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Flagstaff’s Future Water Needs

 Flagstaff’s Future Demand
e Still about 20 years from needing the next water supply

* Designation of Adequate Water Supply (2013)

* Future alternatives:
* Red Gap Ranch purchased as a water ranch in 2005 (71% voter approval)

e Additional Water Conservation measures
* Other?
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Water Conservation Strategic Plan Water Resources Planning Scenario

Supplies are in Acre-feet Per Year

Direct Delivered Reclaimed mmmmm Upper Lake Mary mmm Groundwater mmmmm Additional Water Supply Population

Projected Demand Curve: 2.2% Growth Rate (annual
average over last decade 2000-2010)

Water Demand in Acre-Feet

25,000
Assume 104 Total_ Gallons Per Capita Water Use Regional Plan, 60 to 100year 180000
(5-year average; includes Non-Revenue Water) . . . .
projected growth in region
~150,000 160,000
20,000
Population ~106,000 140,000
Additional
Water
B—— Additional Water Supply ~5,300 AF/YR 120,00
15,000 N c:)pdvb
eeded by _ 100,000
2034
A 80,000
10,000
60,000
C Aquifer Groundwater 9,913 AF/YR
40,000
=000 20,000
Surface Water (Upper Lake Mary) 2,240 AF/YR
o]
0

YEAR 2017 2027 2037 2047 2057 2067 2077 2087 2097 2107

Population

City’s
Adequate
Water Supply
Designation
demonstrates
need for an
additional
water supply
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Recycled Wastewater
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at Your Tap? It Could Be Soon
In Arizona

Arizona has been reusing treated sewage for more _
i Related Articles
than 90 years. Now a new set of rules will allow
highly treated wastewater to be plumbed directly into
homes and businesses, explains hydrogeologist

Chuck Graf.

biio) #| Toilet to Tap: A Potential
Iu o | Quality Water Soul

[,

¥ How Craft Brewers Are
: Embracing New Water
ST Technologies

Matt Weiser ¥ March 7, 2018

Approx. 5 minutes

FLAGSTAFF

WATER
SERVICES

WATER RESOURCES
& CONSERVATION

k.doox Recycled Wastewater at

Signin

“We know of no utilities
out there that are waiting
at the door to come in.
The big thing, though, is
by having this rule in
place now, that utilities
and communities can
think about maybe this is
something we could do in
the future and start
evaluating this.” - Graf

2018 ADEQ Lifts Prohibition to Direct Potable Reuse
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|s Potable Reuse a viable alternative
for Flagstaff?

* The pieces are starting to fall into place

e City Council & some community members have asked staff for
“cheaper” alternatives to Red Gap Ranch

* Expressed desire to remove unregulated Compounds of Emerging
Concern from reclaimed water

» Water Services has requested funding from City Council to conduct
several critical studies regarding viability of potable reuse
(~S445,000 to date)
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Path to Potable Reuse

e 2017 Carollo Potable Reuse Alternatives Study (outside the fence)
* 2018 Brown and Caldwell Potable Reuse Feasibility Study
(inside the fence)
2019 Preliminary Aquifer Recharge testing — intentional DPR
* 2019/20 upcoming Water Resources Master Plan
¢ 2018/19/20 Public Outreach and surveys

FLAGSTAFF

WATI (¥ EREUSE

‘ * Expand wastewater treatment process to align with Potable Reuse
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Director’s Goal

» 2020/21 Bring Water Supply Alternatives to City Council & Community

Each alternative conducted to a Class 4 engineering analysis (Capital / O&M)
and quantify total Volume (AF/year) and Cost (S/AF)

Indirect Potable Reuse options with Advanced Treatment
Direct Potable Reuse options with Advanced Treatment
Red Gap Ranch groundwater importation

Additional Water Conservation measures

Funding alternatives through a separate Water/Reclaimed Water Rate Analysis

FLAGSTAFF
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Steps towards Potable Reuse...2017 “outside the

fence” study
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Acre-Feet Produced
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Definition of Potable Reuse

Indirect Potable Reuse by Indirect Potable Reuse by
Surface Water Augmentation Groundwater Recharge

- Advanced water
(—}Ei:gb\treatment facility A+ Reclaimed

@ s >
l\rI P @ i “&)

/ ®®§;mr / 9 &\9

~ treatment facility

@,

-
asiewatle
tmer

"I\ [
“‘,l‘ ) treatment i‘aCi i.._o
Community

¢ 4. . N
\ 4 SN
; / " Drinking water
@ treatment facility

Surface water or groundwater supply

Source for base graphic: AWWA Potable Reuse 101



Definition of Potable Reuse

Direct Potable Reuse

Engineered
storage
buffer

Advanced water treatment
‘) facility

Drinking water treatment facility

Surface water or groundwater supply
Source: AWWA Potable Reuse 101




Steps towards Potable Reuse...2017 “outside the

fence” study

Surface Water
Augmentation

= Water
Augmentation Conservation
Projects

Recharge

City of Flagstaff

Water Supplies Development

TECHNICAL MEMORANDUM -
WATER SUPPLY ALTERNATIVES
COSTS

FINAL | October 2017

Growth Brings Additional Reclaimed Water
Supplies

18,000
e Supply Provided by Each Alternative
® Phase | ® Phase |l = Build-Out
14,000
12,000
Total 10,000
Potential
Supply 8,000
(AFY)
6,000
4,000
2,000
; |
Aquifer Aquifer Lake Mary  Lake Mary DPR via Lake DPRto  Conservation Red Gap
Recharge of Recharge of Discharge of Discharge of Mary WTP  Distribution Ranch
Advanced A+ Reclaimed Advanced A+ Reclaimed
Treated Water Treated Water
Water Water
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Direct Potabl
Reuse via Lake
Mary WTP

Direct Potle
Reuse Direct
to Distribution

Legend
(A) Advanced Treatment
[WTF  water Treatment Plant

I Water Reclamation
Plant

Pipeline

Existing Reclaimed
Pipeline

Legend
wunun New Pipeline

A

Advanced Treatment

Water Reclamation
Plant

BEe

Water Treatment Plant

Existing Potable
Pipeline
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An Extensive Multi-Barrier /
Pr Is Proposed for Direct Potable Reuse

Potable Reuse Has Similar Cost to Other Options

2500
Augment
Lake Mary Other
. _ 2000 Aquifer (S)UP.ply
Effiuent BRI tions
Advanced GRE
Ox‘i/:gt?:n Biologically Active LELee: ; —p READY Rec h a rg e P
Process Filter Ullraf Itration T o
= Activated Ultraviolet —> TO 1500 .
Y 4 o Cabon  Adenced o T WESEE CIDRINK | Present Direct Potable
y 4 || %"r'::e“sos" Disinfection Sgt;rage Worth .
v ".’ \/4 = Buffer Cost
1. Disinfects 1. Further breaks i B per AF 1000
2. Breaks down o GEGS $)
CECs and other 5 Mitigates ozone 1. Inactivates
chemicals byproducts pathogens 500
\/ )

Aquifer Aquifer Lake Mary Lake Mary DPRvialake DPRto Red Gap More Wells
Recharge Recharge Discharge Discharge Mary WTP Distribution Ranch

of Advanced of A+ of Advanced of A+
Treated Reclaimed Treated Reclaimed

Water Water Water Water \—/-_\
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Steps towards Potable Reuse...2018 “inside the

fence” study

Brown we
Caldwell

Advanced

Water Reclamation
Feasibility Study

June 2018

G000

At

“Inside the Fence”
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Treatment Options

* Using Reverse Osmosis

Class A+ pH Decreaser and
Reclaimed Scale Inhibitor Chlorine

Membrane Reverse UV / Advanced
Filtration Osmosis Oxidation
RO concentrate to
Disposal

* Using Ozone-Biological Filter

Class A+
Reclaimed Ozone
Generator

Water ‘

QOzone Biologically
Contact Basin Active Filter

-

Granular Activated
Carbon (Optional)

pH Increaser Chlorine

Degassifier Final
Disinfection

-

To Water

Finished Water Distribution
System

Re-stabilization Storage

Peroxide Chlorine (for residual)

To Water
Membrane UV/Advanced Final Disinfectionand ~ Distribution
Filtration Oxidation Finished Water Storage System



Alt 1:
RO-Based Train

Rio De Flag /

B rrecetovims ez [ hases o FlacrleatEnsamant (101 Eaih S

Figure 2-2. RO-Based Treatment at Rio de Flag

I Brown~oCaldwell :

b e :” 5l

POT Free

Turbidity Conductivity uvT Chlorine
Acid Chlorine pH Chlorine
Scale Inhibitor Increaser
Class A+
Reclaimed
Water L lll
|| R ZaN AR 1)) B R
Membrane Reverse UV/AOP Final Finished
Filtration Osmosis Disinfection Water
Product Water Storage T
: o Waler
[ traty
tZ'BﬁS.,saf Stabilization Distribution
System

Wildcat Hill /

I Phose 36601 & Phaso 2 (101D

abilizatior H Hypoc

Figure 2-3. RO-Based Treatment at Wildcat Hill
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RO Brine Disposal

Primary RO - -
O O '0O'W'0

CCRO Primary Evaporation Pond Secondary Evaporation Pond Hauling & Disposal

K

P
Permeate to
AW PF

Pond sizes
For6 mgd: 15.3acres [
For 10 mgd: 25.5acres §§
For 14 mgd: 35.7 acres .




Ozone PDT
Residual Toc Turbidity T Toc

Peroxide

Class A+
Reclaimed Ozone
Generator

Alt 2: = e

Ozone Biologically Ultrafiltration UV/AOP 4 Granular
Contact Active Filter Activated Carbon

Ozone BAF-Based Train

Final Finished Water
Disinfection Storage
To Water
Distribution
System

Rio De Flag /

0t LoX E Menbran:
BAF iy Fa

[ ki Esacsant 5 i i

E Mermr
F Buriad Chicrine Cor

Figure 2-5. 03/BAF-Based Treatment at Rio de Flag Figure 2-6. 0s/BAF-Based Treatment at Wildcat Hill
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Comparison

Total Project Capital Costs
$300

$250

$200

Millions

$150

$100

S50

RO Option with Brine Disposal Ozone-BAF Option

B Phase 1 (6 mgd) ®Phase 2 (10 mgd) = Phase 3 (14 mgd)

$1,800
$1,600
$1,400
$1,200
$1,000
$800
$600
$400
$200

S0

Present Cost of Water, S/acre-foot

$1,530

$960

RO Option with Brine Disposal Ozone-BAF Option
mo6mgd m10mgd = 14 mgd



Stakeholder Interviews
Conducted by Katz and Associates May 2018

Groups Interviewed

* Az Segway and Pedal Tours/Flagstaff Sports Exchange
* City of Flagstaff Mayor

* City of Flagstaff, City Council

* City of Flagstaff Water Commission

* Coconino County District 1

* Coconino County Superior Court

« Economic Collaborative of Northern Arizona
* Friends of Flagstaff’'s Future

* Friends of the Rio de Flag

* Greater Flagstaff Chamber of Commerce

* Northern Arizona Leadership Alliance

* Northern Arizona Association of Realtors

Topics Covered

v Opinion of Adequacy of Water
Supplies

v' Awareness of planning for new
water supplies

v' Awareness of recycled water use

v Potential use of recycled water as
source for drinking water

v" Trusted sources of information
regarding water issues



Stakeholder Interviews

Awareness of recycled water use Potential use of recycled water as

Very aware of current uses source for drinking water

Questions about pharmaceuticals and

Concerned there is not enough supply endocrine disruptors

to maintain current use and potable

reuse Preference for indirect potable reuse
Concerns over water quality and due to public perceptions
effects on human health and the Cost and energy efficiency

environment Needs to be presented to public in an

easily understandable way



® O
® 264,368 likes
AZPureWaterBrew Al water is recycled!
#AZpurewaterbrew #watereuse #recycledwater
ipurewater #ohooseAZbrews #AZwater

AZPureWaterBrey
Arizona

@ 264,368 likes
AZPureWaterBrew All water is recycled!

#AZp
#purewater #chooseAZbrews #AZwater

4,368 likes

eWaterBrew All water
ewaterbrew #watereuse #recyL
bter #chooseAZbrews #AZwater

e a -
AZPureWaterBrew =)

r is recycled!
cledwater

AZPureWaterBrew
Arizona

“ Astrona
. recycle all their
water.

PWaterBrew Allwater s recyciog)
Palerbrew fwatereuse #recycledwater
#ourewater #chooseAZbrews #AZwater




Recycled Water Survey — Truck Questionnaire (n=78)

60% of survey respondents are very comfortable with
purified recycled water \

Concerns regarding Advanced Water

Purification/Potable Water Reuse

Safety: 17 None: 38
Taste: 10 Other: 9

Yuck Factor: 8

FLAGSTAFF
@ WATER
SERVICES
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& CONSERVATION

84% confidence rating in Flagstaff Water Services
Division’s ability to develop and implementa ———,
potable reuse project

How well informed would you say you are about Advanced Water

Purification/ Direct Potable Reuse?
O1 Oz a3 04 Os

Not Informed Very Informed

How comfortable are vou with

meets al

incorporated into the drinking water supply?

O1 Oz e 04 as

Not Comfortable Very Comfortable
Do you have any concerns regarding Advanced Water

Purif

Water Reusa?

Safety 0 Tasted YuckFactord None O
Other:

How do you stay up to date on issues regarding water or water

supply in the region? (Check all that apply).

O Newspaper [ Social Media O Radio O Word of Mouth
O Television O Email

Other:

No Confidence Highly Confident



Recycled Water Survey — Online (n=96)

Recycled Water Survey Results

Out of
Participants...

Are willing to
with Advanced pay additional
Treated Water \ fees towards

directly | new water
incorporated in y treatment

the potable
water supply developments

We still have work to do!
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Participants' Concerns:

*Environmental contamination
*Risks to human health
*Capital costs
*Infrastructure development
*Energy intensity
*Reduced natural filtration
_ ,*Damage to the aquifer
or riparian habitats
*Taste of drinking Ranked Priority Options:

water

1 Release Class A+ Recycled Water into natural drainages

é Inject Advanced Treated Recycled Water (potable quality)
into the ground

6 Add Class A+ Recycled Water to Upper Lake Mary

FLAGSTAFF
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SERVICES

WATER RESOURCES
& CONSERVATION

&) WATEREUSE




Water Resources Master Plan

Goals

* Ensure water supply meet demands
tied to Flagstaff Regional Plan land
uses
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Water Resources Master Plan

G O a I S Future Population Projections

* Ensure water supply meet demands =~ «w

SOURCE: Arizona Department of Administration, Office of Empl tand Populati isti
*Flagstaff and FMPO projected populations based on slowly increasing percent of County population includ




Water Resources Master Plan

G 0a I S City of Flagstaff Water Infrastructure Master Plan
e En sure water su p p|y meet d eman d S Etgrt;;;lj: Scenario D (High Density Scenario) Additional Water
tied to Flagstaff Regional Plan land
Flagstaff
u Se S :rizonn
City of Flagstaff
Water Infrastructure
Master Plan
Legend
. : ; guzq
s f 1 [
[
: e
;. B oo
FLAGSTAFF . | m:
@ WATER : it
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WATER RESOURCES e Lt

& CONSERVATION



Water Resources Master Plan

Goals ** N
* Ensure water supply meet demands ﬁ 3
tied to Flagstaff Regional Plan land o
uses

* Integrate Council Goals, City Policies
& Plans

"NOV CITY OF FLAGSTAFF
FLAGSTAFE 2018 CLIMATE ACTION & ADAPTATION PLAN
WATER
SERVICES s
WATER RESOURCES 9 WAT E REI-A].;§OE

& CONSERVATION



Water Resources Master Plan

The climate is changing.

Goals

* Ensure water supply meet demands
tied to Flagstaff Regional Plan land
uses

* Integrate Council Goals, City Policies
& Plans

FLAGSTAFF

WATER
SERVICES

WATER RESOURCES
& CONSERVATION

4 Lenger Less
Y avd hotter snowpack
SUMMErs

A0
5 )
=

TIncreased risk of

Wore severe heat-related and

drought wmosquito-borue

& conditions inesses
kA8
What is Flagstaff going to do about it?

This Climate Action and Adaptation Plan will guide the Flagstaff community in
preparing for climate risks, reducing greenhouse gas emissions, and protecting
the wellbeing of residents for decades to come.

OUR GOALS

Reduce greenhouse Make sure that our Address climate change
gas emissions neighborhoods, impfctfiqﬂmannerﬂ'at
o/ resources prioritizes those
by 80 0 and economy most impacted
by 2050, compared to are more resilient
the 2016 emissions baseline. to climate change impacts.

equity
considerations

The Climate Action and
Adaptation Plan will be
updated every
will guide the Plan

and ensure it is accessible 5

o the entire Flagstaff ye a rs

community.
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Water Resources Master Plan

Goals

* Ensure water supply meet demands
tied to Flagstaff Regional Plan land
uses

* Integrate Council Goals, City Policies
& Plans

FLAGSTAFF
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Relationship to Other City Plans
The list below presents other City plans that inform or could be informed by the Climate Action
and Adaptation Plan. Some of these documents already emphasize climate solutions described
in this plan, while others will nead to be updated to integrate climate change and climate action.
Whaere linkages are clear, this plan highli%hts “levers” in existing plans and programs and brings
them together to address a common goal.
The Rethink Waste Plan outlines initiatives toward achieving the City's
waste prevention and recycling goals.

The High Occupancy Housing Plan encourages higher-density housing
that is more compatible with existing neighborhoods.

The City is currently developing a Water Conservation Strategic Plan to
set water conservation targets and identify and prioritize actions to achieve

those targets.

The Flagstaff Regional Plan 2020 presents a comprehensive, long-term
plan for the Flagstaff community.

The Sustainability Section Strategic Plan establishes detailed strategies
for accomplishing sustainability program area goals.

The Management Plan for Legally-Designated Open Space Properties
seeks to restore watershed health, forest structure, native plant
communities, and rare habitat types, among other goals.

The Coconino County Multi-Jurisdictional Hazard Mitigation Plan
includes an assessment of drought, floed, and wildfire risks and strategies
to reduce those risks.

The Coconine County Emergency Operations Plan is a guide for disaster
response activities and includes hazards such as floods, flash floods,
severe weather, and wildfire.
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Water Resources Master Plan

s T —— azo 8,QZQOV
O a S Arizona Department of Water Resources @@Oo @

Protecting & Enhancing Arizana's Water Supplies For Cument And Future Gensrations.

ABOUT US HOWDOI? PROGRAMS ONLINE SERVICES ~ CONTACT US

* Ensure water supply meet demands
tied to Flagstaff Regional Plan land
uses

* Integrate Council Goals, City Policies
& Plans

* Maintain Designation of Adequate
Water Supply

ASSURED AND ADEQUATE WATER SUPPLY

Ovenview
Forms & Appications
Statutes 8 Rules

Maps & Resources

Public Notizing & Reparts
T THE PROGRAMS
FAQs

The Arizona Department of Water Resources (ADWR) Assured and Adequate Water Supply programs were
created to address the problem of limited groundwater supplies in Arizona. Both the Assured and Adequale Water
Supply programs evaluate the availability of a 100-vear water supply considering current and committed demand,
as well as growth projeciions

The Assured Water Supply Program operates within Arizana's five Active Management Areas (AMAS). Itis
designed to sustain the state’s economic health by preserving groundwater resources and promoting long-term
water supply planning. AMAs are those areas of the stale where significant aroundwater depletion has occurred Contact Us

historically and include portions of Maricopa, Pinal, Pima, Santa Cruz and Yavapai counties
assuredadequate @azwater gov

The Adequate Water Supply Program operates outside of the AMAs. It ensures that the water adequacy or (602) 771.8598
inadequacy is disclosed in the public report provided to potenial first purchasers and that any water supply

limitations are deseribed in promotional or advertising material. However, in a mandatory adequacy jurisdiction

adequacy of water supplies must be demonstrated prier to plat approval and issuance of a public report

FLAGSTAFF
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Water Resources Master Plan

Goals

* Ensure water supply meet demands
tied to Flagstaff Regional Plan land
uses

* Integrate Council Goals, City Policies
& Plans

* Maintain Designation of Adequate
Water Supply

* Introduce One Water concept

FLAGSTAFF
@ WATER
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One Water

EEEEEEEE
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= One Value
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Water Resources Master Plan

Goals

* Ensure water supply meet
demands tied to Flagstaff Regional e

((A+B+C)-D) / (E-R) = Economic Value per Unit of Net Water Demand

| I d A = Direct Economic Benefits or Revenues
P a n a n USGS B = Indirect Economic Benefits or Revenues
o o C = Commercial Development Benefits or Revenues
¢ Integrate COUnCIl GOa|S, Clty D = City Costs or Expenditures
e E = Water Demand
POIICIeS & Plans R = Reclaimed Water Quantity

* Maintain Designation of Adequate

Water Supply < caralla "=ue \\gYWuter
* Introduce One Water concept

City of Peoria

® ECO n O m ic Va | u e pe r- G a I | 0 n Integrated Infrastructure Master Plan Update
PRINCIPLES OF SOUND WATER MANAGEMENT —
ECONOMIC VALUE OF WATER MODEL
FLAGSTAFF February 2015
WATER
SERVICES ‘ % X 4
WATER RESOURCES J VWVATE REUSE

& CONSERVATION —ARIZONA



Water Resources Master Plan

Goals

* Ensure water supply meet demands

tied to Flagstaff Regional Plan land
uses

* Integrate Council Goals, City Policies

& Plans

* Maintain Designation of Adequate
Water Supply

* Introduce One Water concept
* Economic Value per Gallon
* Address Climate Change

FLAGSTAFF
WATER
SERVICES

WATER RESOURCES
& CONSERVATION

Flagstaff's climate vulnerability assessment looked at how key resources and sectors could
be Impacted by Identified climata risks:

Flagstaffs climate vulnerability assessment
looked at how these resources andsectors.., ..could be affectad by these cllimate

risks and their associated iImpacts.

@%

Wikdfire Hotter Temparsinres

e
smargency andaffordable  heabthiand

hausing - wildfire

COF, Climate Action Adaptation Plan, 2018
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\ e 2018 WateReuse AZ Y

| WA G Program of the Year =~ WATEREUSE

ARIZONA

QUESTIONS?

Wi HEusE

ARIZONA'S
RECYCLED
WATER

Director Brad Hill accepted the award COF Reclaimed Water Team with WRA President,
John Kmiec, at the 2018 symposium



