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Arizona	  Has	  Water!



Total	  of	  6,000	  
Intermittent
Stream	  Miles



Arizona	  2016	  Assessment



Three	  Questions

1. HOW ACCURATE IS OUR MAP?
2. WHAT’S THE FLOW CATEGORY:	  DAYS OF FLOW PER YEAR?
3. WHAT’S THE CONDITION OF INTERMITTENT STREAMS (GOOD,	  FAIR,	  POOR)?

?
Ephemeral Perennial



The	  How

PROBABILISTIC SURVEY
§ GOAL OF 40	  SITES
§ 2	  YEAR STUDY

Data:
Chemistry
Habitat
Macroinvertebrates
Flow	  Category	  Data	  
(#	  days/	  Year)?



Is	  It	  Wet?



Is	  It	  Wet?



Camera	  Set-‐up

Light	  weight	  solar	  panel

M-‐550	  Moultrie	  trail	  camera

12	  v	  Battery	  with	  regulatorTotal	  Cost=	  $330.00



Continuous	  Improvement	  

Solar	  panel	  and	  battery	  in	  one!Total	  Cost=	  $210.00

M-‐880	  Moultrie	  
Trail	  Camera	  



Reconnaissance	  2016

24	  %

52	  %

5	  %
4	  %1 %

3	  % 11	  %

Uncertain:	  Barrier	  
and	  Effort
Uncertain:	  Access	  
Denied
Non-‐target	  Other:	  
EDW	  regulated	  Flow
Non-‐target:	  Map	  
Error	  Tribal	  Land
Non-‐target:	  Map	  
Error	  Perennial
Non-‐target:	  Map	  
Error	  Ephemeral
Target	  (Sample)

Out	  of	  80	  Sites	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  19	  Target	  Sites	  

Hydrologic	  Indicators

Vegetation	   Water	   Soil	  

Probabilistic	  survey	  design:	  great	  for	  stats,	  hard	  on	  time!	  	  



Installation

• Above	  bankfull
• Guess	  where	  

water	  will	  be
• Face	  camera	  

upstream
• Capture	  multiple	  

habitats
• Test	  Shots
• Camo
• Positive	  

information	  tag



Salome	  Creek	  Example	  

What	  is	  going	  on?	  



Whitford Canyon-‐ High	  Flow	  Example



Big	  Bug	  Example-‐ Weather	  Example	  



Mattie	  Canyon-‐ Flash	  Flood	  Example
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Wildlife



Animals	  of	  Another	  Sort



Wildlife	  Infographic

*	  2016	  data	  example





Map	  from	  INCIWEB

Juniper	  Fire

Reynolds	  Creek	   Hinton	  Creek
West	  side	  of	  Sierra	  Ancha

Mountain	  Range
East	  side	  of	  Sierra	  Ancha

Mountain	  Range



Where	  Do	  We	  Go	  From	  Here?

• Assess	  condition	  of	  intermittent	  
streams	  for	  the	  1st time	  ever	  in	  Arizona	  
using	  a	  probabilistic	  design!

• Classify	  intermittent	  streams	  into	  flow	  
categories

• Identify	  stressors	  

• Update	  intermittent	  stream	  map

• Identify	  macroinvertebrate	  community	  
within	  each	  flow	  category.

• Use	  a	  targeted	  and	  probabilistic	  study	  
design	  approach.	  

• Identify	  “missed”	  chemistry	  samples

• Automate	  photo	  processing	  



Citizen	  Science!

§ 151,000	  photos	  to	  
processes…

§ Streams	  to	  sample…
§ Cameras	  to	  maintain…



Multi-‐Level	  Volunteer	  Opportunities



Collecting	  Water	  Quality	  Samples



Arizona	  Water	  Watch	  App



Flow	  Finder:	  Crowd	  Sourcing	  Photo	  Processing

Help	  scientists	  from	  the	  comfort	  of	  your	  own	  home	  by	  viewing	  
our	  intermittent	  stream	  camera	  images	  and	  answering	  
questions!



Time-‐Lapse	  Video:	  Salome	  Creek	  July	  2015-‐ January	  2016



Meghan	  Smart
ms14@azdeq.gov
(602)	  771-‐4506

Bryant	  Dickens
brd@azdeq.gov
(602)	  771-‐8762

Thank	  you!!!
It	  takes	  a	  group	  of	  people	  to	  help	  save	  the	  

world!

-‐Monitoring	  Unit	  at	  ADEQ
-‐Watershed	  Protection	  Unit	  at	  ADEQ

-‐Lee	  Ester	  at	  SRP
-‐Byrant Dickens	  at	  ADEQ


