\/Iitigaﬁ'(')h Actions being undertaken by the
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ADAPTIVE MEASURES AND
MANAGMENT
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ew well and pipeline
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Mud Tank well




WATER IS LIFE

We have made water an insignificant part of our
life. Unless we get back to respecting the water
as a giver of life the water problems will
continue.

Vincent Randall, Yavapai-Apache

Red Mesa, NN




