MEMORANDUM
Date: September 9, 2021

To:

The Honorable Chair and Members
Pima County Board of Supervisors

Re:

Regional Flood Control District Program Development to Increase Water Availability
through Enhanced Groundwater Recharge of Stormwater and Reuse of Same

From: C.H. HuckelberT
_./..A,.,,,-,,.......
County Admini� /
/

I asked the Regional Flood Control District (RFCD) to develop an appropriate work plan to
utilize RFCD resources for the purpose of flood control as well as groundwater recharge and
stormwater reuse. These actions are known to improve overall water resiliency.
The attached report specifies their activities to date and outlines a course of action. I have
approved all of RFCD's recommendations in this matter and expect our flood control actions
will continue to prevent flood damage, the loss in property, personal injury and lives in addition
to improving the region's overall water supply.
A number of actions are in the planning process for implementation, including substantial
expansion of the Kino Environmental Restoration Project (KERP), which now supplies a large
percentage of the turf irrigation demand for the Kino Sports Complex. With the addition of
additional fields south of Interstate 10, it is important that the storage and urban water
harvesting capacity of KERP be increased.
The RFCD is actively pursuing a number of smaller flood detention/retention basins for
reducing flood damages from intense urban storms and beneficially using stormwater for
environmental restoration purposes.
CHH/anc
Attachment
c:

Jan Lesher, Chief Deputy County Administrator
Carmine DeBonis, Jr., Deputy County Administrator for Public Works
Francisco Garcfa, MD, MPH, Deputy County Administrator & Chief Medical Officer,
Health and Community Services
Suzanne Shields, Director, Regional Flood Control District

TO:

C. H. Huckelberry
County Administrator

SUBJECT:

DATE:

September 8, 2021

FROM:

Suzanne Shields, P.E.
Director

Urban Stormwater as a Water Resource

Pima County has understood the value of stormwater as a resource for a very long time and has
developed numerous policies in order to provide a level of resilience to drought. These policies include
requiring retention of the first 0.5” of runoff from new development, regulating the disturbance of
riparian habitat, which are areas that are vital for recharge as well as for flood risk reduction and
environmental benefits, and the development of a Water Demand Policy that is applicable at rezoning
to ensure that new entitlements do not exacerbate the water resource issues.
In addition, Pima County has implemented numerous capital projects to collect and beneficially reuse
stormwater, including the regional scale Kino Environmental Restoration Project, neighborhood scale
projects such as the Seneca Basin in midtown Tucson and a considerable number of small restoration
projects along the Chuck Huckelberry Loop.
As the concern regarding reliable water supplies increase, the County needs to continue to lead with
respect to increasing the use of stormwater for beneficial use.
Attached you will find a report, entitled Urban Stormwater as a Resource Work Plan that describes the
opportunities and limitations of increasing urban stormwater for beneficial use and makes
recommendation for the County and District to increase the community’s resilience to drought
SS/tj
Attachments
c:

Carmine DeBonis, Jr., Deputy County Administrator – Public Works
Yves Khawam, PhD, Assistant County Administrator – Public Works
Eric Shepp, P.E., Deputy Director – Regional Flood Control District
Andy Dinauer, P.E., Deputy Director – Regional Flood Control District

URBAN STORMWATER AS A WATER RESOURCE
WORK PLAN
Pima County desires to increase resilience by considering methods to increase use of stormwater for
beneficial purposes and to reduce potable water demand. This can be accomplished in a variety of ways
with the best approach determined on a case by case basis after evaluating a number of factors, each
with their own opportunities and constraints. At the land use level, the region can be divided into the
existing urban/developed area and undeveloped growth areas.
EXISTING URBAN AREAS
In urban areas, the increase in impervious surface due to streets, parking lots, and rooftops decreases
the losses associated with infiltration resulting in higher peak discharges and runoff volumes. In these
areas, the opportunity exists to calculate this increased runoff volume and request surface water rights
from the Arizona Department of Water Resources (ADWR). This new water would be any stormwater
generation above that which would occur naturally on an undeveloped watershed. For example, the
surface water right filed for the Kino Environmental Restoration Project (KERP) is predicated on the
determination that more stormwater exists today than would have occurred prior to development
because there are now rooftops and roadways that shed stormwater where previously there were soils
that infiltrated rainwater. The Kino Environmental Restoration Project report (Zeller, 2001) developed a
series of regression equations based on the fraction of impervious surfaces and the size of the
watersheds using observed data from gaged watersheds, which were used to establish the volume of
new water.
PRIORITIZING WATERSHEDS
In order to identify watersheds with large amounts of potentially available new water, an analysis of
how impervious each watershed could be completed (See Figure 1 for an example of an analysis that
calculates the percent impervious by watershed). Those watersheds with relatively high amounts of
impervious surfaces would be appropriate for further analysis regarding potential volumes of
stormwater that could be captured for beneficial use. The KERP methodology would be used for any
new largescale retention projects where acquiring a surface water right was required or desired.
LOCATING BASINS
However, the opportunity for the construction of large regional basins to collect stormwater for
recharge or beneficial use may be difficult to achieve due to the limited land available in watersheds
with the highest amount of impervious surfaces. In order to capture meaningful volumes for ADWR
credit, large basins with sufficient volume to retain this new water will be necessary.
If beneficial use is a desired outcome, a further constraint is the need for nearby uses that create a
demand for use of this new water. Figure 2 shows an example of public lands in the watersheds that
have high percentages of impervious surface. The current public land available is even further limited
since many of these locations have existing uses. In order to create a new regional basin with the size
necessary to capture sufficient volumes of water, the acquisition of private land is likely. This constraint
is even more relevant if the need to create an adjacent demand for the retained water is desired.
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Figure 1: Watersheds themed by percent impervious.
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Figure 2: Public land ownership.
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An additional consideration for locating large basins is the benefit of flood hazard reduction. Flood
mitigation should also be prioritized in balance with stormwater collection volumes and together will
influence basin location.



Basins located farther downstream will collect greater quantities of new water as there is a
larger contributing watershed of impervious surfaces.
Basins located farther upstream will provide greater flood hazard reduction as there is a more
downstream opportunity to remove structures from the floodplain.

RETROFITTING EXISTING INFRASTRUCTURE
Perhaps the most cost effective approach to increasing the beneficial use of stormwater is to look at the
repurposing of existing flood control infrastructure. For example, the KERP was a retrofit to the Ajo
Detention Basin that now beneficially uses approximately 75 acre-feet of stormwater a year. The most
likely candidate for retrofit is the Massingale Retention Basin. This basin was created for flood mitigation
of downstream properties, but due to space limitations it is undersized and provides only limited
protection. In addition, the retention depth creates a vector problem when holding standing water for
prolonged periods. A recent evaluation of the potential for storage and reuse at Massingale concluded:
1. The Massingale Retention Basin is lacking in volume to contain rainfall events greater than a 2 to
5-year events (3-hour duration) without accumulating several feet of water depth.
2. The retention basin is not capable of containing abnormally large, single rainfall events or multiple
events occurring in quick succession.
3. There is sufficient stormwater available on an average year to meet a conservative estimate of
the adjacent 5.5 acre Denny Dunn Park’s plant demand.
4. In the months of April, May and June, irrigation demand exceeds stormwater supply, so an
alternative supply would be necessary to supplement stormwater.
5. A minimum 12 acre-feet of water would need to be captured and stored during the dry spring
months in order to ensure steady water supply to the park. This water is available during other
periods of the year (Monsoon/Winter) and could be stored for future use.
6. Water capture used to irrigate Denny Dunn is also directly reducing ponded depths in the
retention basin.
Figure 3 shows the impervious areas in the Massingale Basin watershed.The fact that there is existing
flood control infrastructure and adjacent water demand increases the feasibility of a successful project,
although new storage infrastructure will be likely.
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Figure 3: Massingale Watershed
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Additional analysis and design would need to occur; however, to optimize the goals of flood protection
and beneficial water use, but the basic criteria for sufficient volume capture and adjacent demand make
this an ideal location for consideration.
The Regional Flood Control District (District) also evaluated the potential for capturing stormwater for
beneficial use at Crooked Tree Golf Course. Based on the study, the theoretical stormwater capture
potential is estimated to be about 33% of the golf course demand. More practical considerations such as
basin sizing for capturing flows during monsoon, or how to address the sediment supply from the
suburban watershed have not been evaluated and would likely diminish the feasibility due to large
operating costs associated with constructing and maintaining basin capacity.
Other locations for potentially retrofitting or expanding existing flood control facilities include basins on
the Kino South, and the Star Valley and Camino Verde basins on the southwest side.
DECENTRALIZED RETENTION
Where regional basins are not appropriate or feasible, opportunities remain for beneficial use of
stormwater at the neighborhood and lot scale. Although this type of reuse would not be creditable by
ADWR from a water resource perspective, they would be easier to implement since significant space is
not needed. The District has already completed construction of a number of these basin in the Christmas
Wash watershed at Seneca Street/Dodge Boulevard and on Richey Road south of Catalina High School.
The District anticipates completing additional basins this fiscal year at Cherry Avenue Park, near
Irvington Road and Campbell Avenue, and at New Hope Church, near 12th and Valencia Road. The
District is also working with City of South Tucson for the acquisition of land and basin construction
within their jurisdiction.

Figure 4: Photos of Seneca Basin
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Figure 5: Plan for Cherry Avenue Park
The District would continue to opportunistically identify locations where additional projects can be
completed. While flood mitigation is often marginal due to relatively small size of the projects,
considerable other benefits are provided including, but not limited to, increased urban canopy with no
increased water demand, reduced heat island concerns, improved water quality, street calming, and
reduced costs for cooling of structures. The following Low Impact Development (LID) practices should be
emphasized where regional basins are not feasible.
1.
2.
3.
4.

Maintains water generated onsite or near source.
Creates vegetated open space without an increase in demand.
Could be applied in parallel to greater retention applications.
Consider studies about the feasibility of implementation on the lot scale.

When prioritizing future locations for these basins, the District will use regional data sets including
urban tree canopy (Figure 6) and urban heat severity (Figure 7) maps in order to maximize the benefits
achieved through decentralized retention.
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Figure 6: Tree Canopy Map Example
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Figure 7: Urban Heat Map Example
9

GROWTH AREAS AND NEW DEVELOPMENT
In the growth areas where new development is occurring, water resilience is being addressed by
continued implementation of current regulations including Pima Prospers Water Policy requirements,
which require water conservation measures and encourages the use of LID standards and the Design
Standards for Detention/Retention, which requires retaining the 0.5” of rainfall from new development
(determined as the 85% rainfall event, and calculated consistent with guidance prepared by ASCE, 1998),
as well as providing detailed guidance on beneficial use of this water.
If increased resilience is desired in order to reduce potable demand for future development, the District
would recommend updating the first flush retention requirement to capture the 95% rainfall event as
recommended in more recent EPA guidance (2009). The District evaluated what the use of the 95%
rainfall would mean for Pima County, and it results in a requirement to capture and retains the first 1” of
rainfall from new development (See attached analysis). In order to further improve on these
requirements, additional policy considerations could be:
1. New Development (Low Density), where the Detention/Retention Manual doesn’t apply:
a. Encourage Green Infrastructure (GI) and LID practices so that post-development
hydrology mimics pre-development with use of decentralized basins.
2. New Development (High Density)
a. Require that site layout of new development considers the onsite hydrology and
recognize that impervious areas are stormwater sources for beneficial use (e.g.,
maximize directly-connected paths where reasonable, use steel roofs to increase runoff
from surfaces, put flows in pipes to minimize loss between source and point of
collection and use).
b. Increase retention requirements (volume) to capture and retain 1” of runoff (95%
rainfall).
c. Require LID and decentralized retention instead of encourage. Making this a
requirement is supported by FEMA and creditable through the Community Rating
System.
3.

4.

Balanced/Critical Basin Criteria – Revisit balanced and critical basins and standards:
a. In Balanced Basin: Standard could be Developed Condition Minus Existing (Natural)
Condition, essentially the expectation that post development hydrology will mimic predevelopment conditions in terms of peak and volume.
b. In Critical Basin: Standard could be Balanced Basin requirement plus larger percentage
factor that current 10%. City of Tucson standard is 15%.
New Requirement to address site layout at the block plat level to address hydrology.

SOUTHEAST EMPLOYMENT AND LOGISTICS CENTER
An exception to the new growth area policy would be the Southeast Employment & Logistics Center
(SELC), which is property owned and controlled by Pima County. As such, the County has full discretion
regarding site planning for the purposes of drainage conveyance, detention and retention. As part of the
development process, a Master Plan will be created that will optimize detention/retention basin
location in order to locate detention/retention basins for new development onsite in a way that they
can retrofitted as part of a larger regional basin as the area develops and the area urbanized. As part of
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the Houghton Road widening project, the District is already planning and designing the channels that
will carry offsite flows through the property (Figure 8). The District anticipates that channels located
inside the fairgrounds will be excavated with some of the fill being used to elevate Houghton Road and
the remainder of the fill used to elevate pads for future development to the west of the fairgrounds.
Locating the onsite detention/retention facilities near these channels will allow for additional future
opportunities for beneficial use of stormwater. It may be possible to claim surface water credits once
the areas are developed and new impervious surfaces are constructed.

11

Figure 8: SELC Drainage Channels
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RECHARGE ALONG THE REGIONAL WATERCOURSES
As participants in the Bureau of Reclamation’s Lower Santa Cruz River Basin Study, the District evaluated
areas for potential recharge to offset supply and demand imbalances that are anticipated when climate
change is considered. The District has advocated for locating any recharge projects in areas that show
evidence of high transmissivity to the aquifer. Isotopic analysis of groundwater suggests higher natural
recharge along the regional watercourses (Eastoe and Gu, 2016; Eastoe, Gu and Long, 2004). Figure 9
shows the presence and concentration of tritium, which suggests higher rates of natural recharge.
Augmenting water resource supplies can occur through the construction of in-channel improvements to
enhance recharge of both reclaimed water and stormwater. While these improvements may not be
creditable by ADWR during storm flows, they will be effective providing actual additional recharge to
our aquifer.
In-channel improvements such as grade controls, induced meanders and on-line basins will increase the
recharge potential effluent, which will get ADWR credit, and stormwater, which will not. An added
benefit of this approach is the opportunity for restoration enhanced ecosystem services and both
passive and active recreation. However, in-channel improvement also have increased maintenance cost
associated with sedimentation and erosion. As such, these improvements should be limited to areas
with reclaimed water availability which, due to the credits, make these projects cost effective
The District proposes some overbank recharge projects to take advantage of the high transmissivity
areas. Since the Bureau’s project focused on locations of the water supply imbalance, these
recommendations were focused on those areas. If there is interest, other locations for overbank
recharge could be considered. The memo to the Bureau regarding recharge opportunities is attached.
This memo also shows properties the County and District own. Projects that can be located on land
already owned by the County or District reduce project timelines and cost, which increases feasibility.
RECOMMENDATIONS
If the County wishes to pursue increased water resiliency, the following actions the District can take are
recommended:
1) Evaluate the potential for new regional scale retention opportunities, focusing on opportunities
on existing public lands and emphasizing retrofitting existing infrastructure.
2) Continue to pursue decentralized retention throughout the County focusing on the urban areas.
3) Begin the stakeholder process to modify the drainage criteria for new development.
4) Participate with other County departments to ensure the site layout and ultimate development
of SELC maximizes retention and reuse of stormwater, including potential regional basins.
5) Consider opportunities to enhance in-channel recharge, particularly where reclaimed was exists.
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Figure 9: Map showing tritium concentrations in Eastern Pima County.
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LOWER SANTA CRUZ RIVER BASIN STUDY IN PIMA COUNTY
LOCATIONS OF POTENTIAL RECHARGE
Evan Canfield, Division Manager
Regional Flood Control District
Marie Light, Principal Hydrologist
Department of Environmental Quality
________________________________________________

BACKGROUND
The Lower Santa Cruz Basin Study (Study) adaptation phase identifies four locations of anticipated
supply and demand imbalances considering the modeled climate change impacts through 2060. The
four locations are:
1.
2.
3.
4.

Cañada del Oro
Tanque Verde System
Pantano System
Santa Cruz River near Green Valley

INTRODUCTION
Recharge projects can be used to store desalinated water. The range of projects include:



Stream Channel Recharge
Off-Channel Recharge Basins

Natural and artificial recharge has been taking place in Pima County for an extended period of time.
Mountain front recharge and stream recharge of runoff have been filling the Tucson Basin with highquality water for millennia. The geology has been favorable as well for artificial recharge as shown by
the stream channel recharge projects that passively recharge treated effluent and recharge of Colorado
River water in Central Avra Valley Storage and Recovery Project, Southern Avra Valley Storage and
Recovery Project, Lower Santa Cruz Recharge Project, Avra Valley Recharge Project and Pima Mine Road
Recharge Project.
Historically, the population was sensitized to treated water and they voted to recharge Central Arizona
Project water prior to using the water for potable purposes. There is a sensitivity to desalinized water as
well, so recharging it through the soil is likely to be well received by the public. Water recharged in
basins is more easily managed due to the ability to control the discharge rate and the fixed boundaries
of inflow to allow managers to set up a monitoring system that measures where the water is going.
Optionally, recovery wells can be installed in the vicinity of the recharge basins to maintain control of
the recharge mound.
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RECHARGE PROCESSES IN THE TUCSON BASIN
Studies of isotopes in wells in the Tucson Basin have mapped the origins of natural groundwater
recharge in the Tucson Basin (Eastoe and Gu, 2016; Eastoe, Gu and Long, 2004). These papers
summarized findings of the regional origins of groundwater with data collected and analyzed since the
1980s. Some of the findings of this study are:
1. Isotopic signature indicates primarily winter season higher elevation origin of groundwater.
2. Water in the regional aquifer beneath Central Tucson is primarily sourced from two systems:
a. Cienega Creek/Pantano Wash
b. Tanque Verde Wash/Rillito River
3. Water flowing in the Santa Cruz River in Central Tucson originated primarily from a perched
aquifer unconnected to the regional aquifer.
In addition, this Study identified where younger water is in the basin by tracking where tritium (an
isotope generated by testing of atomic bombs) occurs. As noted in the Study, in general, tritium occurs
in wells adjacent to major watercourses and is not detected in wells further away.
Figure 1 shows the location of the four areas of supply-demand imbalances and the tritium values. The
colored circles indicate the presence of tritium, while the crosses show non-detect. In some cases, water
in the non-detect wells have been dated with C14 and determined to be thousands of years old. The
post-bomb isotopic signature of the water adjacent to the major watercourses, coupled with the finding
that the water in the regional aquifer away from the major watercourses is quite old indicates that the
major watercourses are the primary pathway for recharge in the Tucson Basin.
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Figure 1. Isotopes and Areas of Supply Demand Imbalances

Recharge is favorable in the Tucson and Avra Valley basins where coarser grained sediments occur, such
as the Cañada del Oro Wash and the washes identified above. Recharge is not favorable where there are
finer-grained sediments. For example, the recharge rates in the Santa Cruz River near Green Valley may
be favorable, but the vadose zone has a fine-grained sedimentary layer that is not known for its
recharge capacity (Anderson, 1988).
The distribution of the finer-grained sediments is also prone to subsidence, such as along the Santa Cruz
River from FICO Farms to the Tucson International Airport. This reach could infiltrate the recharge water
into the sandy bed of the Santa Cruz River and the water would not have much space to enter the lower
sediments. The subsidence prone area is proximal to the locations were water supply-demand
imbalances are forecast to occur. Water management plans that minimize water level declines in this
area have additional savings from preventing subsidence.
RECHARGE IN THE PRIMARY AREAS OF SUPPLY DEMAND IMBALANCES
The floodplains, tritium values and County-owned parcels can be used to identify the location for future
recharge in the four target areas of anticipated supply demand imbalances identified by the Lower Santa
Cruz Basin Studies.
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Maps for the four areas show the following:
Figure 2 – Cañada Del Oro System. Pima County parcels upstream of Big Wash and the CDO are adjacent
to areas of tritium detection indicating potential for recharge. In the 27 Wash downstream of
development in Catalina, impervious surfaces will generate additional stormwater. A basin downstream
of the 27 Wash would primarily be used to capture and repurpose this additional water. Since tritium is
non-detect in adjacent wells, there does not seem to be an opportunity to recharge stormwater.
Figure 3 – Tanque Verde System. The floodplains indicate more recent water in many of the water
courses draining the Catalinas as well as the Tanque Verde creek. The Isabella Lee site shows good
promise.
Figure 4 – Pantano System. Good connectivity between the Pantano and regional groundwater system
and Pima County owned parcels exist near the confluence of the Pantano and Rincon Creek, as well in
Pantano near Colossal Cave Road.
Figure 5 – Santa Cruz near Green Valley. There are several Pima County owned parcels in the Santa Cruz
in this Reach. An opportunity may exist even further south than the area of anticipated supply demand
imbalances.
The evaluation shows that tritium values suggest an opportunity to recharge water, in or adjacent to,
major watercourses and their floodplains in each of these four target areas. Recharge could take place
in basins (such as adjacent gravel pits), or by introducing water directly to the channels. Where there is
not documented infiltration potential, it might be necessary to use dry wells or injection wells to get
water down to the aquifer.

4|P a g e

5|P a g e

6|P a g e

POTENTIAL FOR AUGMENTING RECHARGE
In addition to the four areas of supply and demand imbalance identified by the Study, opportunities for
recharge in the major watercourses exist across the region. Each recharge project will need to be
permitted to store a specific volume of water, taking into account the vadose zone that has already been
reserved for existing permitted recharge projects. This volume is called the Permitted vadose zone and
will need to be assessed for projects in the vicinity of existing recharge projects. This has not been
determined for these projects and would influence whether the projects are feasible.
Table 1. Potential Recharge Projects
NAME

LOCATION

Pantano Wash
Rillito Creek
Santa Cruz River
Cañada del Oro
Wash
Emigh/Brawley
Wash
West of Shuk Toak
Farms
Near Buckelew
Farm
Pantano/Colossal
Cave Road

SIZE

METHOD

Del Lago to Tanque Verde
Wash
Full length
Canoa Ranch – Sahuarita
Road
3 tributaries from County
Line to Santa Cruz River
Northern Avra Valley

~22.1 miles

In channel

EST. ANNUAL RECHARGE
(AFY)
5,000 – 25,000

~12.2 miles
~11.6 miles

In-channel
In-channel

15,000 – 40,000
20,000 - 50,000

~30.2 miles

In-channel

12,000 - 34,000

365.7 acres

Basins

20,000 – 60,000

Central Avra Valley

160.3 acres

Basins

20,000 – 50,000

Southern Avra Valley

423 acres

Basins

40,000 - 100,000

Upper Pantano

606 acres

Basins

40,000 – 100,000

The added benefit of direct use of desalinated water or the recharge of desalinated water is that
maintaining the cessation of subsidence. Subsidence is more likely to occur along the margins of the
Tucson Basin, which are in unincorporated Pima County.
One area that has been considered favorable for recharge is the Tanque Verde Wash due to the high
infiltration rates. The one drawback is that the water levels are shallow ranging from 40 to 100 feet. The
vadose zone would fill and quickly limit the underground storage capacity.
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Figure 6. Locations to Store Desalinated Water

Two methods were used to identify potential recharge projects. Stream reaches favorable to recharge
are those that are intermittent or ephemeral. As the County manages the stream channels, the County
has the authority to manage a channel recharge project. The recharge volume was calculated by
measuring the length of the reach and multiplying by the recharge rate that has been measured or
calculated in units of acre-feet per mile (Anderson, 1972; City of Tucson, 2019). The stream gage data
shows the selected reaches had average flow days ranging between 3 and 20 days per year (Shipley,
2020). All the projects were placed in a drying phase for 30 days each year to account for operational
downtimes as well as ceasing discharges to the river channels prior to rainfall events.
County land was selected where the parcels were contiguous and had at least 100 acres to account for
the basins and monitoring equipment. If surface infiltration rates are low, excavation may be needed to
expose a more favorable recharge horizon. This technique has been applied to every City of Tucson
constructed recharge project and ranges from 8 to 20 feet.
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EVALUATION OF POTENTIAL PROJECTS
1. Pantano Channel – Del Lago Outtake to Confluence with Tanque Verde
a. Depth to groundwater is 200 to 400 feet indicating a good storage volume is available (City
of Tucson, 2019).
b. The infiltration rates were estimated using a water budget and by measured stream
recharge rates in the Santa Cruz River (Anderson, T.W., 1972; City of Tucson, 2020).
c. The flows in the channel can also become a multi-purpose project with recreational and
business activities adjacent to the channel.
d. Recharge water will percolate to a significant depth indicating that a recovery well at the
high point of the project will require more power to bring back to land surface. Recovery at
a more northwesterly point at a lower elevation will be more advantageous.
2. Rillito River
a. This reach has had high infiltration rates and the depth to water ranges from 100 to 150 feet
indicating a good recharge storage exists (Anderson, 1972). Also, the isotope data shows
that the recharge water moves southward (indicating the transmissivity is high.
b. In urban area where runoff can be dirty. A pipeline to this point is going to be expensive due
to transport through an urbanized area.
c. Great opportunity to made a water feature where the water is first discharge.
d. Old landfills could be a problem with higher water levels.
3. Santa Cruz River – Canoa Ranch to Sahuarita Road
a. Recharge rates were estimated based on the saturated hydraulic conductivity (Errol L
Montgomery, In, 1996; Rogers, 2006). The depth to water begins around 80 feet and drops
quickly heading north indicating the area has a good storage capacity.
b. The sedimentary formation is less permeable and has been identified as having a high
potential for subsidence (Anderson, S.R., 1988).
c. Flowing water in this area would be attractive to the residents in Sahuarita, Green Valley,
Continental and Amado.
d. The less permeable formation could limit the volume of water that can be stored at the site.
4. Cañada del Oro – Tributaries from County Line to Confluence with Santa Cruz River
a. Infiltration rates were estimated to result in 20,000 to 34,000 AF per year (Metropolitan
Domestic Water Improvement District, 1994). Depth to water ranges from 180 feet to 300
feet indicating there is a high storage available (City of Tucson, 2019).
b. Other recharge projects may have a permitted vadose zone that would lower the annual
recharge volume.
c. The addition of flow water in these washes would be attractive features to the Town of
Marana, Town of Oro Valley, Saddlebrooke and City of Tucson residents.
d. The area is already beset with flooding problems indicating that a recharge project which
fills the vadose zone would have the effect of not allowing surface flows to infiltrate and this
forcing the water to flow downstream with a potential for further flooding at lower
elevations.
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5. Basins between City Solar Farms
a. Depth to groundwater is about 200 feet indicating a good volume can be stored. The
county-owned land near Emigh Road and Brawley wash is 365.7 acres.
b. The project is on the northern side of the county adjacent to Pinal County whose water
management strategy has historically pumped the aquifer to support agriculture. A
recovery program would be essential for maintaining control of the recharge water. The
area could also be in a sheet flooding area. As recharge basins take up a significant crosssectional area of a floodplain, the sheet flooding potential could increase. Additional wells
and pipelines will be needed to recover the water and transport it to a point of use.
6. Basins West of Shuk Toak Farms
a. The depth to water is about 250 feet indicating a good volume could be stored. The area
available for recharge is 160.3 acres.
b. The proximity to CAVSARP and SAVSARP may make obtaining a permit difficult due to the
existing permitted vadose zone.
c. Partnership with Shuk Toak may be well received to bring water to that location.
d. Additional wells and pipelines will be needed to recover the water and transport it to a point
of use.
7. Basins Neighboring Buckelew Farm
a. Studies near this location have shown the site is very favorable for recharging 40,000 AF/Y
on 73 acres (CH2M Hill, 1989). As the county-owned land is 423 acres, significantly more
recharge is expected. The depth to groundwater is around 200 feet providing a good zone of
recharge (City of Tucson, 2019). This location is the closest to a pipeline that would
transport the desalinated water, which would reduce capital costs. Recharge at this location
stores the water in a location where it can be recovered before migrating out of the county.
b. Recovery of water from this location could be accomplished two ways. The first is to install
recovery wells and a pipeline to transport the water to a point of use. The other is to allow
the water to migrate 7 miles towards the recovery wells at SAVSARP.
c. A new recharge project in this area and the substantial land allows flexibility for additional
treatment of the water such as disinfection or pH adjustment, if needed. The proximity to
State Route 86 makes access to the site very convenient for operators and managers
d. The location is adjacent to the Brawley Wash which periodically floods.
8. Basins near Pantano and Colossal Cave
a. The depth to groundwater is 400 to 600 feet in this area indicating a significant volume of
water can be stored at this location. The county-owned land is 606.7 acres, with a portion
being fairly flat and another portion with slopes.
b. The infiltration rates of the soils adjacent to the steam channel are not known, at least not
at this moment in time.
c. The recharge project could become a multi-use project that includes recreational activities
attractive to Vail residents.
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SUMMARY
The recharge opportunities were assembled for the four areas of interest (Table 2). Some of the projects
were subdivided to ensure the underground storage resided within the area of interest. Stream reaches
where the stored water would not support water level declines were removed. For example, water
recharging in the Pantano Wash within Area of Interest 2 would flow into the central portion of the
Tucson Basin due to the regional water level gradient. The additional reaches that were removed were
those from the lower Cañada del Oro Wash and the Rillito River.
Table 2. Summary of Recharge Capacity in Each Area of Interest
Area of Interest
1
2
3
4

Basin Recharge (AF/Y)
40,000-100,000
-

Stream Recharge (AF/Y)
8,700 - 26,200
3,000 – 15,800
20,000 – 50,000

Total Recharge (AF/Y)
8,7000 – 26,200
40,000 – 100,000
20,000 - 50,000

In summary, an additional 68,700 to 176,200 acre-feet of desalinated seawater from the Sea of Cortez
can be recharged in the four areas of interest.
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