5.4.9 Rillito Creek
Rillito Creek begins at the confluence of Tanque Verde Creek Wash and Pantano, and includes the headwaters of
the Alamo Wash, a major tributary. Its downstream terminus is the confluence with the Santa Cruz River, just
within the Town of Marana. It is comprised of 15,609 acres (24.4 square miles), however nearly 14,000 acres are
within The City of Tucson.
Figure 100 - Rillito Creek Watershed Map
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5.4.9.1 Flood Characteristics
In addition to 855 acres of SFHA zones included on the chart above, there are also 825 acres of District Special
Studies Floodplains in this watershed and no sheet flood areas in part due to urbanization including channelization
and streets.
Figure 101 - Rillito Creek SFHA in Acres

Storms that would trigger flooding in the urbanized tributary watersheds outside of the main channel of the Rillito
River include intense localized summer storms.

The table below provides a summary of the USGS gauging station records.
Figure 102 - Rillito Creek Watershed USGS Gages

USGS Gaging Station

USGS 09486055 Rillito Creek at La Cholla
Boulevard

Period of Record

July 1990 to January 2015

Aug. 1988 to Jan. 2015

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

922

871

39,000

37,900

July 31, 2006
32,000

31-Jul-06
N/A
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USGS 09485700 Rillito Creek at
Boulevard

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 releases a higher volume of water over a longer period. USGS does not gauge the smaller, urban
tributaries, which would be subject to flooding during short duration, high intensity storms.
In addition, there are District ALERT stream flow gages at three locations: Rillito Creek at La Cholla Boulevard
(#2360), Ruthrauff Road at La Cholla Boulevard (#2380), Rillito Creek at Dodge Boulevard (#2350), Alamo Wash at
Glenn Street (#2370), Hawthorne Street at Beverly Avenue (#2320), and Golf Links Road at Kolb Road (#2330).
The table below presents excerpts from the District’s Regulatory Discharge Table. The table does not include the
southern tributaries within the incorporated limits of the City of Tucson.
Table 30 - Rillito Creek Watershed Regulatory Discharges

Watercourse

Regulatory
Discharge, cfs
1% Return
Frequency

Rillito Creek
Upstream of Confluence with
Santa
Cruz River

@ First Avenue

Drainage Source of Discharge
Area, sq. Information
miles

32,000

935.00 FEMA, Flood
Insurance Study

32,000

892.00
‘’

The FIS for Incorporated Areas includes 1%-annual-chance (100-year) peak discharges for the Alamo
Wash, Alvernon Wash, Arcadia Wash, Christmas Wash, Columbus Wash, Midway Wash, Sahuara Wash
and Van Buren Wash, summarized below.
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Watercourse

Concentration Point

Alamo Wash

at Grant Rd.
at confluence with
Rillito River
At Speedway Blvd.
at Roger Rd.
at confluence with
Alvernon Wash
at Speedway Blvd.
at Pima St.
at confluence with
Alamo Wash

Alvernon Wash
Arcadia Wash
Christmas Wash
Columbus Wash
Midway Wash
Sahuara Wash
Van Buren Wash

Drainage Area
(sq. miles)
5.6

1% Peak Discharge
(cfs)
5000

3.3

5310

2.26
3.1

2450
2334

1.9

1885*

0.9
0.4

1769
622

0.5

941

*Per August 3, 2005 LOMR 04-09-0547P
While the District does not have regulatory jurisdiction over the incorporated areas in this watershed, the District
does provide technical assistance to the City of Tucson, mapping flood hazards. This includes new studies and
maintenance of the ALERT system. Furthermore, the City has adopted County critical and balanced basin
standards.
Watercourses in the City of Tucson also have associated 1% annual chance peak discharges at select
concentration points based upon HEC-1 analyses developed for the Tucson Stormwater Management Study (TSMS,
1995). A GIS layer is available from the City of Tucson for these concentration points.
In addition, 1% annual chance peak discharge values from 2-dimensional analyses are available at numerous
locations based upon Special Study No. 2, Ruthrauff Basin Management Plan Technical Data Notebook. Completed
in 2015, the Ruthrauff Basin Management Plan encompasses the urban area west of Campbell Ave.
Shallow sheet flooding presents flood risk to structures where drainageways are not constructed or are
inadequate.
FEMA has delineated floodplains for the Rillito River and overbank areas and for the above-mentioned urban
tributaries. Within the District’s jurisdiction, overbank flooding from the Rillito River does not affect a significant
amount of development although the impact to affected structures could be substantial.
The Rillito River has 100-year bank protection on both banks, and several grade control structures exist within the
channel bottom. The District has documented sedimentation in the channel and regular maintenance is required
to ensure the capacity of the channel. An at-grade crossing at Camino de la Tierra, is inaccessible and barricaded
during flood events.
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During past floods, the soil bank protection has protected public infrastructure and private property along the
Rillito River from erosion and lateral migration. Approximately 225 linear feet of bank protection was damaged in
2006 by undercutting. This District has since repaired the bank protection.
For the Rillito Watershed west of Campbell Ave., The Ruthrauff Basin Management Plan Technical Data Notebook
includes inundated (map?) areas by depth for the 1% annual chance. The District has identified shallow flood risk
in areas upstream of Interstate 10 and the Union Pacific Railroad. At the transportation structures, depths may be
higher, and mitigation through improved drainage crossings would reduce impacts. A basin management study of
the Alamo Wash and its tributaries (Arcadia Wash, Sahuara Wash and Van Buren Wash) will commenced in 2016.
This study provides current floodplain mapping for these watercourses.
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5.4.9.2 Existing Development & Infrastructure Trends
The chart below shows the distribution of residents within known floodplains, and distribution between
incorporated and unincorporated areas.
Figure 103 - Rillito Creek Watershed Population Distribution
25,000

24,456

20,000
13,996
10,460

15,000

16,095

10,000
7,231

5,000
-

-

-

1,130

Much of this watershed and the Rillito River are within the City. The incorporated population lives primarily within
highly urbanized areas where many constructed and bank-protected drainageways exist. The District continues to
cooperate with the City to identify peak discharges within the urban areas and to study feasible flood mitigation
measures. Most areas of this watershed are fully developed.
Figure 104 - Rillito Creek Watershed Ownership in Acres
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Figure 105 - Rillito Creek Watershed Land Use in Acres

2019 Flows on the Rillito River
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The map below shows the distribution of these land uses.

Figure 106 - Rillito Creek Land Use Map
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Figure 107 - Rillito Creek Floodplain Land Use

Typical Urbanized Drainage
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5.4.9.3 Riparian Habitat and Natural Areas
As shown on the figure below, there are just 48 acres of Pima County Regulated Riparian Habitat in this watershed;
however, 500 have been designated IRA. This reflects the differing methodology used to create the PCRRH maps,
which included vegetative density, and the IRA that included consideration of geohydrology, soils, and connectivity
as they were for different purposes. The former preservation while the latter includes restoration and
enhancement. There are also 60.4 preserved acres in this watershed, including 52 in regulatory floodplain.
Figure 108 - Rillito Creek Watershed Riparian Habitat in Acres
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Although little perennial water exists along the Rillito, its size and regional significance play a role in its designation
as Important Riparian Area.
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While the watershed defined for the purposes of this report includes the tributaries form the north bank
numerous canyon washes originating in the Catalina and Rincon Mountains feed Rillito Creek after passing through
the suburban foothills into the geologic floodplain basin. In addition to providing a wildlife and recreational
corridor, the Rillito plays a very significant role in recharge and flood attenuation.
The 52–acre Swan Wetlands ecosystem restoration project was the first project in the region where the District
salvaged native toads and slower-moving lizards, otherwise decimated by construction earthwork. The District’s
water-harvesting restoration projects and upstream efforts by the Watershed Management Group to restore
surface flows to once perennial reaches will also contribute greatly to restoration efforts here.
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5.4.9.4 Historic Floodplain Management Approach
A small area of the downstream portion of the watershed and a small area at the confluence of the Finger Rock
Wash lies within Pima County flood control jurisdiction. As shown above, the watershed is urban with less than 400
feet of overall elevation change and flow through urban conveyances of similar slopes rather than natural
watercourses.
Flooding within urbanized areas exist around constructed drainageways and other conveyances, primarily urban
roads. Flood hazards associated with the urban watercourses include under-capacity infrastructure such as
channels and culverts. Numerous at-grade crossings at the urban watercourses are inaccessible and barricaded
during flood events. Due both to historical flooding (especially those experienced in 1983 pictured below), historic
development patterns and much of the contributing area being within the City of Tucson, bank protection and
maintenance responsibility have been the predominating concern for the District. The District has been able to
acquire properties or drainage easements essentially along the entire reach of the Rillito River.

The figure below shows the split between natural and improved drainageways, and how many acres the District is
responsible for in each jurisdiction.
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Figure 109 - Rillito Creek Drainageway Acreage
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As designed Rillito Creek can convey large flows within the protected banks. All of the Rillito is bank protected.
Still as pictured below without sediment management particularly after wildfires design capacity may not remain
as occurred during the 2006 event pictured below. In the Dodge and Alvernon areas near the park shown in the
picture, banks can overtop as indicated by FEMA mapping.

2006 Rillito Flooding at Brandi Fenton Park
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The only at-grade crossing is located at Camino De La Tierra (CDLT). Sensor 2363 is approximately 1.5 miles
upstream of CDLT. The stream gauge between Dodge and Alvernon (2353) is approximately 7 miles upstream of
2363. Assuming an average channel velocity of 10 fps, travel time from 2353 to 2363 is approximately 1 – 2 hours.
Observed travel times in wetted conditions during monsoon 2016 was just over two hours between 2353 and
2363. Travel times are change through the rainy season as the channel becomes wetted. Observations of flows at
2363 show that if the channel is already wetted, as little as 150 cfs observed at 2363 can reach CDLT and affect
traffic. Additionally we have observed that if there is heavy rain in the area, that sufficient flows can enter
between 2363 and CDLT to affect traffic. Accordingly, the ALERT staff contacts the COT for very low flows at 2363
especially when there is rain in the immediate area. The City of Tucson Street Maintenance Division receives
automated alarms for rising rate of 1 foot per hour at 2363. Streamflow of 1,000 cfs at Dodge (2353) and 200 cfs at
La Cholla (2363) may affect at-grade crossing at El Camino De La Tierra.
5.4.9.5 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

x

No site-specific issues identified.

Frequently Flooded Structures and Properties Subject to Damage

x

Rillito River breaks-out of the channel near Alvernon Road. (T13S R14E Sec. 27) <GIS Point ID:
RIL-FSP-001>

x

Rillito River breaks-out of the channel near Dodge Blvd. (T13S R14E Sec. 28) <GIS Point ID: RIL-FSP002>

x

There are levee-like conditions upstream and downstream of Swan Road between Alamo Wash
and Alvernon Wash, on the south side of the Rillito. (T13S R14E Secs. 26 and 27)
<GIS Point ID: RIL-FSP-003>

x

3371 E. River Rd. (111-02-003B) - Repetitive Loss Property, with losses claimed in 1993 and 1996.
(T13S R14E Sec. 28) <GIS Point ID: RIL-FSP-004>

Infrastructure

x

Monitor and document the flood water level at the Dodge Blvd. If the water level appears to be
within 18 inches of the crossing infrastructure, call the District or 911. (T13S R14E Sec
28) <GIS Point ID: RIL-INF-001>

Safety Concerns
x

Do not attempt to cross Dodge Blvd. if the flood water level is near the bridge deck. (T13S R14E Sec. 28)
<GIS Point ID: RIL-SAF-001>
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x

District flood investigators monitor the water level at the Dodge Boulevard Bridge. If the water level is
within 18 inches of the crossing infrastructure, ALERT staff contacts interjurisdictional emergency
responders. This is an identified safety concern. The public and responders should not cross it if the
flood water level is near the bridge deck.

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

Aggradation/degradation
Recreational destination
Vegetation management
Activity center/high visibility use
Transient camps

Exposed Infrastructure
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