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Welcome	  
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Small	  Town	  Forum	  Goal	  

Iden7fica7on	  of	  opportuni7es	  for	  
collabora7on	  with	  small	  towns	  to	  support	  
water	  management	  through	  a	  discussion	  
of	  challenges,	  ideas	  and	  innova7ons.	  
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Overview	  of	  the	  Day	  
•  Overview	  of	  Clarkdale	  Water	  Resources	  and	  DraM	  
Recommenda7ons	  
–  To	  introduce	  lay	  of	  the	  land,	  problems	  and	  recommended	  
strategies	  for	  Clarkdale.	  

•  Lunch	  and	  Lunch	  Discussion	  –	  Input	  on	  
recommenda7ons	  and	  ques7ons	  
–  To	  examine	  recommended	  strategies	  with	  other	  towns	  
and	  water	  providers	  to	  determine	  benefits,	  obstacles	  and	  
lessons	  learned.	  	  	  

•  Tools	  and	  Funding	  Opportuni7es	  
–  To	  set	  the	  stage	  for	  a	  discussion	  of	  strengths,	  
weaknesses,	  opportuni>es	  and	  threats	  in	  small	  town	  
water	  management	  on	  day	  two.	  	  
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Overview	  of	  the	  Day	  

•  Share	  your	  Story	  
– To	  understand	  the	  water	  management	  
challenges	  and	  innova>ons	  in	  other	  Towns	  and	  
water	  systems.	  

•  Wine	  Tas7ng	  at	  Four	  Eight	  Wine	  Works	  
•  Dinner	  at	  Su	  Casa	  
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Water	  Primer	  for	  the	  	  
Town	  of	  Clarkdale	  

Kelly	  MoU	  Lacroix	  
Candice	  Rupprecht	  

Christopher	  Fullerton	  
	  

June	  26-‐27,	  2014	  
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Community	  Context	  

•  4,097	  people	  (2010	  Census)	  	  
•  Annual	  average	  growth	  2.5%	  
•  2.23	  persons	  per	  household	  

20	  -‐	  60	  
40%	  

60+	  
60%	  

Age	  of	  Residents	  

Pre	  1994	  
43%	  

1994	  -‐	  
Present	  
57%	  

Age	  of	  Homes	  

single	  
family	  
73%	  

mobile	  
19.5%	  

apt.	  5.80%	  
duplex	  
1.70%	  

Household	  Type	  
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Regional	  
Geography	  
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Regional	  
Geography	  
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Hydrologic	  
Context	  

100%	  Groundwater	  
from	  2	  wells	  
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2012	  Clarkdale	  Water	  Use	  	  
Total	  Use:	  429	  acre-‐feet	  
	  

	  294.68	  
69%	  

	  11.39	  
3%	  

	  32.17	  
7%	  

	  15.64	  
4%	  

	  74.81	  
17%	  

Residen7al	   Commercial	   Government	  

Other	   Water	  Exports	  

Single-‐
Family	  
95%	  

Mul7-‐
Family	  
1%	  

Com.	  
2%	  

Gov't	  
1%	   Other	  

1%	  

ConnecGons	  
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Water	  Use	  	  

Avg.	  Daily	  Demand	  
2012	  =	  616,333	  gal	  
2013=	  589,643	  gal	  

Res.	  GPCD	  
2012=	  67	  
2013	  =	  57	  

Total	  System	  Daily	  Capacity	  	  
is	  2.4	  mgd	  

2012	  daily	  demand	  is	  	  
25%	  of	  total	  capacity	  

	  

2012	  
Total	  water	  produc7on	  =	  690	  af	  

Total	  water	  use	  =	  	  429	  af	  
Lost	  and	  unaccounted	  for	  38%	  

Res.	  GPCD?	  
2012=	  150	  

Large	  lost	  and	  	  
unaccounted	  for	  	  

water	  
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 Groundwater	  Current	  Status	  and	  
Projec>ons	  

•  Simula7on	  1:	  All	  historic	  pumping	  and	  
recharge	  in	  the	  en7re	  model	  area	  through	  
2006	  plus	  future	  pumping	  and	  recharge	  to	  
2076.	  

•  Simula7on	  2:	  Same	  historic	  and	  future	  
pumping	  and	  recharge	  as	  simula7on	  but	  
without	  the	  pumping	  from	  current	  and	  future	  
opera7ons	  of	  Clarkdale’s	  municipal	  water	  
system.	  
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 Groundwater	  Current	  Status	  and	  
Projec>ons	  

•  As	  of	  2014,	  the	  cone	  of	  depression	  due	  to	  
Clarkdale’s	  pumping	  is	  es7mated	  to	  have	  
produced	  1	  to	  3	  m	  of	  drawdown	  under	  
adjacent	  areas	  of	  the	  Verde	  River.	  

•  By	  2076,	  the	  projected	  cone	  of	  depression	  
broadens	  to	  within	  2	  km	  of	  Oak	  Creek,	  and	  
results	  in	  2	  to	  4	  m	  of	  drawdown	  under	  the	  
Verde	  River.	  
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 Groundwater	  Current	  Status	  and	  
Projec>ons	  

c.i.=	  3.3	  ft	  (1	  m)

Simulated	  Drawdown	  Attributable	  to	  Clarkdale	  -‐ 2076

-‐3.3	  ft	  (-‐1.0	  m)

-‐640	  ft	  (-‐195	  m)
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 Groundwater	  Current	  Status	  and	  
Projec>ons	  

•  By	  2076,	  basin-‐wide	  pumping	  at	  current	  
levels	  is	  projected	  to	  diminsh	  Verde	  
baseflows	  by	  about	  18%	  compared	  to	  pre-‐
development	  condi7ons.	  
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 Groundwater	  Current	  Status	  and	  
Projec>ons	  

Simulated	  Change	  in	  Baseflow	  -‐ 1910	  to	  2006
contour	  interval	  =	  1	  cubic-‐foot	  per	  second	  (cfs)

-‐9.6	  cfs	  (-‐8%)	  [Q=108	  cfs]cfs	  	  	  	  

0
-‐7

-‐14
-‐21
-‐28
-‐35
-‐42
-‐49
-‐56
-‐63
-‐70
-‐77
-‐84

-‐21	  cfs	  (-‐18%)	  	  [Q=97	  cfs]cfs	  	  	  	  

0
-‐7

-‐14
-‐21
-‐28
-‐35
-‐42
-‐49
-‐56
-‐63
-‐70
-‐77
-‐84

Simulated	  Change	  in	  Baseflow	  -‐ 1910	  to	  2076
contour	  interval	  =	  1	  cubic-‐foot	  per	  second	  (cfs)
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 Groundwater	  Current	  Status	  and	  
Projec>ons	  

•  AMer	  2006	  streamflow	  capture	  begins	  
•  By	  2056	  baseflow	  capture	  begins	  to	  exceed	  
groundwater	  storage	  as	  a	  frac7on	  of	  water	  
pumped	  by	  Clarkdale	  wells.	  

•  By	  2076,	  Clarkdale’s	  simulated	  pumping	  is	  
capturing	  380	  af/yr	  (roughly	  0.5	  cfs)	  of	  baseflow	  
and	  330	  af/yr	  in	  aquifer	  storage	  

•  According	  to	  the	  simula7ons,	  Clarkdale’s	  exis7ng	  
well	  produc7on	  will	  not	  be	  limited	  prior	  to	  2076	  
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 Groundwater	  Current	  Status	  and	  
Projec>ons	  
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History	  of	  Water	  Management	  
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Current	  Water	  Management	  

Key	  aspects:	  
•  Town	  is	  a	  Designated	  Water	  Provider	  and	  

adopted	  Water	  Adequacy	  Requirement	  
•  Town	  has	  a	  commercial/mul7-‐family	  

landscape	  design	  ordinance	  
•  Town	  has	  aggressive	  block	  rate	  pricing	  	  
•  Base	  fee	  of	  $26.70	  for	  up	  to	  1,000	  gal.	  and	  

increasing	  block	  rates	  every	  5,000	  gal	  
•  Town	  receives	  water	  use	  data	  2x	  per	  month	  
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Water	  Resource	  Management	  
Program	  (WRMP)	  

•  Two	  year	  project	  
•  Funded	  by	  the	  Walton	  Family	  Founda7on	  

and	  by	  Water	  Conserva7on	  Funds	  
•  Exper7se	  from	  the	  University	  of	  Arizona,	  

Water	  Resources	  Research	  Center	  and	  
Lacher	  Hydrological	  Consul7ng	  
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Project	  Timeline	  

Establish	  Baseline	  
• Program	  goals	  
• Water	  101	  public	  
mee7ng	  

• Problems	  and	  
Solu7ons	  

• Hydrologic	  modeling	  

Build	  
Recommenda7ons	  
• Form	  Advisory	  Board	  
• Extensive	  review	  of	  
mgt.	  op7ons	  

• Public	  Open	  House	  
• Expert	  Workshop	  	  

Finalize	  
Recommenda7ons	  	  
• Small	  Town	  Forum	  
• Modeling	  to	  examine	  
op7ons	  on	  the	  table	  

• Final	  Document	  

Jan.	  2013	   Sept.	  2014	  Nov.	  2013	  
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Water	  Resource	  Management	  
Program	  (WRMP)	  

Clarkdale	  provides	  a	  water	  resources	  
management	  program	  that	  meets	  the	  
needs	  of	  residents,	  businesses	  and	  our	  

natural	  environment	  equitably	  in	  order	  to	  
be	  a	  robust	  and	  resilient	  community.	  



7/9/14	  

13	  

25	  

To
w

n
 o

f C
la

rk
d

a
le

 
7/

9/
14

 Water	  Resource	  	  
Management	  Issues	  

•  Treated	  Effluent	  U7liza7on	  
•  Stormwater	  Management	  
•  Infrastructure	  
•  Town	  Size	  –	  Limited	  Resources	  
•  Small	  domes7c	  wells	  
•  Decreasing	  Verde	  River	  flows	  
•  Limited	  groundwater	  supply	  
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DraM	  Recommenda7ons	  

•  Develop	  a	  Strategic	  Plan	  for	  Reuse	  of	  
Reclaimed	  Water	  

•  Develop	  a	  Plan	  for	  Effec7ve	  Tracking	  and	  
Measurement	  of	  Lost/Accounted	  for	  Water	  

•  Understand	  and	  Plan	  for	  Stormwater	  and	  
Rainwater	  Resources	  
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DraM	  Recommenda7ons	  

•  Assess	  Community	  Values	  regarding	  
Sustainability,	  Water	  Management,	  and	  the	  
Verde	  River	  

•  Expand	  on	  Public	  Educa7on	  and	  Outreach	  to	  
Develop	  Community	  	  Consensus	  for	  
Achievable	  Objec7ves	  in	  the	  WRMP	  

•  Create	  a	  Community	  Water	  Budget	  
•  Link	  Land	  Use	  and	  Water	  Management	  

Addressing	  
the	  

Immediate	  
Problems	  

Reclaimed	  
Water	  

Lost	  and	  
Unaccounted	  
for	  Water	  

Stormwater	  
Management	  
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Reclaimed	  
Water	  

•  50%	  of	  Town	  on	  sep7c	  
•  1,080	  current	  connec7ons	  
•  134	  af	  of	  A+	  effluent	  each	  
year	  

•  Maximum	  capacity	  =	  350,000	  
gallons	  per	  day	  

•  Average	  treatment	  volume	  =	  
130,000	  gallons	  per	  day	  

•  Lease	  for	  disposal	  expires	  in	  
September,	  will	  be	  renewed	  
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This  map  is  designed  to  provide  information  about

Clarkdale,  and  is  prepared  for  general  planning  and  

informational  purposes  only.  It  is  not  accurate  to  

engineering  or  surveying  standards.  While  every  

effort  is  made  to  ensure  this  map  is  as  complete  and

accurate  as  possible,  neither  warranty  nor  fitness  is

implied.  The  information  is  provided  on  an  “as-is”  basis.  

The  Town  of  Clarkdale  shall  have  neither  liability  nor  

responsibility  to  any  person  or  entity  with  respect  to  any

loss  or  damage  in  connection  with  or  arising  from  the

information  on  this  map.
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 Develop	  a	  Strategic	  Plan	  for	  
Reuse	  of	  Reclaimed	  Water	  

•  Valuing	  this	  resource	  
appropriately-‐	  	  don’t	  
underprice	  it	  	  

•  Use	  judiciously	  in	  
recharge	  opera7ons	  –	  
“look	  before	  you	  leap”	  	  

•  Upland	  well	  injec7on	  versus	  near-‐stream	  
recharge	  

•  Indirect	  potable	  reuse	  difficult	  because	  of	  
infrastructure	  costs	  and	  small	  town	  size.	  
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Lost/Accounted	  for	  Water	  

•  Substan7al	  improvements	  including	  leak	  
detec7on	  and	  100%	  meter	  replacement	  as	  of	  
2013.	  	  

•  Spiked	  at	  over	  40%	  and	  averaged	  35%	  in	  
2013.	  	  

•  A	  conserva7ve	  es7mate	  of	  annual	  revenue	  
losses	  from	  lost	  and	  unaccounted	  for	  water	  
in	  Clarkdale	  is	  $212,830	  	  
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Effec7ve	  Tracking	  and	  Measurement	  
of	  Lost/Unaccounted	  for	  Water	  

•  Key	  near-‐term	  component	  –	  Understanding	  will	  
drive	  other	  management	  op7ons	  

•  Water	  loss	  control	  program	  	  
–  real	  and	  apparent	  water	  losses	  	  	  
– water	  system	  mapping	  

•  AWWA	  Water	  Audit	  and/or	  a	  WRF	  Real	  
Loss	  Component	  Analysis	  
– Quan7fy	  water	  losses	  	  
–  Iden7fy	  authorized	  consump7on	  and	  system	  losses	  	  	  
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Effec7ve	  Tracking	  and	  Measurement	  
of	  Lost/	  Accounted	  for	  Water	  

•  Priori7ze	  losses	  and	  layout	  tools	  and	  7meline	  
for	  addressing	  the	  losses	  	  

•  Water	  loss	  control	  programs	  are	  considered	  
to	  be	  the	  most	  inexpensive	  demand	  
management	  strategy,	  especially	  in	  the	  short	  
term	  	  	  



7/9/14	  

18	  

35	  

To
w

n
 o

f C
la

rk
d

a
le

 
7/

9/
14

 

Stormwater	  Management	  

•  Underu7lized	  
resource	  

•  Lack	  of	  
infrastructure	  to	  
manage	  runoff	  

•  Concerns	  with	  
sediment	  
transport	  
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 Understand	  and	  Plan	  for	  Storm	  &	  
Rain	  Water	  Resources	  
	  •  Need	  beUer	  understanding	  the	  geography,	  exis7ng	  

infrastructure	  and	  capacity	  of	  Clarkdale	  to	  u7lize	  
storm	  and	  rainwater	  resources	  –	  not	  a	  given	  	  

•  Data	  gap	  analysis:	  	  
–  Impervious	  surfaces	  
–  RooMops	  and	  catchment	  areas	  
–  Site	  analysis	  for	  stormwater	  recharge	  	  
–  Calculate	  evapotranspira7on	  to	  es7mate	  water	  available	  
for	  storage	  

–  Calculate	  costs	  rela7ve	  to	  other	  demand	  management	  
and	  supply	  augmenta7on	  strategies	  	  	  

•  	  Desert	  Rainwater	  Harves7ng	  Toolbox	  
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Innova7ve	  
Approaches	  

Land	  Use	  =	  Water	  
Management	  

Community	  
Water	  Budget	  

Values	  &	  
Achievable	  
Objec7ves	  
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 Public	  Engagement	  on	  Water	  
Sustainability	  and	  Values	  

•  Set	  clear	  goals	  from	  the	  get	  go	  
–  Internally	  and	  community-‐wide	  

•  Allocate	  adequate	  7me	  and	  resources	  to	  the	  
engagement	  process	  

•  Transparency	  in	  the	  planning	  process	  –	  what	  is	  
the	  decision	  space?	  	  

•  Ensure	  a	  diversity	  of	  voices	  are	  heard	  
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 Public	  Engagement	  on	  Water	  
Sustainability	  and	  Values	  

•  Consider	  the	  
“Informa7on	  Age”	  and	  
age	  of	  the	  populace	  

•  Make	  all	  informa7on	  
easily	  understandable	  	  

•  Make	  messages	  
conveyed	  posi7ve	  and	  
solu7on-‐oriented	  
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 Public	  Engagement	  on	  Water	  
Sustainability	  and	  Values	  

•  Frame	  educa7on	  within	  manageable	  
7meframes	  with	  firm	  reference	  points,	  e.g.,	  
water	  levels	  in	  June.	  

•  Establish	  metrics	  for	  measuring	  the	  
usefulness	  of	  engagement	  and	  be	  flexible	  

•  Effec7ve	  and	  itera7ve	  engagement	  and	  
educa7on	  should	  be	  the	  cornerstone	  of	  the	  
forma7on	  and	  implementa7on	  of	  Clarkdale’s	  	  
WRMP	  
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 Create	  a	  Community	  Water	  
Budget	  

•  Accoun7ng	  of	  the	  inputs,	  
water	  supply,	  and	  the	  
outputs,	  water	  uses,	  in	  a	  
community	  	  
•  Conversa7on	  about	  
where	  and	  how	  much	  
water	  should	  be	  used	  	  	  
•  Household-‐scale	  water	  
budgets	  
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 Link	  Land	  Use	  to	  Water	  
Management	  

•  Landscape	  ordinances	  –	  thinking	  about	  water	  
use	  and	  community	  livability	  

•  Zoning	  for	  management	  of	  stormwater	  	  and	  
rainwater	  

•  Examine	  water	  resource	  impacts	  of	  zoning	  
decisions	  

•  Regional	  coopera7on	  and	  land-‐use	  planning	  
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QuesGons	  and	  Discussion	  


