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Upper Santa Cruz River

Lower Santa Cruz Living River Project



 Add picture of riparian area…

 Second slide with pictures of dry or drying channels



Over 91 miles of Arizona 

rivers flow with effluent 

http://extension.arizona.edu/pubs/effluent-dependent-streams-arizona
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Upper Santa Cruz Living River Project

Santa Cruz River near Tubac



Upper Santa Cruz Living River Project

Santa Cruz River near Tubac
Santa Cruz River near Rio Rico, 2005



Upper Santa Cruz River Improves

• Fish returning

• Water quality improving 

• River not flowing as far

• Metals & E. coli still of concern
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T. Moody



Demand Management Goal #4: 

Ensure the future of riparian and 

aquatic habitat along the 

effluent-dependent reach of the 

Santa Cruz River.



Expected water quality changes from 

upgraded reclamation facilities

Data Source: RWRD, Compliance and Regulatory Affairs Office, April 2011



Living River Project

Summarizing past wetland conditions

Selecting new indicators of river health

Developing a new annual report series



Historical Conditions Report – conditions through 2012

Water & Infiltration 

Geomorphology

Vegetation 

Water Quality 

Macroinvertebrates

Expected changes due to 

facility upgrades



Living River Project

Summarizing past wetland conditions

Selecting new indicators of river health

Developing a new annual report series



Selection Process Report: How we got to 16 indicators



What Indicators Should We Use?

Form Technical 
Committee

Brainstorm 
Universal 
Indicators

Determine 
Categories of 

Indicators

Vote on Indicators 
within Categories

Develop Draft 
Indicator List

Fine Tune Indicator 
List



Living River Technical Committee

 Jennifer Duan – University of 
Arizona

 Juliet Stomberg – Arizona State 
University

 Robert Webb – University of 
Arizona

 Patrice Spindler – Arizona 
Department of Environmental 
Quality

 Kendall Kroesen -Tucson 
Audubon Society

 John Kmiec – Town of Marana

 Akitsu Kimoto – Pima County 
Regional Flood Control District

 James DuBois – Pima County 
Regional Wastewater Reclamation 
Department

 Brian Powell – Pima County Office of 
Sustainability and Conservation

 Claire Zucker – Pima Association of 
Governments 

 Michael Liberti - Tucson Water

 Eve Halper– Bureau of Reclamation

 Jean McClain – UA Water Resources 
Research Center 

 Linwood Smith - Ecologist

 Placido dos Santos – Westland 
Resources Inc.



Indicator “Brainstorm”
High Level Categories Brainstormed Indicators

Groundwater
• Depth to water in 100yr floodplain

• Variability of depth to water over time

Surface/Groundwater Interactions

• Streambed infiltration

• Source composition of surface/groundwater

• Unsaturated at depth

• Schmutzdecke presence + infiltration

Surface Water Quantity

• 7 day minimum flow

• Presence/Absence of water

• Distance of flow

• Base flow

• Peak flows

Water Quality

• Ammonia

• Macro invertebrates

• E. coli

• Polychlorinated hydrocarbons

• Dissolved oxygen

• Water temperature

• Heavy metals

• Other water quality toxins

• Algal productivity

• C-N-P



High Level Categories Brainstormed Indicators

Physical Factors • Ratio of width to depth in channel

Terrestrial Plants

• Suite (diversity of native plant species present

• Extent exotic species present

• Land use and land cover

• Stand diversity

• Age structure of riparian vegetation

• Recruitment of native plants

• Continuity of vegetation

Terrestrial Animals
• % native biota diversity (birds & herps)

• Mammals – keystone species

Aquatic Critters

• Native fish species present

• % native biota diversity (birds & herps)

• Non-native fish & herps

• Large woody debris

• Macro invertebrates

Human Disturbance

• Land use and land cover

• Grazing intensity

• Trash

• % of people who get drinking water from stream

• Human perceptions of river

• Fire

• Landscape disturbance (mines, dumps, roads)

• Amt. of impervious surfaces



Water Quality

Water Quantity

Physical Characteristics

Human/Social

Wildlife

Riparian Vegetation

Pima County Wetland 

Monitoring Program 

(ie. EPA approved data 

collection/acquisition plan)

Annual Report Indicators

(ie. public communication tool)



Weeding Out Indicators

Identify “universe” 
of indicators

Vote on 10 most 
important

Discuss indicators 
within “high level” 

categories

Use “strawman” 
handouts to 

decide important 
indicators by 

group

Develop draft list 
of indicators

Fine-tune 
indicators to gain 
consensus on the 

final indicators

Final 16 Indicators 



Final List of 

16 Indicators

Category Indicator
Sampling 
Locations

Monitoring 
Frequency

Riparian Vegetation

Wetland indicator status 8 Annual

Riparian tree cover 8 Every 3 years

Nitrogen affinity score 8 Annual

Social Impacts Odor at treatment plant1 2 Daily

Flow Extent

Miles of flow at start of monsoon 
(June 14)2

3 Annual

Number of dry days at Trico stream 
gauge

1 Daily

Sediment Transport

Total suspended solids 4 Quarterly

Percent fines 4 Annual

Turbidity 4 Quarterly

Aquatic Wildlife
Macroinvertebrates 4 Annual

Fish 4 Annual

Water Quality

Dissolved oxygen 4 Quarterly

Biological oxygen demand 4 Quarterly

Total dissolved solids 4 Quarterly

Metals (combined score for 

copper, lead, zinc, mercury, 

selenium, arsenic, cadmium, 
chromium)

4 Quarterly

Ammonia 4 Quarterly

1 Data observed at treatment 

plants used to create a map 

of worst possible odor 

effects

2 Report Miles of Flow in 

Each of the three “Reporting 

Reaches”



Additional Supplemental data



Three Reporting 

Reaches

 Three Rivers  (Agua Nueva to Tres Rios)

 Cortaro Narrows (Tres Rios to Avra Valley Rd)

 Marana Flats (Avra Valley Rd to Trico Rd)









Living River Project

Summarizing past wetland conditions

Selecting new indicators of river health

Developing a new annual report series



Baseline report released October 2014



Results summarized visually



Supplemental data summaries online





Flow extent – 23 miles flowing year round

D. Knuth



Water Quality – high ammonia a risk to wildlife



Sediment Transport – high amount moving 

during non-flooding conditions

Marana Flats

Cortaro Narrows

Three Rivers



Aquatic Wildlife – low abundance and diversity



Riparian Vegetation 



Social Impacts – Odor at facilities reduced!



Supplemental information

D. Knuth

B. Powell

P. Rosen

Birds

Amphibians and Reptiles
Recreation



Living River series gives annual snapshot

Highlight amenity that 

preserves a piece of our 

region’s river heritage

First report gives baseline 

for tracking changes

 Initial observations have 

seen a lot of changes in 

the 2014 water year

Stay tuned for the next 

report in June 2015
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Questions?

Claire Zugmeyer

Sonoran Institute

czugmeyer@sonoranistitute.org

Learn more at: www.tiny.cc/lscr


