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Urbanization and rivers
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Intensifying water resource
demands === increased
groundwater withdrawals

and stream drying




Wastewater
Plant Trends

Wastewater Treatment Facilites
Year Constructed

® pre-1960 ® 1980-1989

@ 1960-1969 @ 1990 - 1999
@ 1970-1979 @ 2000 -2010

00 Urban Areas — Interstate Highway
[ Waterbodies - Major River

Basemap modified
from Rock et. al, 2009.




Wastewater
_ Treatment Plant

Disinfection Well Recharge

\9 ﬂ Basins

Groundwater

Water Treatment Plant
Q-sz‘ © Direct industrial reuse
P &@ ® Instream flow augmentation

© Direct agricultural reuse

@ Groundwater recharge
© Urban reuse (landscape, toilet flushing, ...)

© Indirect potable reuse from river

@ Indirect potable reuse from well
© Indirect agncultural reuse

Co-mingled Effluent
and Natural Runoff

http://www.water.ca.gov/recycling/



Research Questions

and water quality from wild rivers

How do these changes
influence riparian
vegetation
composition and
abundance?

~+."Amado, AZ, extinction point of effluent (Sam Treese) -



Seed Bank Types

Ephemeral

X

Effluent-dominated

Perennial

* 9 “treatment” stations, 3 replicates
e n =81 pots total (n=27 pots per river)
e Data collected for 16 weeks, 2008

Nutrient concentrations in mg/1

Low P Med P High P
Low 1:1 1:4 1:6
N
Med 10:1 10:4 10:6
N
High 30:1 30:4 30:6
N
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Nutrient Concentrations

SISO SR SO SISO SIS I1a
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[ ] Mean NH4 (mgrL)

[ ] Mean Total P (mg/L)
. Waste water treatment facilities




Field Study Sites

Reference
River
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San Manuel

Effluent
“B class” water
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Roger Rd
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Ellenberg N scale (1 =low N, 9 = high N)
1 2 3 4 5

San Pedro River

Santa Cruz River

Poison
hemlock
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Cover class (%)
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Research Questions

Effluent-dependent urban rivers differ in water quantity,
and water quality from wild rivers

How do these changes
influence riparian
vegetation
composition and
abundance?

~+."Amado, AZ, extinction point of effluent (Sam Treese) -



Field Study Sites
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Efﬂuenz:cm
Water Table

>30 to > m

San Manuel

% ; . -
Water Table <5 m

Ina Rd

Wilicex

Roger Rd et
WWTP

Benson
Green Valley
Legend
@ Santa Cruzsites
A San Pedro sites
B USGS gauges
* WWTPs
Sierra Vista
g s . Water Table
="~ Watershed 0 5 10 20 2 <5 m \ BW
Uiben Aieis —C—
Kilometers ~




Forest area and composition differs

Upper Santa Cruz  Lower Santa Cruz San Pedro
(shallow groundwater) (deep groundwater)
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Riparian forest area >2x greater on shallow

water table effluent reach
***Preliminary data™**
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Annual discharge (cms)

Annual discharge (cms)

***Preliminary data™**
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Direct effects of nutrients: High nitrogen
concentration shifted herbaceous species composition
toward nitrophiles (and toward native species)

Direct effects of water: The shallow water table
effluent reach supported >2x as much riparian forest as
deep water table reach despite less effluent discharge



Why so few Fremont cottonwoods (compared to
Goodding willow) in the Tucson reach?

Water fluctuations/drought tolerance?
Recruitment- water recession patterns?

Why so few mesquite (and so many Athel
tamarisk) in the Tucson reach?

Different successional trajectories without the floodplain
canopy?

When and where does Athel recruit? Does it store water in its
roots?

How quickly will the vegetation change in
response to changes in water quality?
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