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METALS

In high concentrations pollutant metals cause major disrup-
tion of aquatic ecosystems by lowering reproductive success,
interfering with normal growth and development, and, in
extreme cases, causing death. The Upper Santa Cruz River
is exposed to pollutant metals through numerous sources,
including mine drainage, roadways, particles dispersed
through industrial processes, and by the release of metals

naturally occurring in near-surface rock strata and sediments.

Most of these contaminants accumulate in aquatic food
webs and may pose long-term threats to all organisms in the
aquatic environment.

2008 Results

The Friends of the Santa Cruz River monitors a suite of
metals (arsenic, cadmium, copper, lead, selenium, and zinc)
on a quarterly basis. During the 2008 water year, all of the
samples met the appropriate ADEQ standards. However, lev-
els of cadmium were close to the standard. Cadmium is lethal
to aquatic wildlife at relatively low concentrations. Cadmium
comes from numerous sources such as fertilizers, pesticides,
coal combustion, mine wastes, and electroplating processes.
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AQUATIC INVERTEBRATES

Aquatic invertebrates are an important biological compo-
nent in streams. They also are a good indicator of watershed
health because they differ in their tolerances to pollution and
typically live for more than a year. Aquatic invertebrates with
high tolerances to pollution, like those in the Chironomidae
family, are found in higher numbers in polluted streams.
Aquatic invertebrates in the Chironomidae family tend to be
tolerant of low dissolved oxygen levels. In contrast, scien-
tists consider aquatic invertebrates in the Ephemeroptera,
Plecoptera, and Trichoptera orders to be sensitive to pollution.

2008 Results

The National Park Service (NPS) Sonoran Desert Network
monitors aquatic invertebrates at Tumacacori National
Historical Park. This information serves as a baseline to
which future assessments will be compared.

¢ Rio Rico: No samples were collected.

¢ Tubac: The Chironomidae family dominated the sample
and accounted for 81 percent of the aquatic invertebrate
assemblage.

¢ Amado: No samples were collected.
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FISH

Fish can serve as effective indicators of ecological condi- 2008 Results

tions because they live for several years and differ from

one another in their tolerance to pollution. Historically, the In the fall of 2008, the Arizona Game and Fish Department,
Santa Cruz River supported four native fish species: Gila Friends of the Santa Cruz River, and the Sonoran Institute

Topminnow, Desert Sucker, Sonora Sucker, and Longfin Dace.  conducted a presence/absence fish survey along the Upper
Long-term monitoring by Friends of the Santa Cruz River has Santa Cruz River. This information serves as a baseline to
shown a decline in the number of native fish species present ~ Which future assessments will be compared.

and the number of individual fish in the Upper Santa Cruz
River. Three non-native fish (the Western Mosquitofish, Green
Sunfish, and Largemouth Bass) were found during an inven-
tory of Tumacacori National Historical Park (2000-2003). ¢ Amado: A single adult Longfin Dace was caught.

¢ Rio Rico: No fish were caught.

* Tubac: A single juvenile Longfin Dace was caught.
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riparian

BIRDS

Birds are an eye-catching component of the Upper Santa
Cruz riparian ecosystem. The birds of the Upper Santa Cruz
valley attract thousands of visitors a year. Birds are influ-
enced by many factors at various scales that may or may
not reflect what is happening at a site specific level, such as
a reach on the Upper Santa Cruz River. Therefore, birds are
not an indicator for this assessment. However, because of
their importance to the region, bird monitoring information is
summarized below.

In 1997, the National Park Service began to collect data at

Tumacacori National Historical Park as a part of the Monitoring

Avian Productivity and Survivorship (MAPS) program. Working
with a variety of partners, the National Park Service has
recorded a total of 170 species over the past 11 years.

2008 Results

In 2008, nine new species were encountered during MAPS
monitoring at Tumacacori National Historical Park. Bird moni-
toring at Tumacacori National Historical Park noted several
exciting species such as:

* Rufous-winged Sparrow

¢ Northern Beardless Tyrannulet

¢ Peregrine Falcon

» Streak-backed Oriole
e Hooded Warbler

e Grey Hawk

e EIf Owl

¢ Vermillion Flycatcher

* Golden Eagle

In addition to the MAPS program, the National Park Service
Sonoran Desert Network monitors birds at Tumacacori
National Historical Park using point-transect surveys during
the resident bird breeding season. The Tucson Audubon
Society uses similar methods to monitor birds at the
Esperanza Ranch in the Amado reach.

2008 Results

¢ Rio Rico: Birds were not monitored.

¢ Tubac: 84 native and two non-native species were
detected at the Tumacacori National Historical Park. The
non-native species detected were European Starling and
House Sparrow.

¢ Amado: 63 native and two non-native species were detected

at the Esperanza Ranch. The non-native species detected
were Eurasian Collared-Dove and Brown-headed Cowbird.



DEPTH TO GROUNDWATER

The interactions between riparian vegetation, surface water, and groundwater in the
Upper Santa Cruz River are important factors in overall riparian health. Cottonwoods
and willows that depend on surface water and groundwater to meet their annual water
requirements dominate native riparian forests in the southwest.

Scientists have estimated the maximum depth to groundwater required to sustain
mature native riparian trees. Several scientific studies have estimated that the maximum
depth to groundwater required to sustain mature Fremont cottonwoods ranges from

2.5 to 5.1 meters. Since the Upper Santa Cruz River is recognized for its cottonwood-
willow riparian forest, locations with maximum groundwater depths less than 5.1 meters
meet the standard. It is important to note that areas with depths to groundwater of
greater than 5.1 meters may support other types of riparian vegetation.

2008 Results

The Arizona Department of Water Resources and the National Park Service monitored a
total of 15 wells within the 100-year floodplain at least once during the 2008 water year.
Depth to groundwater measurements are relative to areas that could support cotton-
woods and are summarized on the following page.

* Rio Rico: Maximum groundwater levels in seven wells were 2 m, 2.2 m, 2.6 m, 3.1 m,
4 m, 4.3 m, and 6 m (86% attainment).

¢ Tubac: Maximum groundwater levels in four wells were 1.1 m, 2.4 m, 2.9 m, and 3.9 m
(100% attainment).

e Amado: Maximum groundwater levels in four wells were 5.4 m, 6 m, 6.6 m, and 8.8 m
(0% attainment). While these depths may not support cottonwood forests, they are
within the historic range of variability for the Amado reach.

GROUNDWATER VARIABILITY

Variability in groundwater levels affect the growth and survival of riparian plants. There
are several natural and human causes of groundwater variability. Naturally, groundwater
levels decline during the hot summer months and increase once the summer monsoons
begin. Studies on the San Pedro River, in Arizona, indicate that cottonwood trees can
withstand declines in groundwater levels up to 0.8 meters from January to June.

2008 Results

The Arizona Department of Water Resources and the National Park Service measured
depth to groundwater throughout the 2008 water year at four wells within the floodplain.
A chart showing the variability in depth to groundwater is shown on the following page.
Groundwater declines from January to June 2008 are listed below.

¢ Rio Rico: Groundwater declined 0.55 m in one well (100% attainment).
* Tubac: Groundwater declined 0.27 m and 0.32 m in two wells (100% attainment).

¢ Amado: Groundwater declined 0.43 m in one well (100% attainment).

A LIVING RIVER
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RIPARIAN VEGETATION

Riparian vegetation represents a small percentage of the
land cover in the Upper Santa Cruz watershed, but provides
important services, functions, and benefits to the region.
Riparian vegetation provides many ecosystem services
including filtering contaminants from effluent-dominated
water before it infiltrates into groundwater drinking supplies,
slowing flood waters, reducing erosion potential along stream
banks, increasing groundwater recharge, and providing
habitat for resident and migratory wildlife species.

In 2006, Santa Cruz County’s Community Development
Department, the University of Arizona’s Office of Arid Lands
Studies, and the Sonoran Institute mapped the riparian veg-
etation along the Upper Santa Cruz River. The results of the
U. S. Environmental Protection Agency funded study can be
found at: www.co.santa-cruz.az.us/com_development. Their
effort provides information about the distribution, extent, and
species composition of the riparian community. A simplified
version of the vegetation map establishes a baseline to which
future assessments will be compared.

Groundwater variability
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The types of vegetation within the river’'s 100-year floodplain
are divided into five broad categories: cottonwood forests and
woodlands; mesquite forests and woodlands; other riparian
vegetation; human infrastructure; and agriculture and pas-
ture. Forests and woodlands have greater than 10 percent
cottonwood or mesquite tree cover. Other riparian vegetation
includes areas not dominated by cottonwood or mesquite
trees. Human infrastructure includes roads, railroads, and
housing. Agriculture and pasture include crop fields and
pasture land. The results of the baseline vegetation map are
shown on the opposite page.

Overall, nearly 2,600 acres (38 percent) of the area within
the 100-year floodplain were dominated by cottonwoods and
mesquites, nearly 500 acres (8 percent) were used for human
infrastructure, and 1,600 acres (24 percent) were used for
crops or pastures. The Tubac reach has the largest percentage
of area dominated by cottonwoods (28 percent) compared to
the Rio Rico (13 percent) and Amado (8 percent) reaches.

Depth to groundwater

The following legend corresponds to well monitoring,
shown right (page 19).

Maximum depth

. <2.5m

O 25-51m

Q >51m

Number of measurements

1

Q 2_12

Q Continuous

Data sources: Arizona Department of Water Resources and NPS Sonoran Desert Network
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HEALTH ASSESSMENT SUMMARY

The 2008 Upper Santa Cruz Health Assessment is a baseline
from which we can see changes in the health of the Upper
Santa Cruz River over time. The aquatic ecosystem faced sig-
nificant challenges due to poor water quality, and most of the
Upper Santa Cruz’s waters were degraded. Improvements are
expected following the upgrade of the Nogales International
Wastewater Treatment Plant in Rio Rico, AZ.

During the 2008 water year, high levels of ammonia and low
levels of dissolved oxygen threatened aquatic wildlife. E. coli
levels posed a risk to humans swimming in the Upper Santa
Cruz River.

Fish surveys conducted during the fall of 2008 found only two
Longfin Dace individuals. While there is limited information on

the Upper Santa Cruz River’s aquatic invertebrate population,
samples collected in the Tubac reach were dominated by the
Chironomidae family, which tends to be tolerant to pollution
and low dissolved oxygen levels.

Average groundwater levels in the Rio Rico and Tubac reaches
were thought to sustain cottonwoods. The depth to ground-
water levels in the Amado reach were within the historic range
of variability, but may not support cottonwood forests. Nearly
2,600 acres (38 percent) of the area within the 100-year
floodplain was dominated by cottonwoods and mesquites. The
Tubac reach has the largest percentage of area dominated by
cottonwoods (28 percent) compared to the Rio Rico (13 per-
cent) and Amado (8 percent) reaches. Over 2,000 acres are
used by humans for infrastructure, crops, and pastures.

Category Indicators and Standards % Attainment of Standard
Rio Rico Tubac Amado
. e ——————— R R
aq uat|c Q Dissolved oxygen: > 1 mg/L 100% 100% 100%
@ Ammonia: varies with temperature & pH 0% 0% no data
0 Total phosphorus: <5 mg/L 25% 25% no data
E. coli: <235 CFU/100mL 66% 34% 33%
Hg . e
Oomﬂs Metals: varies by specific metal 100% 100% 100%
@ Aquatic invertebrates: 2008 baseline no data baseline no data
Q Fish: 2008 baseline . baseline : baseline : baseline :
n - E
rl pa rl a n g Depth to groundwater: <5.1m . 86% 100% 0%
@ Groundwater variability: < 0.8 m/yr 100% 100% 100%
% Riparian vegetation: 2006 baseline baseline baseline baseline
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FUTURE WORK

This report builds on numerous research and monitoring
efforts that have been tracking conditions along the river for
the past 18 years. While past and current efforts are vital to
understanding how the river functions, there is much work
to be done in the face of changing climatic and societal
conditions. In order to track how the river is changing, more
research is needed on the following topics:

* What water quality standards should be applied to effluent
dominated rivers like the Upper Santa Cruz River in order to
maintain native fish populations?

* To what degree is the riparian vegetation dependent upon
the effluent?

* How does this compare to the dependence of riparian
vegetation on streamflow and groundwater?

GET INVOLVED

If you would like to contribute to research, monitoring, or
conservation efforts along the Upper Santa Cruz River, here
are some actions you can take:

* Join Friends of the Santa Cruz River and volunteer with
RiverWatch to monitor water quality every three months. To
sign up visit: www.friendsofsantacruzriver.org.

* Volunteer with the Audubon’s Important Bird Areas Program
in Arizona and monitor birds in the Upper Santa Cruz
River Important Bird Area (Tumacacori to Amado). Contact
the Tucson Audubon Society at 520-628-1730, or go to:
www.aziba.org.

* Visit Tumacacori National Historical Park and Sonoita Creek
State Natural Area to learn more about the plants and
animal life in riparian systems.

e Check Sonoran Institute’s website for an electronic copy
of this report, as well as for updates on additional Upper
Santa Cruz River conservation projects.
www.sonoraninstitute.org

How sensitive is riparian vegetation to changes in the
volume of effluent?

How variable are groundwater levels in areas dominated
by cottonwoods and in areas dominated by other riparian
vegetation?

What are appropriate standards for aquatic invertebrate
communities in effluent-dominated rivers?

What is the appropriate frequency for monitoring metals in
the Upper Santa Cruz River?

What are the sources of E. coli in the watershed?

What is the range of dissolved oxygen concentrations over
a 24-hour period?

How do impervious surfaces in the watershed influence
runoff patterns and groundwater recharge?

A LIVING RIVER
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The Sonoran Institute’s mission is to inspire and enable community decisions
and public policies that respect the land and people of western North America.
Facing rapid change, communities in the West value their natural and cultural
resources, which support resilient environmental and economic systems.

Founded in 1990, the Sonoran Institute helps communities conserve and
restore those resources and manage growth and change through collaboration,
civil dialogue, sound information, practical solutions and big-picture thinking.

Our passion is to help shape the future of the West with:

* Healthy Landscapes that support native plants and wildlife, diverse habitat,
open spaces, clean energy and water, and fresh air.

* Livable communities where people embrace conservation to protect quality
of life today and in the future.

e Vibrant economies that support prosperous communities, diverse opportu-
nities for residents, productive working landscapes and stewardship of the
natural world.

The Sonoran Institute is a nonprofit organization with offices in Tucson and
Phoenix, Arizona; Bozeman and Helena, Montana; Glenwood Springs and
Denver, Colorado; Cheyenne, Wyoming; and Mexicali, Baja California, Mexico.
For more information, visit www.sonoraninstitute.org
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