5.4.1 Agua Caliente Wash
Agua Caliente Wash has its origin above 5000 feet mean sea level in the Santa Catalina Mountains. It descends
through the Coronado National Forest before spilling out onto the bajada foothills and geologic floodplains
associated with Tanque Verde Creek where they merge to become the Rillito Creek. The total size of this
watershed is 27,438 (42.8 square miles) acres, with 26,823 in the unincorporated area.
Figure 23 - Agua Caliente Wash Watershed Flood Hazard Map
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5.4.1.1 Flood Characteristics
In addition to the 930 acres of SFHA zones included on the pie chart above, there are also 405 acres of District
Special Studies Floodplains and 100 acres of locally mapped sheet flood area in this watershed.
Figure 24 - Agua Caliente Wash SFHA in Acres

Unlike most of Pima County flow, flow in this watershed can continue for extended periods, and the upper
watersheds may even experience perennial flow. Flow measurement in the Agua Caliente is more complete than
many other watersheds. A summary of the USGS gauging station records is as follows:
Figure 25 - Agua Caliente Watershed USGS Gages

USGS Gaging
Station

USGS
09483100
TANQUE
VERDE
CREEK NEAR
TUCSON,
ARIZ

USGS
09484500
TANQUE
VERDE
CREEK AT
TUCSON,
AZ.

USGS
09484000
SABINO
CREEK NEAR
TUCSON, AZ

USGS
09484200
BEAR CREEK
NEAR
TUCSON,
ARIZ.

Aug. 1940 to
Jan. 2015

USGS
09483200
AGUA
CALIENTE
WASH TRIB
NEAR
TUCSON,
ARIZ
Aug. 1965 to
Aug. 1980

Period of
Record
Watershed
Area (sq. m)
Flood Peak of
Record (cfs)
Date

Nov. 1960 to
Dec. 2012

Jul. 1932 to
Jan. 2015

Nov. 1960 to
Dec. 1978

43

219

2.14

35.5

16.3

8,600
2-Oct-83

26,600
31-Jul-06

430
19-Sep-71

15,700
31-Jul-06

1,400
18-Dec-78
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These records indicate that floods in the Agua Caliente watershed can occur from all three of the three primary
flood mechanisms that occur in Pima County, convective storms, tropical storms and frontal storms. Rain on snow
events occur in this watershed when frontal storms produce rain on existing winter snow.
The table below summarizes Pima County’s Alert Gages. The locations are from the District’s Alert map.
Table 4 - Agua Caliente Watershed ALERT Streamflow Gages

Pima County ALERT
Gage

Agua Caliente wash
at Tanque Verde
Road
ID: 2203

Agua Caliente at
Houghton Road
ID: 2199

Agua Caliente Wash
Near LA Milagrosa
Canyon
ID: 2253

Location (Latitude,
Longitude)

(32.2509,-110.7667)

(32.2483,-110.7722)

(32.297,-110.7167)

Period of Record

199-12-14 to
Present

1994-06-02 to
Present

2017-07-13 to
Present

Watershed Area (sq.
m)

60.9

40.88

25.18

Flood Peak of
Record (cfs)

9756.2

8300

4609.4

Date

07-31-2006

07-31-2006

07-22-2017

There are no ALERT precipitation gages in this watershed.
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Below are excerpts for Agua Caliente from the District’s Table of Regulatory Discharges (Revised October 28,
2014).
Table 5 - Agua Caliente Watershed Regulatory Discharges

Watercourse

Regulatory
Discharge, cfs
1% Return Frequency

Agua Caliente Wash:
Upstream of confluence with
Tanque Verde Creek

7,180

Drainage
Area, sq.
miles
40.40

Source of
Discharge
Information
FEMA Map Revision
(11-09-1817S)

Downstream of the divergence of
the Agua Caliente Spur Flow

10,540

‘’

Downstream of confluence with
Soldier Canyon Wash

13,000

‘’

Upstream of confluence with
Soldier Canyon Wash

12,000

Agua Caliente Split Flow
@ Divergence from Agua Caliente
Wash

3,360

Agua Caliente Spur Flow
@ Confluence with Agua Caliente
Split Flow
Forty-Niners Wash
@ National Forest Boundary

FEMA Map Revision
(11-09-1817S)
From Previous
Discharge Table

4,578

‘’

3,500

Old Grandad Tank Wash
@ Tanque Verde Creek
Confluence

Upstream of Confluence with Bear
Creek

‘’

2,460

@ Tanque Verde Road

3,942

‘’

FEMA Map Revision
(11-09-1817S)

5,820

@ Confluence with Tanque
Verde Creek

Sabino Creek
Upstream of Confluence with
Tanque Verde Creek

28.60

Pima County
2.02 Regional Flood
Control District
Special Study (#57)

18,000

66.40 FEMA, Flood
Insurance Study

12,500

36.80
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‘’

Watercourse
Tanque Verde Creek
Upstream of Confluence with
Rillito Creek

Regulatory
Discharge, cfs
1% Return Frequency

Drainage
Area, sq.
miles

Source of
Discharge
Information

34,000

241.0 FEMA, Flood
Insurance Study

Upstream of Confluence with
Sabino Creek

28,000

149.0

‘’

Near the confluence with the
Agua Caliente Wash

23,000

99.60

‘’

Wentworth Wash
Upstream of Speedway Boulevard

4,719

Pima County
5.3 Regional Flood
Control District
Special Study (#58)

Flood characteristics vary greatly on the watershed. While flow is primarily constrained in mountainous channels,
distributary flow patterns develop where these channels enter the valley floor at the apex of alluvial fans, and
residential properties are at risk for flood damage where drainage infrastructure does not exist. Potential for
overbank flow leading to flooding exists along the Tanque Verde Creek, particularly at its confluence with Agua
Caliente Wash.
Likewise, flood characteristics themselves vary greatly depending on whether the event is convective, such as on
July 31, 2006, (which was a high intensity, shorter duration event) or a rain on snow event such as the February
1993 event, which released a higher volume of water, over a longer period. Tributary flooding is likely during short
and long duration storms while main stem flooding typically occurs during long duration or overlapping storm
events.
Agua Caliente Creek enters the valley floor onto alluvial fans, which is where most of the development has
occurred. Flows on these fans can cause erosion, deposition and channel avulsion. The July 31, 2006 also produced
debris flows on these alluvial fans, which resulted in flooding of some structures that would not have been at risk if
the debris flow had not altered the flow pattern at the apex in Soldier Canyon. In addition, even where flowpatterns were not altered, such as in Sabino Canyon upstream of Bear Canyon, the sediment released in the debris
flow filled the channel and reduced the flood capacity.
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5.4.1.2 Existing Development & Infrastructure Trends
The chart below shows the distribution of residents within known floodplains, and distribution between
incorporated and unincorporated areas. While 31% of the watershed population lives within a regulatory
floodplain, another 109 residents live behind a levee.
Figure 26 - Agua Caliente Watershed Population Distribution
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The chart below shows ownership.
Figure 27 - Agua Caliente Wash Unincorporated Pima County Ownership in Acres
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While build out of improved developments and some lot splitting can be expected few large tracts are available for
development. The charts below show land use in the watershed and floodplain.
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Figure 28 - Agua Caliente Wash Watershed Land Use in Acres

Figure 29 - Agua Caliente Floodplain Land Use
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As noted above single family residential is the largest non-governmental use of private floodplain land. The map
below shows these land use patterns.
Figure 30 - Agua Caliente Land Use Map

82

5.4.1.3 Riparian Habitat and Natural Areas
As shown on the figure below, there are 1,224 acres of Pima County Regulated Riparian Habitat within
unincorporated Pima County in this watershed. IRA includes areas without underlying habitat designation based
upon connectivity and soils amongst other factors. There are also 20,181 preserved acres in this watershed,
including 241 in regulatory floodplain.
Figure 31 - Agua Caliente Wash Watershed Riparian Habitat in Acres
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The confluence with the Rillito as well as the headwaters contain some of the largest networks of springs, surface
flows and shallow groundwater anywhere in the County. This water availability has contributed both to the
biologic, historic and cultural significance of this region as well as current high property and recreational amenity
values, which warrant the full measure of protection afforded by floodplain management practices.
The County-owned Agua Caliente spring has been anomaly dry for most of the past decade, and pumped
groundwater sustained the historic main pond. The District is renovating the landscape and lining the ponds to
preserve water, and in 2018, the spring began flowing again.
Today, landowners and community stakeholder groups
including, Friends of Redington Pass, Watershed
Management Group, Coalition for Sonoran Desert
Protection and Audubon Society are also pursuing
preservation and enhancement actions. A coalition of
conservation groups and landowners is critical for
addressing groundwater decline and non-native bullfrog
infestation treats to the biologic diversity in this
watershed.
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The Agua Caliente watershed transitions from 5,000 feet at its headwaters to 2,560 feet at the confluence with
Tanque Verde Creek, supporting a diverse riparian plant community. Higher in the watershed, Oak Woodland, an
open woodland dominated by one or more species of oak, fingers down riparian corridors, supported by shallow
groundwater and intermittent flow.
Further downstream in the watershed, slopes become less steep and the floodplain widens. Along the main
channel of Agua Caliente Wash, shallow groundwater and seasonally intermittent flows support Interior
Southwestern Riparian Deciduous Forest and Woodland, Mixed Broadleaf Series (Harris, 2001), where cottonwood
(Populus fremontii), Arizona sycamore (Platanus wrightii), velvet ash (Fraxinus velutina), and Arizona black walnut
(Juglans major) are commonly observed. Moving away from the main channel, along the ephemeral tributaries,
the plant community transitions into Sonoran desertscrub, commonly referred to as xeroriparian habitat, with an
occasional Netleaf hackberry (Celtis reticulata) and western soapberry (Sapindus saponaria) mixed in where the
two plant communities meet.

Molina Canyon Wash (left), Agua Caliente Wash at Prince Road (right)

Due to drier conditions in this reach, the main channel supports Sonoran Interior Strand, a plant community
commonly found along riverine channels subject to frequent inundation. Species commonly associated with
Sonoran Interior Strand include both perennials and annuals, including many of those associated with scrubland
communities, such as burrobrush, desert broom, seep willow, saltbush, Amaranth, sunflowers, dock (Rumex sp.),
nightshades (Solanum sp.), buckwheats (Eriogonum sp.), common cocklebur (Xanthium strumarium), datura
(Datura sp.) and others (Harris, 2001).
At the confluence with Tanque Verde Creek, Sonoran Riparian Deciduous Forest and Woodlands, both the
Mesquite Series and Cottonwood-Willow Series occur. These tropic-subtropic deciduous riparian forests are
dominated by one or more species of cottonwood (Populus fremontii), willow (Salix gooddingii), and velvet
mesquite (Prosopis velutina).
Along the channel edges of the floodway, Cottonwood-Willow Series is primarily found and is dominated by
Fremont cottonwood (Populus fremontii) and Goodding’s willow (Salix gooddingii). Common shrub species include
graythorn (Ziziphus obtusifolia), wolfberry (Lycium sp.), and others.
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Transitioning away from the main channel is the Mesquite Series, an open to fairly dense drought deciduous
woodland dominated by velvet mesquite, commonly referred to as a “bosque”. In many areas, understory
vegetation has been removed by private development, but where it still exists, vegetation is dominated by catclaw
acacia (Senegalia greggii), graythorn (Ziziphus obtusifolia), wolfberry (Lycium sp.), and Mexican elderberry
(Sambucus mexicana), as well as native grasses, annuals and vines. Once the understory has been disturbed, the
bosque becomes susceptible to introduction of non-native invasive species London rocket (Sisymbrium irio), and
native invasive species Palmer’s Amaranth (Amaranthus palmeri). These species take advantage of the newly
disturbed areas, oftentimes creating a monoculture that inhibits re-establishment of native species.

Bosque with an understory of London rocket at the Desert Willow property (left), and Isabella Lee property (right)

In recent years, declining groundwater levels and the on-going drought have caused groundwater dependent
species to die-off, causing a slow transition into a more xeric plant community that includes desert willow
(Chilopsis linearis), burrobrush (Ambrosia monogyra), and velvet mesquite (Prosopis velutina).
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5.4.1.4 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 32 – Agua Caliente Wash Drainageway Acreage
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219.7

222.5
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0.0

0.0

0.0

0.0

The Agua Caliente 2,200 (+/-) foot long soil cement levee is located on along the western embankment of the
upstream of the Tanque Verde Road Bridge. The Agua Caliente spur dike is not a levee but had to pass many of the
FEMA levee criteria in order for them not to map the floodplain as if the spur dike failed. It is located upstream of
Tanque Verde Road along east embankment of the Agua Caliente Wash. The southern portion of the spur dike,
adjacent to the channel, is soil cement. On the northern end, the structure bends to the east and becomes an
earthen embankment with armoring. There is one flap gate upstream of the bridge
The District manages 280 acres of open space lands in this watershed. The District primarily acquired these lands
through the Floodprone Land Acquisition Program (FLAP) and the majority lie within floodprone areas, with some
upland areas included as part of a larger parcel. The District inspects these lands triennially to inventory
infrastructure (if present), natural resources and identify threats and stressors.

Raccoon track (left), pot sherd (center) and a canyon tree frog (right)
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In 2017, the District implemented a trail plan to improve an existing trail system at the Desert Willow property.
Equestrians have heavily used this property for years prior to acquisition by the District in 2014, resulting in a maze
of trails throughout the property. The trails capture stormflow, resulting in erosion. Working with the local
community, the District developed a plan to close 30 percent of the trails and repair erosion, reducing the impact
on natural resources while still meeting the recreational needs of the community. The equestrian community has
taken ownership of the property, notifying the District when they have opened or closed trails.
Figure 33 - Desert Willow Trail Plan

Natural and human activities that threaten natural and cultural resources in the watershed include land
disturbance caused by adjacent property owners encroaching, invasive species, erosion, OHV use, illegal dumping,
wildcat trails, and illegal paintball and bmx courses. As resources allow, the District actively manages these threats
through placement of fencing, signage, and enforcement when needed.
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Partially dead Arizona black walnut (left), erosion, headcut (middle), and wildcat trail (right)

Illegally dumped manure (left), illegal bmx course at Isabella Lee (middle), and non-native invasive species fountaingrass (right)

Recent OHV tracks (left), illegal paintball course (middle), and trail closure (right)
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5.4.1.5 Needs – Capital Improvement
For each watershed; monitoring, frequently flooded structures and properties subject to damage, exposed
infrastructure, and safety concerns have been described in full detail in the District’s Flood Response Field Manual
(April 2019). Each of the areas so identified have addresses and geodetic coordinates associated with them and
District personnel have them mapped in the Geographic Information System used. For planning purposes, specific
items of concern follow; the complete report is in Appendix D.
Data gathering needs include monitoring effects of 2006 debris flow event. The trigger discharge to monitor the
area east and south of the spur dike is approximately 7,500 cfs at the Tanque Verde Road Gage (ALERT ID# 2203).
While the district does not need additional gauge stations, it is important to use satellite to monitor aggregation
and degradation of the channels.
Data Gathering Needs

x

Monitor effects of 2006 debris flow event on areas that, prior to the 2006 event, did not experience
flooding. How is the new sediment deposition affecting flow? (T13S R16E Sec. 18/19) <GIS Point ID:
ACW-DAT-001>

x

Agua Caliente Wash: The trigger discharge to monitor the area east and south of the spur dike is
approximately 7,500 cfs at the Tanque Verde Road Gage (ALERT ID# 2203). Location is the
intersection of Melpomene Way and Sundance Dr. (T13S R16E Sec. 31) <GIS Point ID: ACW-DAT002>

Frequently Flooded Structures and Properties Subject to Damage

x

Agua Caliente Wash breaks out near 2861 N. Melpomene Road. in the Melpomene and Glenn area.
(T13S R16E Sec. 19) <GIS Point ID: ACW-FSP-001>

x

Agua Caliente Wash overbanks on the left bank near Limberlost and Soldier Trail. Tributary flows
exacerbate flooding. (T13S R16E Sec. 19) <GIS Point ID: ACW-FSP-002>

x

Agua Caliente Wash: there are erosion issues along Bel Air Ranch Estates. (T13S R16E Sec. 30) <GIS
Point ID: ACW-FSP-003>

x

Agua Caliente Wash: channel migration of Agua Caliente Wash threatens 3980 N. Homestead Road
(T13S R16E Sec. 19) <GIS Point ID: ACW-FSP-004>

x

Soldier Trail Wash: due to elevated roadway and lack of a dip section at Snyder road, flow tends to
divert, at least partially, toward 11610 E. Snyder Road, instead of remaining in the main channel of
wash. DOT has placed large berm in front of property for protection. Elevated roadway has caused
sediment deposition upstream of Snyder road between Catalina Hwy and Soldier Trail (DOT issue).
Several structures downstream of Snyder Road have flooded in the past. (T13S R16E, Sec. 19) <GIS
Point ID: ACW-FSP-005>

x

Soldier Trail Wash: immediately downstream of Mt. Lemmon Short Road, 5267 N. Mt. Lemmon Short
Road and 5247 N. Mt. Lemmon Short Road, properties and structures experience flooding during
large storm events. (T13S R16E, Sec. 18) <GIS Point ID: N ACW-FSP-006>

x

Castle Rock Wash contains a lot of sediment and the overbank floods frequently. (T13S
R15E Sec. 35) <GIS Point ID: ACW-FSP-007>
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x

Fortyniners Wash: Upstream development has caused problems southwest of Redington
and Wentworth in the area around Calle Tatita and Calle Tango. (T13S R16 Sec. 32)
<GIS Point ID: ACW-FSP-008>

x

Agua Caliente Wash: Inundation of homes adjacent to the main watercourse may start at
5,000 cfs, recorded at Tanque Verde Road Gage (ALERT ID# 2203). Homes located on both
sides of the wash north of the spur dike and south of Ft. Lowell Road are expected to flood
as flows approach 7,000 cfs. Flows greater than 7,000 cfs are likely to go around the spur
dike. Homes immediately upstream of Fort Lowell Road are expected to flood as flows
reach 13,000 cfs, with more likely flooding occurring further upstream as flows exceed
13,000 cfs. (T13S R15E Sec. 36)
<GIS Point ID: ACW-FSP-009>

Infrastructure

x

Agua Caliente Wash is head-cutting (6-8 ft. deep) up towards Soldier Trail. Damage to
roadway likely as head-cutting progresses up stream. (T13S R16E Sec. 19) <GIS Point ID:
ACW-INF-001>

x

Snyder Road is potentially subject to damage along the eastern portion of the Santa
Catalina mountain front. (T13S R16E Sec. 18) <GIS Point ID: ACW-INF-002>

Safety Concerns

x

Agua Caliente Wash: The entire Agua Caliente base flood will not fit through the Tanque
Verde Road Bridge on major floods. Some flow will go over Tanque Verde Road east of the
bridge. On the 100-year flood or less, flow depths over the roadway are expected to be
less than one foot deep. If you are traveling down Tanque Verde Road and it appears to
have shallow flow going over the roadway to the east of the bridge, proceed with extreme
caution. (T13S R15E Sec. 36) <GIS Point ID: ACW-SAF-001>

x

Access to the area east of Agua Caliente Wash and north of Caliente Hills Wash (north of
Fort Lowell Rd.) can get cut-off during flood events. Do not enter this area during a flood
event unless prepared to remain there until the flood waters subside. (T13S R16E Sec. 30)
<GIS Point ID: ACW-SAF-002>

x

Fort Lowell often remains closed at Agua Caliente Wash after major flow events due to
sand bar deposition on the roadway. (T13S R16E Sec. 30) <GIS Point ID: ACW-SAF-003>

x

This area contains numerous wash crossings that
may become impassable. Paved crossings are subject
to flood damage and may be severely damaged.
Snyder Road between Harrison Rd. and Soldier Trail
is particularly problematic. (T13S R16E Sec. 19) <GIS
Point ID: ACW-SAF-004>
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x

Agua Caliente Wash: When flows go around the spur dike (possibly at 7,500 cfs at Tanque
Verde Road Gage (ALERT ID# 2203) a key emergency services issue is Tanque Verde Road
east of the bridge will start to be flooded. For the Q100 the depth on the roadway will be
about 1 foot. (T13S R15E Sec. 36) <GIS Point ID: ACW-SAF-005>

5.4.1.6 Floodplain Management
Future needs identified by District staff include:
x
x
x
x
x
x
x

Riparian preservation
Shallow groundwater
High value unprotected property
Repetitive Loss Properties
Cumulative Improvements to non-conforming uses
Bank reclamation
Warning System Outreach
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