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Verde River Greenway

photo source: verderivergreenway.org

fgf: - Lacher Hydrological Consulting



Clarkdale, Arizona
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100% Groundwater-dependent

Groundwater mining environment

Class A+ Effluent
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Simulated Heads and Flow Paths — 1910

contour interval = 50 ft.
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Simulated Heads and Flow Paths — 2076

contour interval = 50 ft.
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Simulated Percent Change in Baseflow

=imulated Percent Change in Baseflow
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Preconception:

Pumping-related stream depletions should be
mitigated with near-stream recharge (MAR)

| Clarkdale’s

g : Sustainable
sl — s A _4 Community &
= ik ¥ A 2 B e Economic

50 P Development
Plan

-~ ~—

= . : R i A July 2013

Accepted by Town Council June 25, 2013
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But Really.....

What is the Highest and Best Use for
Clarkdale’s High-Quality Treated
Effluent?

* |s there enough to make a difference
in the Verde River?

* |s recharge compatible with ALL of the
Town’s long-term objectives?

Imagery Date: 11/6/2015
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The Quest to Understand Clarkdale’s
Effluent: Present and Future

» How much of current effluent production is actually recharging the aquifer?

»What percentage of total demand is being treated, recharged?
» Can that percentage be improved?

»What alternatives exist for using Clarkdale’s Class A+ effluent?
»What are the costs/benefits of those uses?
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Clarkdale’s Water & Wastewater System

WATER SYSTEM
Water Distribution Lines and Storage Tanks
2 Active Wells
1 Reserve Well
1 Abandoned Well
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2014 Clarkdale Demand and

Effluent Production
(Acre-feet)

506 AF

Treated
Effluent
132

Total Demand
373
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2014 Total Clarkdale Demand by Sector

JUNE (12.8 MG) DECE

4.5 MG (35%)
Consumptive
Use

R (8.3 MG)

40,726 73,391

4,446
46,434

225
250,032

284,135

| 67% Residential |
30% City Govt.

m RESIDENTIAL USE = COMM USE OTHER USE m INDUSTRIAL USE
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Clarkdale Demand - JUNE 2014 Clarkdale’s Water Budget

(million gallons)

Outdoor Use

Demand
4.5
35%

=
Consumptive m
=)
~~

Non- v
consumptive

Lost to DA Clarkdale Wastewater - E
Evaporation/ET 65% 2014

(million gallon

A

v

Septics
3.7
44%

Lost to
Evaporation/ET
and soil storage
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. e -
\Land UseMap Sewer Line Map
. S ! \
Town of Clarkdale /\ / \.\ ‘( N
| Residential Property available for development
Subdivision/Area Platted |[Number of Lots | Undeveloped acres |Zoning |Residential Units imum
available for per Acre Residential
development its ‘
1|Haskell Springs Area Mo 76|R1-L 1]/ 76]\
2{Abbey Road North No 42 |R1-L 1|f 42 ‘
Vincent/\Vinterra property north of Black
3|Hills Drive Mo A0|R1-L 1 40
4|Haskell Springs Phase 3 Yes 150 Rl 150
L West of Minerich Mo S0|R1-L S0
&|Radley Subdivision Yes 30|R1 320
F|Mescal Spur area Mo 15|R1 4 &0
&|Mountainm morth to Peaks View Mo 30|R1-L ] 30
Old Jerome Highway between Lemar &
5| Kerrie Lee Road Mo 7|R1 1 28
|0 Classic Court Mo 2.4|R1 1 10
11 |Valley View area MNo E|R1 4 32
| 2| Morth of Peaks View Mo 42 |R 4 168
13| 5ienna Canyon Subdivision 45|R1 i 450
L4 Wildhorse Acres Subdivision 4 R1 dq
15| West of Desert Shky (Rl 136
16| Along SR B9A to Clarkdale Parkway Mo 44 |R1 176
| 7| Panorama Subdivision Yes 5 g
YA Mation property west of Cement Plant -
13| Road No 45[R2 10 450 ;%, _S Jomenren
Morth of Sk 894 and west of Cement Plant T A AP
19| Road No 18|R1 4 \ 72 ' Cwn Sty
Salt River FimaMaricopa [SAFM) Indian
Community property east of Cement Plant
20| Road [two parcels) Mo L7|R2 10 ]
11[SRFM property behind O School No 18[R1 3 \ /72, . = R
. e, SamIoeee LY 1L S gy [ Jnan 3 %%

S WOTE15 0% 045 08



Potential Residential Sewer Hook-ups in Clarkdale

Likely to be Connected to Sewer
ID no. Subdivision/Area : Reside ntia| UnH
Max Resid. Units Soon L
Near-term 1429
7 Mescal Spur area 60 X -
9  |Old Jerome Highway between Lemar & Kerrie Lee Road 28 X Foreseeable 1790
10 Classic Court 10 X . r
11 |Valley View area 32 X Distant Future 1789
12 North of Peaks View 168 X
16 Along SR 89A to Clarkdale Parkway 176 X
21 [SRPM property behind CJ School 72 X Existing unsewered homes in platted subdivisions 605
22 Mongini property west side of Clarkdale Pkwy 80 X . . . . e .
23 |Rob Greene property east of Fire Station 9 x Existing unsewered homes in metes and bounds subdivisions 64
24 DeBlanc property north of Patio Park 28 X Existing unswe red homes -TOTAL 669
25 Tevis property east of Patio Park 77 X
26 East of Broadway between Main and Park 23 X
27 Rio Vista Subdivision 25 X
33 Mountain Gate 393 X
34 Crossroads 233 X
6 Radley Subdivision 320 X
13 Sienna Canyon Subdivision 450 X
18 YA Nation property west of Cement Plant RD 450 X
20 Salt River PimaMaricopa (SRPM) Indian Community property east of 570 X
1 Haskell Springs Area 76 X
2 Abbey Road North 42 X
3 Vincent/Vinterra property north of Black Hills Dr 40 X
4 Haskell Springs Phase 3 150 X
5 West of Minerich 50 X
8 Mountain north to Peaks View 30 X
14 Wildhorse Acres Subdivision 4 X
15 West of Desert Sky 136 X
17 Panorama Subdivision 5 X
19 North of SR 89A and west of Cement Plant Rd 72 X
28 West of Broadway between Elks Lodge and Cottonwood boundary 898 X X
29 Palisades Subdivision 8 X
30 Paz & Cota 190 X
Bent River Area north X
Bent River area south of El Ranch Rd X




Projected Influent Production and Potable Demand
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Currently at Bitter Creek....

Estimated Effluent Recharge (2014)
Description Value Units
Winter ETg (gowie) 0.93 ft (Nov-Feb)
Recharge Area 30 acres
2014 Annual Application Volume 132 AF over 30ac
Annual Applic. Depth 4.40 ft
Estimated Winter Application
Depth 1.47 ft (Nov-Feb)
Estimated Winter Recharge
Depth (Applic. Depth - ET, 0.53 ft (Nov-Feb)
Estimated Winter Recharge
olume (Recharge Depth * Area) AF (Nov-Feb)
Current Demand AF/yr
% Effluent Recharged
% Demand Recharged
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< USGS

science for a changing world

Prepared in cooperation with the Arizona Department of Water Resources and Yavapai County

Regional Groundwater-Flow Model of the Redwall-Muav,
Coconino, and Alluvial Basin Aquifer Systems of Northern
and Central Arizona

Scientific Investigations Report 2010-5180, v. 1.1

U.S. Department of the Interior
U.S. Geological Survey

50 100 Miles
|

T T T
100 150 Kilometers

o —-r-o
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" DelRio £/ 5
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EXPLANATION

——— ADWR groundwater basin and sub-basin

J
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S N

No-Flow bounda
ry —\\ N
Streams and springs simulated as streams "=/ NSalt River

Lakes

Streams simulated as drains

&  Springs simulated as drains

Figure 11. Boundary conditions for the Northern Arizona Regional Groundwater-Flow Model.
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Simulations to Test Impact of Direct Recharge of Effluent to the Aquifer

Simulated Pumping Scenarios
Clarkdale Municipal Wells

e CYHWRMS Projected Constant

1920 1940 1960 1980 2000 2020 2040 2060 2080
Year

-~ Lacher Hydrological Consulting



2056-2075
SIVIV]

200

Simulated Effluent Recharge

Simulated Effluent Recharge

RECHARGE
. EFFLUENT
Sewer Connection AF/yr
Simulation Period Category AF/yr

I 7 e N T I
DistantFutore | 1000 | a0 | 459 |

2 < <
% 9 %

YEAR
30% Effluent Recharge 60% Effluent Recharge

What if effluent
recharge could
be increased
to 30% or 60%
of demand
instead of
today’s 4%?
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Mescal Well
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Stream Cell 253,109,2
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Reduction of consumptive‘usieis the REAL goal
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Community Objectives:
Protect Verde River
Protect Muni Water Source
Encourage Conservation

Live Within Means
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Effluent Reuse Costs and Benefits

COSTS BENEFITS

Infrastructure modifications (eg, purple pipes, lift = Reduced consumptive use of potable water
stations, meters, recharge basins, injection wells)

APP permit modification for reuse Lower O&M on production well infrastructure
Additional treatment (dechlorination, polishing) Slower rate of aquifer depletion

for some uses
Potentially reduced recharge at Bitter Creek site Reduced impact to Verde River from pumping

wells

0 Potential revenue from lease of recharge site for
agricultural and/or industrial purposes

0 Potential revenue from lease/sale of effluent for
industrial and/or agricultural purposes

0 Alignment with Sustainable Clarkdale initiative

Lacher Hydrological Consulting



Moving Forwara

EFFLUENT MANAGEMENT APPROACH
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Refined Objectives:

d Make better use of treated effluent

1. Purple pipes to City parks
2. Economic development at Bitter Creek
3. Increased recharge efficiency

3 Explore potential to extend sewer system

MAR is NOT the top priority

o Lacher Hydrological Consulting



RECOMMENDATIONS

Starting Now:
» Pursue business relationships with wine growers.

» Contact ADEQ regarding APP modification to allow beneficial reuse.
» Plan for “purple pipes” to water city parks.

Along the path to full effluent reuse, excess effluent should be managed for maximum recharge to
the groundwater system.

U Shrink the area receiving spray irrigation at the Bitter Creek site.
O Conduct a site investigation for rapid infiltration basins at the Bitter Creek site.

As business development opportunities for effluent reuse evolve, determining the value of treated
effluent will become critical.

O Conduct a cost-benefit analysis for sewering existing unsewered and “difficult to sewer” areas.
 Develop a long-term funding strategy to support ongoing wastewater collection and reuse infrastructure.

i Lacher Hydrological Consulting
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One Conceptual Reuse Plan
I

CEC Removal

Cation
Exchange
Media

R
N .
NN N\ ipeline
@\l \
Constructed Wetlands
(gravity feed)

Polished
Effluent
Underground
Storage Tank

Irrigation Area for Economic Development

1 1
I} 1 1

Treated

S Effluent
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The Plan

» Goal:

Development within the Bitter Creek Industrial
Focus Area will provide a variety of innovative
economic expansion opportunities encouraging
partnerships focusing on sustainable industrial

development.
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Wetlands, walkmg trail,
viewing platform

ol Wme ta stmg
Permaculiure Retail Sales |.
project \‘f"-' =

connection to
Clarkdale Parkway



8-acre Industrial Park

5-acre wine
production by-products
manufacturing facility

| car only vehicle

A
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Water Polishing Project

Cation
Exchange
Media

Pipeline

Constructed Wetlands
(gravity feed)

Polished
Effluent
Underground
Storage Tank
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Irrigation Area for Economic Development

] " I I

Treated
Effluent

Pump
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