5.4.6 Cienega Creek
For the purposes of this study, this watershed consists of the upper portions of the Rillito Creek HUC 08. It
originates in the Canelo Hills south of the community of Sonoita in Santa Cruz County. Tributaries draining the
eastern slopes of the Santa Rita Mountains and the western slopes of the Whetstone Mountains join it. Running
along the east side of State Route 83 it passes under Interstate 10 and joins the Pantano at Agua Verde Creek in
the community of Vail. Within unincorporated Pima County, it is comprised of 207,441 acres (324.1 square miles).
Figure 72 - Cienega Creek Watershed Map
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5.4.6.1 Flood Characteristics
In addition to 7,299 acres of SFHA Zone A, there are also 511 acres of District Special Studies Floodplains in this
watershed. Together that is four percent of the watershed.

Figure 73 - Cienega Creek Watershed Federal Floodplain Designations

The majority of the watershed is undeveloped; however, the Community of Vail has, and continues to experienced
high growth. There is over 6000 ft. of overall elevation change in the watershed and watercourses are
predominately natural. The watershed contains the 4,000-acre Cienega Creek Natural Preserve. The creek’s flow is
perennial through roughly half of the preserve. The watershed lies within flood control jurisdiction of Pima County
and Santa Cruz County. Storms that would trigger flooding in the watershed include intense localized summer
storms and long duration winter storms. Many unmapped tributaries to Cienega Creek have steep adjacent slopes
with multiple flow paths. These may be subject to flash flooding and changes in flow direction including Davidson
Canyon, and Mescal Arroyo Wash.
The watercourses in the watershed with 1% annual peak discharges in excess of 10,000 cfs are Cienega Creek,
Davidson Canyon and Mescal Arroyo. The table below provides a summary of historic USGS gaging station records.
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Table 19 - Cienega Creek Watershed USGS Gages

USGS Gaging
Station

Cienega Creek
near Pantano,
AZ
09484560

Cienega Creek
near Sonoita,
AZ
09484550

Period of
Record

1958-08-11 to
1981-07-06

2002-08-05 to
2015-09-03

Watershed
Area (sq. m)

289

Flood Peak of
Record (cfs)

Davidson
Canyon near
Vail, Ariz.
09484590

Barrel Canyon
near Sonoita, AZ
09484580

Mescal Arroyo
near Pantano,
AZ
09484570

1968-07-26 to
1981-07-27

1962 to 1976
(peak only) and
2009-01-23 to
present

1958-08-11 to
1981-07-06

198

50.5

14.1

38.4

20,000

4,720

6860

1900

27,000

Date

8-11-1958

07-28-2007

07-20-1970

08-1971

08-11-1958

FIS Discharge
(cfs)

NA

NA

NA

NA

NA

The table below lists Pima County ALERT gages. The locations are from the District’s ALERT map.
Table 20 - Cienega Creek Watershed ALERT Streamflow Gages

Cienega Creek above I-10
ID: 4283

Pima County Alert Gage

Location (Latitude, Longitude)

(31.9825,-110.5652)

Period of Record

1987-10-22

Watershed Area (sq. m)

288.62

Flood Peak of Record (cfs)

3190

Date

07-23-2017

166

Table 21 - Cienega Creek ALERT Precipitation Gages

Pima County
Alert Gage

Cienega Creek
above I-10
ID: 4280

Mescal-Cienega
Basin
ID: 4290

Location
(Latitude,
Longitude)

(31.9825,110.5652)

(31.9838, -110.4761)

Period of
Record

1987-10-01 to
Present

1993-03-24 to
Present

Empire Peak-Cienega
Basin ID: 4320

Haystack MountainCienega Basin
ID: 4410

(31.8853,-110.6389)

(31.9056,-110.4522)

1987-06-26 to
Present

1993-03-25 to
Present

The table below summarizes regulatory discharge locations within the watershed. The locations are from the
District’s Table of Regulatory Discharges (Revised October 28, 2014).
Table 22 - Cienega Creek Regulatory Discharges

Watercourse

Cienega Creek
@Pantano Wash

Regulatory
Discharge, cfs
1% Return
Frequency

Drainage
Area, sq.
miles

Source of Discharge
Information

18,000

From Previous Discharge
Table

19,000

From Previous Discharge
Table

12,000

From Previous Discharge
Table

Davidson Canyon Wash
@Vail
Mescal Arroyo
@Pantano Wash

The historical flood data indicate that monsoon convective storms cause the biggest floods on this watershed.
The watershed includes the 4,000-acre Cienega Creek Natural Preserve. The Preserve, located along Cienega Creek,
is under ownership of the Pima County Regional Flood Control District and preserves riparian habitat, reduces peak
storm water flows and facilitates groundwater recharge.
FEMA has delineated Special Flood Hazard Areas for Rincon Creek (Zone A), portions of Davidson Canyon (Zone A),
Mescal Arroyo Wash (Zone A) and its tributary, Cumaro Wash (Zone A).
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5.4.6.2 Existing Development & Infrastructure Trends
The chart below shows the distribution of residents within known floodplains, and distribution between
incorporated and unincorporated areas.
Figure 74 - Cienega Creek Watershed Population Distribution
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As indicated on the figures below, while much land is vacant federal and state decisions will affect the attractive
pressure on the small amount of available private land.
Figure 75 - Cienega Creek Watershed Ownership in Acres
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All three classes of public land are largely vacant with the exception of ranching. Development for more intensive
uses including open pit mining, waste disposal and residential development in the near future is possible.
168

Figure 76 - Cienega Creek Watershed Land Use in Acres

Figure 77 - Cienega Creek Floodplain Land Use

Clearly, land management decision of public entities are the driving force behind future growth and current
conditions in this watershed. The map below shows the distribution of these land uses.
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Figure 78 - Cienega Creek Land Use Map
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5.4.6.3 Riparian Habitat and Natural Areas
As shown on the figure below, there are 12,810 acres of Pima County Regulated Riparian Habitat in this watershed,
additionally 18,748 acres have been designated IRA. There are also 92,501 preserved acres in this watershed,
including 4,286 in regulatory floodplain. This reflects the importance of the area as a high altitude land bridge
across the desert between the Sierra Madre and Rocky Mountains, which increases water and habitat availability
dramatically.
Figure 79 - Cienega Creek Watershed Riparian Habitat in Acres
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The District purchased Cienega Creek Natural Preserve, encompassing approximately 4,000 acres in eastern Pima
County, in 1986 to protect this reach of Cienega Creek, one of the few low-elevation perennial streams in Pima
County. Stream flows and shallow groundwater along the creek, covering approximately 12 miles, help support
rare and endangered fish and frogs as well as dense areas of riparian vegetation that provides shelter and forage
to a wide variety of native wildlife. This area is also important to human populations due to its scenic, cultural and
recreational values and is included in the Pima County Parks system, administered by Pima County Natural
Resources, Parks and Recreation Department. The State recognizes both Cienega Creek and Davidson Canyon, a
large tributary. Further, lands within the preserve are designated mitigation lands for the County’s Multi-species
Conservation Plan, thus affording the area an extra level of protection. The District has conducted an extensive
monitoring program over the last 25 years that includes measurement of stream flows and groundwater levels,
precipitation records and water quality analyses to help insure conservation of this valuable resource.
The area continues to support healthy cottonwood and willow (hydro-riparian) habitat, but there are large stands
of mesquite trees (meso-riparian) that are dead or dying due to channel downcutting and diminishing water
resources. Monitoring staff considers drought the largest stressor. Although there is little to no control over the
supply of water to the system, management is investigating activities that can help mitigate the effects of drought.
Mining and cattle grazing in the surrounding areas are other major stressors that the District and County have
diligently worked to halt or at least reduce the effects on water resources and riparian habitats. More immediate
stressors to the system are the invasion of non-native species, both vegetation (buffelgrass) and wildlife (bullfrogs),
and destructive recreational practices such as off-road vehicle traffic. These can be more directly controlled
through District management activities, but represent a constant threat due to increasing populations in the Vail
and J-Six Ranch communities and the lack of invasive species control in the lands surrounding the preserve.

171

Pima County founded the Cienega Creek Natural Preserve in
1986. The District is responsible for land management practices
in the Preserve, which encompasses 4,000 acres and protects 12
miles of the creek, about half of which flows perennially. The
Preserve, abundant in flora and fauna, is one of the few
relatively intact riparian corridors in Arizona. The Preserve the
site of habitat, wildlife and shallow groundwater research. The
Pima County Natural Resources and Parks Department interfaces
with the public to permit recreational activities. The Preserve is a
noted location for birding. The Preserve is a model for riparian
habitat restoration and beneficial floodplain function.
Prohibiting invasive practices, such as cattle grazing and off-road
vehicular use, led to rapid habitat recovery, which supports
abundant wildlife and shallow groundwater health.
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5.4.6.4 Historic Floodplain Management Approach
The figure below shows the split between natural and improved drainageways, and how many acres the District is
responsible for in each jurisdiction.
Figure 80 - Cienega Creek Drainageway Acreage
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In this watershed, there are 3,149 acres of improved drainageways and 1,096 acres that are designated open
space. There is also 91,464 acres of preserved open space that together with drainageways makes up 46% of the
watershed.
The main approach to floodplain management in this watershed is preservation of natural corridors. Residential
density is low; however, homeowners have selected sites near main flow paths, and the District has required
Floodplain Use Permits for a significant number of homes. This pattern is may reflect the attractive ness of these
areas. Master-planned development is absent; therefore, little drainage infrastructure for conveying flood flows
exists. Primarily the communities in this watershed rely on conveyance of flow in natural flow paths, and there
have been relatively few formal reports of flooding or adverse neighbor impacts.
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5.4.6.5 Needs – Capital Improvement
The District monitors six stream gages in this watershed, which remains predominantly natural. Capital
improvement for flood control is a low priority for District funding. The 2019 Flood Response Manual identifies no
specific items of concern in this watershed.
5.4.6.6 Floodplain Management
Future needs identified by District staff include:
x
x
x

Riparian Habitat Preservation
Cultural Preservation
Updated floodplain analyses
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