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* Minnesota to Arizona in 1994
* ASU, B.S. Geology 2000
* NAU, M.S. Geology 2006

AbOUt me * Groundwater consulting 2000-
2013

* Water Resource Manager, COF,
2013-current

Battle Lake, MIN
Credit: Orion Magazine, Renee Gallant, June 2013 Credit: Erin Young
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Water Supply
History — Surface
Water

e OIld Town Spring, O’Neill
Spring (Kachina Village)
1850’s

* Inner Basin Springs
~1890

* Lower Lake Mary
Reservoir ~1905

* Upper Lake Mary
Reservoir 1941



Water Supply
History —
Groundwater &
Reclaimed Water

Woody Mountain
Wellfield 1954

Lake Mary Wellfield 1962

Reclaimed Water to
Continental Country Club
1966

Inner Basin Wellfield
1968

Reclaimed Water System
1993

Inner City Well 1997

NAME

DATE OF

COMPLETIO
Woody Mtn Well #1 Dec-54
Woody Mtn Well #2 Jul-56
Woody Mtn Well #3 Oct-57
Woody Min Well #4 Nov-57
Lake Mary Well #1 Oct-62
Woody Mtn Well #5 Jun-63
Lake Mary Well #2 Dec-64
Lake Mary Well #3 Sep-65
Woody Mtn Well #6 Mar-68
Inner Basin Well #9 Aug-68
Inner Basin Well #14 Aug-70
Inner Basin Well #11 Aug-71
Lake Mary Well #4 Jan-72
Lake Mary Well #5 Dec-75
Woody Mtn Well #7 Apr-78
Lake Mary Well #7 Dec-78
Lake Mary WTP #8 Mar-82
Woody Mtn Well #9 Nov-85
Lake Mary Well #9 Sep-91
Woody Mtn Well #10 Mar-96
Foxglenn Well (EPDS 4) Jan-97
Continental Well-2 (EPDS 5) Feb-97
Woody Mtn Well #11 Jun-98
Interchange Well (EPDS 6) Nov-02
Shop Well (EPDS 7) Dec-02
Rio Well (EPDS 8) Nov-03
[ Ft. Tuthill Well (EPDS 9) Jan-08
Sinagua Well (EPDS 4) May-08

Stonehouse Well

Apr-09
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Water Supply
Management History

* Population-based water demand Population
forecasting estimate 14,700
: : 2000 (actual
e Reactionary to supply issues
Y PPY 53,000)
* Conservation scenarios common
in records
e Conservation first in city
code 1989
* Arizona Water Commission /v
“Adequate Water Supply” in 1973
\ ed t 95 gallons per
* Never required to prove capita estimated
Physical Availability g 1947
use . ,
Engineer’s

Report



1988: Conservation Ordinance
“resource status”

1990: Rate Structure & Tiers for
Residential

1991: Low Flow Toilet Rebate
Program (6,000 to date)

1993: Rate Increase

2003: Expand Residential Rate
Tiers; Establish Water
Conservation Program

2005: New Rebate Programs

2009 & 2010 Conservation
Program Cut

2011 Adopted 1.28 gallon per
flush toilets in City Code




1988 Resource Status Ordinance

=1
L

> ﬂ, Water Awareness

= *  “Encouraged to conserve”

Water Restrictions
* Odd/even irrigation days
*  Water golf courses before

LEVEL
N

E noon and after 7pm
£ 2
§< S 3 Water Emergency
E g * Irrigation time restrictions
s * No watering golf courses
J . .
o~ Water Crisis
L H * No water for irrigation

Violations = misdemeanor



2002 Timeline

Drilling 2 Level | 20 days 62 days Level 156 days
New Wells Declared Level Il (3 days) | Il (2 weeks) Level 11l
Declared Declared Lifted

\\ =3

Safe Production Capability

Million Gallons Consumption



=l
S g Water Awareness
()
=l *  “Encouraged to conserve”
B J . .
g ) Water Restrictions
ﬂ * Odd/even irrigation days
*  Water golf courses before
E noon and after 7pm
£ 2
§< S 53 Water Emergency
E g * Irrigation time restrictions
s * No watering golf courses
J . .
o~ Water Crisis
. * No water forirrigation

Violations = misdemeanor

1988 Resource Status Ordinance
Revised Strategies May 2003

MAN DAATO RY

~ 1 Water Awareness
| * 0Odd/even watering days & times (before
9am & after 5pm)
* Golf courses may not irrigate w/ potable
water
*  Prohibits wasting water
* S25 fine, compounded per violation

2 Water Emergency
* Water Demand > Safe Capacity 5 days
* Drought Rate Structure
* S50 fine, compounded per violation

LEVEL

-
~ 3 Water Crisis
w * Water demand exceeds total production
capability &/or threat to fire protection
* No outdoor watering
e 5100 fine; compounded per violation



Lessons Learned & Action

* Council listened to staff & community

* Formal Work Sessions to discuss revisions to water
conservation strategies

* Incentivized connecting to reclaimed water for
residential irrigation

* Funded Water Conservation Program

* Bonds passed in 2004 — supply redundancy and
future growth
e S8 million for wells

e 515 million for water rights
* Purchased Red Gap Ranch
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MAN DAATO RY

~ 1 Water Awareness
| * 0Odd/even watering days & times (before
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(w/ Unbilled Water)

Total Gallons Per Capita Per Day

Impact to Peak Day Demand
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Conservation Program Today

e 2 full-time and 3 part-time staff

* Toilet rebates for <1.28 (0.8) gpf

 Turf replacement rebates

* Education & Outreach

« Mayor’s Challenge for Water Conservation
 Arizona’s Water Awareness Month

« Water Conservation Strategic Plan (2021)



Water Resources Planning Then & Now

Then... Now...Water Resources Manager Hired in 2007

Population-based water demand * Purchased Red Gap Ranch

forecasting * Land-use based forecasting

Reactionary to supply issues e Council Direction to pursue Designation of Adequate Water Supply for

Conservation scenarios common in the City (2013)
records * Proved Physical Availability of Supplies
) ggggervatmn first in city code * Towards Safe Yield & Sustainability
_ o * Self-regulate pumping of groundwater based on projected
Arizona Water Commission impacts of pumping
Adequate Water Supply” in 1373 » Defining Conservation for Flagstaff (how low can/should we go
* Never required to prove with water use?)

Physical Availability * Best Use of Uncommitted Reclaimed Water

Value of Water in the Community e Value of water — Return on Investment
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Map 15:
GROWTH FROM 2000 . 2012

Buiki inys willin mew Growlh Areas

Growth Areas 2000-2012

f“_’-r Naighberhaads

City of Flagstatf

Total Acres added fom 2000- 2612
# Parcels Acres

Resklental G633 2929
Commercial 17 424
Indusinal 20F 223
Insttimonal il §
General 201 233 |
i,
NORTH
1] 1 z ) £ &
T |
Mes

FLAGSTAFF REGIONAL PLAN
VISION 2030: PLACE MATTERS




City of Flagstaff 100-Year Designation of Adequate Water Supply

25000
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Acre-feet
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20112

(as accepted by Arizona Department of Water Resources,
supplies are in acre-feet annually [AFA])

15000 -

N

Even wit,,

~25 years, “la of¢ us 1. e idl

water supply
Population ~106,000

2016

Population ~106,00

\

Local

Groundwater
9 913 AFA

2021 2026 2031 2036 2041 2046

3\

Regional Plan, 60 to 100 year
projected growth in region

~150,000
e New Water Supply

~8,150 AFA Red Gap Ranch and/or
Local Potable Reuse

| Recovered Reclaimed ~1,150 AFA

R%HEWalhle Furtic_:n of |
Lacal Groundwater | Estimated Natural Recharge ~3,000 AFA

2051

2,212 AFA Direct Delivered Reclaimed (irrigation Use)

3,585 AFA Surface Water (Upper Lake Mary)

2056 2061 2066



Flagstaft’s Future Water Needs & Next Steps

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

* Designation of Adequate Water Supply (2013)

* Future Alternatives & Best Practices:

* Red Gap Ranch purchased as a water ranch in 2005 (71% voter approval)
* Additional Water Conservation measures (2021)

* Reclaimed Water Master Plan (2020-2021)

* Water Loss Control Program (Non-Revenue Water) (2021)

* Define Return on Investment Per Gallon

* Water Resources Master Plan (2021-2022)

19



Towards Safe Yield & Sustainability






Reclaimed Water Master Plan

Water Reuse in Flagstaff

* 1966 Reuse at Fairfield
County Club

* 1993 New Class A+ Water
Reclamation Plant &
System Expansion

e 26 Miles of Reclaimed
Water Main

* ~70 customers

22



Present: Working -

‘'owards 100% Utilization of

Jncommitted Rec

Seasonal variation: very little water available in May and

June to an excess of 150 million gallons a month
cooler months

aimed Water

Discharge to Rio de Flag Wash, Acre-feet per Year
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B Reclaimed Water from Rio WRP Reclaimed Water from Wildcat WRP

Annually, from 3,500 to 4,500 acre-feet of water is
available each year for recycling back into the
community

in the

Pipeline & conveyance needs in CIP = S3 million
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s Potable Reuse a viable alternative

ﬁ

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 ($445,000 to date)

24



Path to Potable Reuse

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

20/21 Reclaimed Water Master Plan & Community Stakeholder Committee

on Reclaimed Water

2022 Water Resources Master Plan

Expand wastewater treatment process to align with Potable Reuse

25



Reuse Outreach



Reclaimed Water Master Plan & Community
Stakeholder Committee on Reclaimed Water

Build an educated and informed group that understand the issues and carry the message

e Commitment from
Stakeholders ~4 hours a
month for 6 months

e Stakeholder Committee
Selection — looking for
applications to narrow to ~10
individuals

Engineering Consultants

Field Experts

Large Customers

Public

Sustainability
Commission

e Water Commission

27



Conclusions

* Population-Based Planning may be
Shortsighted: ADWR Offers a Planning
Framework Useful to Rural Cities

* Incorporates some, but not all, options for
reclaimed water

* Does not look to conservation as a supply

* Itis up to a Rural Community to self-
regulate!

» Water Supplies are Expensive and
Impactful

* Conservation is often cheapest supply
 Community engagement is critical

* Water Loss Control Program demonstrates
Utility’s commitment



