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CHAPTER 2:  WATER RESOURCE ASSESSMENT

This section responds to item B from the Scope of Work approved by Mayor and Council and the Board of 
Supervisors, as reproduced below:
A Water Resource Assessment- What are our Water Resource Supplies for the City/ County Service Area? 
The water resource assessment can also be completed through a cooperative effort between City and 
County staff to assess City and County water supplies available to the service area
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2.1 Water and Wastewater Demands and 
Resources
2.1.1 Tucson Active Management Area 
Water Budget

An Overview of the Tucson AMA
The Tucson Active Management Area (AMA) covers 
3,800 square miles within three counties: Pima, Pinal 
and Santa Cruz. The Tucson AMA has a goal of 
attempting to reach Safe Yield by 2025 for the AMA 
as a whole. Safe Yield is a balance between the annual 
amount of groundwater withdrawn in an active 
management area and the annual amount of natural 
and artificial recharge in the active management area. 
Currently the Tucson AMA is in an overdraft condition 
and not at Safe Yield. Constructing and analyzing a 
Water Budget allows progress towards Safe Yield to be 
seen over time. 

There are different methods used to construct a water 
budget. One is the hydrologic perspective which looks 
strictly at the volume of water in storage in the aquifer, 
and the amounts of water coming in and going out 
from the system.  A hydrologic water budget involves 
using a groundwater model to divide the area of study 
into individual cells, and examining water levels and 
historic pumpage within these cells over time. The 
Tucson AMA is divided into two sub-basins; one is 
the Avra Valley Sub-Basin and the other is the Upper 
Santa Cruz Sub-Basin. Water levels are taken from wells 
throughout both sub-basins in the AMA.  Water level 
information is stored in the Groundwater Site Inventory 
(GWSI) database maintained by the hydrology division 
of ADWR.

Another way to construct a water budget is from the 
planning perspective. This method is used to assess the 
effects of policy in managing water, and often refers to 
‘paper water’. Over time water policy has grown more 
complex. The planning perspective considers various 
elements including pumpage, demand, consumptive 
use, incidental recharge and supply. To create the water 
budget discussed in this presentation, ADWR looks 
at both the hydrologic perspective and the planning 
perspective.

Water Demand by Sector
Historical Water Use
Industrial and agricultural operations in the Tucson area reached peak production in the 1970s. After 1975, agricultural 
water use in the region dropped significantly, while industrial use has remained relatively constant. Since 1940, municipal 
water use has increased and, in the mid-1980s, replaced agriculture as the largest water-use sector in the Tucson Active 

Figure 75 -  Overdraft Tucson Area

Figure 74 - Tucson AMA
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Management Area (AMA). In 2000, 
overall water use in the Tucson AMA 
was approximately 320,000 acre-feet with 
municipal water providers accounting for 
about half of the total. Industrial use, which 
includes mines and sand and gravel facilities, 
has remained fairly constant at about 60,000 
acre-feet since 1975.  See Figure 76.

By the 1980s, water-resource management 
in the Tucson area had become more 
challenging. With the Groundwater 
Management Act being implemented by the 
Arizona Department of Water Resources, 
groundwater could no longer be relied on 
as a limitless source for municipal supply. 
Groundwater levels were declining in Tucson 
Water’s central well field with documented 
land subsidence. Meanwhile, the Utility was 
already focused on water conservation and 

demand management programs such as “Beat the Peak” and 
had invested in water resources and infrastructure to meet 
future demand. This future demand would be met with a 
large allocation of Central Arizona Project water and a new 
reclaimed water system to deliver non-potable water for 
uses such as turf irrigation. In 1984, Tucson Water’s tertiary 
wastewater treatment and delivery system made its first 
deliveries to customers. The reclaimed system produced 
reclaimed water for urban irrigation and industrial use to 
conserve groundwater for higher quality uses and to reduce 
groundwater pumping. Plans to use Colorado River water 
via the Central Arizona Project by 1992 were also in place. 
The reclaimed system and imported Colorado River water 
were – and continue to be – key components of the Utility’s 

plans to ensure a renewable source of 
supply for the community.

When analyzing water demand within 
the Tucson AMA, ADWR looks at the 
municipal, agricultural, industrial and 
Indian water sectors. Table 1 shows that 
the Municipal Sector is the largest, with 
55.9 percent of demand, followed by 
the Agricultural Sector (25.3 percent), 
Industrial Sector (15.4 percent), and 
Indian Sector (3.4 percent).

Figure 77 charts water demand in the 
Tucson AMA, by sector, from 1985 
to 2006. Since 1985, Municipal Sector 
water demand has increased steadily; 
the Agricultural Sector has followed 
an uneven trajectory downward; 
and the other sectors have fluctuated 
moderately, but basically demand held 
steady. 

Figure 76 -  Historical Water Use in the Tucson AMA by Sector: 1941-2000

Table 3 - Water Demand in the Tucson AMA, in 2006 (Acre Feet)

Figure  77 - Tucson Water Demand by Sector
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The following information provides more 
detail on each sector

Municipal Sector 
The Municipal Sector includes large and 
small water providers that have Service 
Area rights. A large provider, such as Tucson 
Water, is defined as serving more than 250 
acre-feet of water annually. Large providers 
have more stringent conservation and 
reporting requirements, but both large and 
small providers are required to measure and 
file an annual report with the Department 
of Water Resources each year. In the Tucson 
AMA there are 26 large providers and 118 
small providers and of these providers, 
nine are designated under the Assured 

Water Supply rules. Supplies for the municipal sector 
include groundwater, surface water, effluent and 
CAP. Demand includes both residential and non-
residential components.

Tucson Water accounts for approximately 70 percent 
of the Municipal Sector water demand in the Tucson 
area. Figures 79 and 80 chart municipal water 
demand by sub-sector and municipal water supply 
source between 1985 and 2006.

On the demand side, residential use has increased 
steadily, from 70,000 acre feet in 1985 to almost 
110,000 acre feet in 2006. Non-residential water 
demand has also increased, from just under 30,000 
acre feet in 1985 to almost 60,000 acre feet in 2006.
Lost & unaccounted for water is the difference 
between the amount that is pumped or received by 
the provider, and the amount that is then delivered 

to customers.  Water providers are limited to no more than 10% lost and unaccounted for water. The municipal sector also 
includes an estimate of pumpage from exempt (private) wells. An exempt well is one that pumps 35 gallons per minute 
or less and due to its small pumping capacity, is exempt from measuring and reporting requirements and does not need a 
groundwater right. Currently there are approximately 7,600 exempt wells within the Tucson AMA. 

Groundwater is the largest water supply source 
for the Municipal Sector, but demand for 
groundwater has declined significantly since 
2000, from approximately 160,000 acre feet to 
just over 100,000 acre feet in 2006. The decline in 
groundwater demand corresponds directly with a 
dramatic increase in utilization of CAP water, from 
approximately 20,000 acre feet in 2001 to almost 
80,000 acre feet in 2006. Since Tucson Water began 
receiving most of its allotment of CAP water, 144,000 
acre feet, CAP water will contribute a much larger 
share of the Municipal Sector water demand in the 
Tucson AMA.

Figure 78 -  Municipal Demand & Supply

Figure 79 - Tucson AMA Water Demand by Sector, 1985 to 2006

Figure 80 - Municipal Water Source by Supply , 1985-2006
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Agricultural Sector
The 1980 Groundwater Management Act put 
a number of limits on water use within the 
AMAs. One of these limits was on irrigation 
of crops or pasture, which is limited to what 
was historically irrigated between the years 
1975 and 1980. Within the Tucson AMA there 
are currently about 200 irrigation rights, or 
36,000 acres that are allowed to be irrigated.  
Irrigation rights have an annual allotment of 
water, and the combined total allotment for 
all irrigation rights within the Tucson AMA is 
slightly over 150,000 acre-feet. As land moves 
from agriculture to development, the irrigation 

grandfathered right for the property is 
usually permanently extinguished for 
Assured Water Supply (AWS) credits.  The 
amount of extinguishment credits that 
can be received for extinguishment of a 
grandfathered right steadily decreases 
over time; after the year 2025, no credits 
are received for extinguishment. Incidental 
recharge is estimated to be at 20% of the 
irrigation demand and is attributed to 
water that percolates down through the soil 
to recharge the aquifer. 

ADWR distinguishes between Non-Indian 
Agriculture and Indian Agricultural.  
Figure 82  shows that water demand by 
non-Indian agriculture over time has 
decreased and fluctuates depending on 
how many acres are in production, which 
often corresponds to the price of cotton, 

wheat and corn. Indian agriculture has been 
increasing since 2000 as a result of increased 
irrigation on reservation farms. 

Figure 83 shows that the supply used 
to meet non-Indian agriculture demand 
has changed over time. Historically 
groundwater was the supply used for 
irrigation. Starting in the mid-1990s Central 
Arizona Project (CAP) water was used 
in lieu of groundwater at Groundwater 
Savings Facilities (GSF). More recently farms 
have been taking incentive-priced non-
Indian agricultural (NIA) pool water.

Figure 81 - Agricultural Supply & Demand

Figure 82 - Agricultural Water Demand by Sub-Sector, 1985 to 2006

Figure 83 - Agricultural Water Supply by Source, 1985 - 2006
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Industrial Sector
The industrial sector includes dairies (1), 
mines (4), sand and gravel operations (18), 
electric power plants (4) and turf facilities 
(114),  such as golf courses (45), parks (28), 
schools (37), and cemeteries(4).Each of these 
types of facilities has specific conservation 
requirements. 
 

Figure 85 shows that mines are and have been the largest users of water in the industrial sector between 1985 and 2006. 

During that period, however, demand from mines has fluctuated significantly, reflecting the ups and downs in the price of 
copper. 

Figure 84 -  Industrial Supply & Demand

Figure 85 -  Industrial Water demand by Sub-Sector, 1985 to 2006



Volume 2	 Chapter 2	 8

Water Resource Assessment

Indian Water Use
Parts of the San Xavier and Schuk Toak 
Districts of the Tohono O’odham Reservation is 
located within the Tucson AMA. Indian water 
use is not required to be reported to ADWR 
and there are no state water conservation 
requirements. Most of the demand is for 
agricultural irrigation and most of the 
irrigation is served by CAP. Some groundwater 
is used for domestic purposes and some 
groundwater is leased to ASARCO for mining. 
The Tohono O’odham have an allocation of 
66,000 acre-feet of CAP between the San Xavier 
and Schuk Toak Districts. This is being used 
to meet agricultural demand as well as the 
Arroyos Recharge Program Project located on 
the reservation.

Recharge
Annual storage and recovery, where water is 
recharged and recovered within the same year, occurs 
at many recharge facilities and does not involve 
accrual of long-term storage credits.  In cases where 
water is recharged in anticipation of water later 
being recovered and used in a separate calendar year, 
long-term storage credits may be accrued, with some 
restrictions.

Replenishment by the Central Arizona Groundwater 
Replenishment District (CAGRD) takes place on 
behalf of Member Service Areas, which are water 
providers designated as having an assured water 

supply; and Member Lands, which are developments associated with a certificate of assured water supply. Due to the fact 
that the Assured Water Supply and Recharge rules allow recharge in one location within the AMA and recovery of water in 
a different location, there may be certain areas where water levels are declining if they are not in the same location where the 
recharge occurred. 

Recharge Permitting
A water storage permit allows an entity to store a certain amount of water, usually CAP or effluent, at a particular facility. 
A facility permit is issued to an entity that owns and operates the storage facility. There are different types of facilities; an 
underground storage facility can either be constructed, for example CAVSARP and Pima Mine Road Projects, or managed, 
where water is recharged in a natural drainage area such as a river. 

A Groundwater Savings Facility is another type of facility. An entity would use CAP instead of groundwater and credits 
are accrued based on the amount of groundwater that is not pumped.  The recharge credits are issued to the entity holding 
the CAP allocation. The advantage of the arrangement is the CAP water gets used more fully and more quickly than it 
otherwise would have, and the provider can accrue recharge credits even if they don’t have direct physical access to CAP 
water.

Figure 86 -  Indian Water Use

Figure 87 - Indian Water Supply by Source, 1985 to 2006
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Other
Also included in the ADWR water budget are riparian demands; cuts to the aquifer, referring to a certain amount of 
recharged water that is not allowed to be recovered, in order to benefit the aquifer; and net natural recharge, which includes 
mountain front recharge, streambed recharge, and underflow into and away from the AMA. 

Overdraft
The amount of overdraft has fluctuated over time but is generally decreasing.  ADWR uses a number of studies, including 
the Management Plans for the Tucson AMA, to project whether Safe Yield will be met by 2025. 

2.1.2 Tucson Water 

Introduction
Figure 88 includes areas currently served by Tucson Water (dark blue) and those undeveloped areas the Utility is required 
by law or contract to serve (light blue). The Utility’s obligation is limited legally by the terms of legal contracts and by the 
availability of its assured water supplies. These dark and light blue areas are collectively referred to as the Obligated Service 
Area, which has a combined area of about 410 square miles. Tucson Water provides direct service both within and outside 
the City limits. The Utility has common interests with other providers in the metropolitan area and is already providing 
various forms of indirect service to many of them, for example, emergency back-up supply. Tucson Water also works with 
local water interests to identify and assess possible resource and water-supply arrangements that would be mutually 
beneficial. 

Tucson Water’s Available Water Resources
Assured Water Supply Program  
Some understanding of the rationale underlying the State’s Assured Water Supply (AWS) Program is needed in order to 
understand how Tucson Water utilizes its water resources.  The AWS Rules regulate municipal water-resource management 
in Arizona’s Active Management Areas to ensure 
that the water supplies supporting developing 
communities are based on renewable water supplies 
and not mined groundwater. For the purposes of this 
report a renewable resource is defined as a natural 
resource that can replenish itself over time. The public 
policy of the State of Arizona is to consider the State’s 
entitlement to the Colorado River water as a renewable 
water supply.18  In order to accomplish this, all new 
developments must demonstrate that their existing, 
committed, and reasonably foreseeable future water 
demands can be met using renewable water supplies 
over a 100-year period.  

Water providers seeking an AWS designation submit 
an application to the ADWR including information on 
physically and legally available water supplies and 
water demand within their service area. Commonly 
used terms for physically and legally available water 
are ‘wet water’ versus ‘paper water.’ Wet or physically 
available water is actually physically water in the 
aquifer ultimately put in a water system for use.  
Paper or legally available water represents the legal 
right to use the water.  Both types, physically and Figure 88 - Obligated Service Area

18 For more information on state statute ARS 45-801.01 please visit: http://www.azleg.state.az.us/FormatDocument.asp?inDoc=/ars/45/00801-01.htm&Title=45&DocType=ARS.
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legally available water, are required for a 
long term reliable water supply. The City 
of Tucson first applied for and received a 
Designation of Assured Water Supply from 
the ADWR in 1998. The AWS Rules also 
require municipal providers to renew their 
designation at prescribed intervals through 
updating information on their water supplies 
and projected demand.  Tucson’s AWS 
designation is currently capped at 183,956 
acre-feet, the projected demand volume for 
2015 at the time of the AWS application. 
The City’s current water supply portfolio is 
based on its physically and legally available 
groundwater, Colorado River water and 
effluent supplies (Figure 89).  The City’s 
AWS Designation issued by the State pledges 
these supplies to meet Tucson Water’s 
current and committed demand.

Under the AWS Program, groundwater 
withdrawals are debited from several sources 
of water credits. This program places a finite 
cap on the amount of groundwater that can 
be pumped by Tucson Water without incurring a replenishment obligation. This is referred to as allowable groundwater. 
Since Water Plan: 2000-2050 was completed in 2004, Tucson Water has continued to debit its allowable groundwater credit 
account, although the annual rate of groundwater use has steadily declined as the use of renewable supplies has increased.19

Tucson Water has three water supply sources currently available: groundwater, imported Colorado River water, and 
municipal wastewater effluent. The current and future availability of these water sources and other potential supplies 
are discussed in the following sections. It is important to note here that this section focuses solely on the water supplies 
delivered through the Tucson Water municipal distribution system.  The Committee acknowledges that there are other 
sources of water supply utilized within the community that are not part of the Tucson Water distribution system and could 

serve to decrease municipal water demand, such 
as rainwater harvesting, stormwater capture and 
recharge, and greywater systems. The committee 
believes that increasing the use of these supplies 
would decrease the need for municipal supplies 
to be delivered through the municipal distribution 
system.
  

1. Groundwater 
A number of factors influence groundwater 
conditions in the Tucson AMA.  These factors 
include characteristics of groundwater movement 
through the aquifer, surface water flows, 
groundwater withdrawals, natural and artificial 
recharge, subsidence potential, and quality of 
groundwater in different locations.  ADWR 
estimates the amount of groundwater stored 
in the aquifer has decreased between 6 and 8 
million acre-feet since 1940, which is about when 
overdraft began in the AMA.  Average net natural 
recharge from infiltration of precipitation and 

Figure 89 - Tucson’s Assured Water Supply

Figure 90 - Historic Groundwater Level Change

19 For more information please visit http://www.tucsonpimawaterstudy.com/Meetings/06.25.08/PDF-HomeworkJun25%20Appendix%20C.pdf
20 Third Management Plan, page 2-16, Table 2-1

https://www.tucsonaz.gov/water
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groundwater movement is estimated at 60,800 acre-feet. 20

Decades of over-pumping the Tucson-area aquifers have resulted in significant water-level declines, land surface 
subsidence, and loss of riparian habitat. To ensure groundwater remains a viable resource for future use, Tucson Water has 
continued efforts to reduce groundwater pumping to a more sustainable level. For the Utility’s efforts to have the most 
impact, other local groundwater users will also need to work to ensure the regional aquifers will provide a sustainable 
supply. There is a quantifiable amount of water that is naturally recharged into the aquifer and use of this volume 
of groundwater is considered “safe yield.” A best practice of water management is using and managing surface and 
groundwater supplies in tandem over the long-term. 

Groundwater Levels
The distance between land surface and the ground water table is termed depth to water.  The depth to water under most 
of urban Tucson is about 250 feet. (USGS 2007)  Depth to water does vary across the Tucson basin from less than 100 feet to 
over 500 feet.  Examples of shallow depth to water are beneath riparian areas such as Tanque Verde Creek, Sabino Canyon, 
and the Santa Cruz River.  Locations of deep depth to water are the far southeast side along Houghton Road and in the 
center of the basin south of Interstate I-10. Groundwater levels have changed over decades as a result of historical pumpage 
of groundwater. 

Large water level declines cause land subsidence as a result of aquifer compaction which occurs when pore spaces close 
after ground water pumpage by wells. Aquifer compaction results in a change of land surface elevation.21 Tucson’s regional 
aquifers are impacted by Tucson Water, by other water providers, industrial and agricultural operators, and numerous 
private-well owners. In 2005 the Arizona Legislature passed a bill that places constraints on the ability of private interests 
to drill “exempt” wells within the service area of a water provider like Tucson Water, that holds an Assured Water Supply 
designation. This was an important step toward managing the proliferation of new, unregulated demands on the local 
aquifers.

Figure 91 - Land Surface Elevation Change

21 For more information on subsidence please go to: http://pubs.usgs.gov/sir/2007/5190/sir5190.pdf  or http://pubs.usgs.gov/sir/2007/5190/.
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The volume of physically available groundwater within Tucson Water’s obligated service area can be estimated using a 
number of approaches as discussed in the Utility’s Water Plan 2000-2050.  The volume of groundwater potentially available 
within Tucson Water’s obligated service area may be about 18.5 million acre-feet. However, even if this total volume were 
physically recoverable, it is not all legally available under the Arizona Groundwater Management Act of 1980 and the AWS 
Program. 

The Utility has a finite volume of groundwater credits – or “allowable” groundwater - it can pump over time under the 
State’s AWS Rules. At the present time, Tucson Water expects to have approximately 3.5 million acre-feet of groundwater 
credits available for pumping after 2020. Approximately 2.0 million acre-feet of these credits are derived from historic 
service area rights and about 1.5 million acre-feet of these credits originate from Tucson Water’s purchase of Avra Valley 
farmlands in the 1970s and 1980s, and are based on the amount of water that otherwise would have been pumped for 
agriculture if the City of Tucson had not bought the farms. The bulk of Tucson Water’s groundwater pumping will be 
debited against its allowable groundwater account. The Utility also has access to a small volume of annually accruing 
groundwater “credits” from incidental recharge as well as a contract with the Central Arizona Groundwater Replenishment 
District (CAGRD). This contract provides the ability to use up to 12,500 acre-feet of groundwater per year, which would then 
be replenished by CAGRD within the Tucson Active Management Area. 

Tucson Water will continue to rely on local groundwater resources and its five well fields throughout and beyond 
the current 50-year planning period. Groundwater will remain an important supply source because it will provide 
supplemental water to meet peak demand during the hottest months. It will also provide a backup supply when demand 
exceeds Tucson’s annual Central Arizona Project (CAP) allocation and additional renewable supplies are not available, or 
in the event of extreme (tier 3) shortage conditions on the Colorado River. Groundwater has been a relatively inexpensive 
supply. Besides physical infrastructure, the only cost is to lift the water from the aquifer and chlorination to meet water 
quality regulations. 

Potential Additional Sources of Groundwater
The Committee was presented information on imported sources of groundwater as a potential new source of supply 
including groundwater in western Arizona such as the Harquahala basin, McMullen Valley, and Butler Valley. Transfers of 
groundwater from less populated areas of Arizona could yield additional water supply in the future. These supplies could 
potentially be delivered to the Tucson area using existing excess capacity in the CAP canal. There are concerns over the 
environmental impact of using these sources.

2.  Colorado River Water
The Colorado River is a major source of water supply, power generation, recreation, and environmental habitat in the 
western United States. It is a significant part of Arizona’s water supply portfolio providing more than one-third of all water 
used in the State22. More than half of Arizona’s annual water supply is delivered to central Arizona, including Tucson, via 
the CAP canal.  

Arizona’s entitlement to 1.5 million acre-feet of Colorado River water delivered through the CAP canal has a lower delivery 
priority than does California’s entitlement or than does the majority of Nevada’s entitlement.  As a result, Arizona’s CAP 
supply will be the first to be reduced during times of shortage (i.e., a lack of adequate supplies) on the Colorado River.  
There also is a priority system within the 1.5 million acre-feet of CAP entitlement -- miscellaneous users and agricultural 
users have the lowest priority while Indian users and municipal and industrial (M&I) users like Tucson have the highest 
priority.  Therefore, when shortages on the Colorado River occur and CAP supplies are reduced, these miscellaneous 
and agricultural uses of CAP water will be shorted first prior to any shortages to Indian or M&I uses.  The CAP staff has 
indicated that they believe that under a worst case scenario, no shortage is likely to impact M&I uses prior to 2025.  In spite 
of this, it is important for Tucson to be positioned to best deal with the potential for Colorado River shortages, even those 
that may not result in a reduction in Tucson’s entitlement

It is the largest source of renewable supply available to Tucson Water.  By 2009, Tucson Water intended to purchase its 
entire annual allocation of 144,191 acre-feet of water.  The City of Tucson utilizes its CAP allocation through the Clearwater 
Program of recharge, blending, and recovery.  The first phase of the Clearwater Program consists of the  Central Avra Valley 
Storage and Recovery Project (CAVSARP), the Hayden-Udall Treatment Plant, and the 60-million gallon Clearwell Reservoir 
in the Tucson Mountains. CAP costs include both commodity and capital charges.23  Due to recent budgetary constraints 
22  Central Arizona Project, 2007 
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however, the City of Tucson elected to remarket up to 50,000 acre-feet of its calendar year 2009 CAP water order.  Under 
the terms of the CAP subcontract, remarketing a portion of the City of Tucson’s annual CAP water order does not pose any 
threat to the City’s CAP allocation or to the City’s future ability to store CAP water in its recharge facilities23.

CAVSARP is a recharge and recovery facility made up of recharge basins, pipelines, boosters, etc. for recharging and 
recovering potable water to be delivered to the potable system. Tucson Water has permits that allow it to annually recharge 
up to 80,000 acre-feet of Colorado River water at this facility. The CAVSARP boosters are currently being upgraded to 
increase the facility’s recovery capacity to about 70,000 acre-feet per year. Any water not recovered, up to 10,000 acre-feet, 
will be held as “banked” water for future needs, e.g. drought, canal outages, or other unforeseen needs.

Phase II of the Clearwater Program is the Southern Avra 
Valley Storage and Recovery Project (SAVSARP), a recharge 
and recovery facility like CAVSARP. The City holds permits 
for storage and recovery of 60,000 acre-feet annually at 
this facility. Deliveries to the first three recharge basins at 
SAVSARP began in spring 2008. When construction of the 
recharge components is completed, SAVSARP is expected 
to have about 60,000 acre-feet of annual recharge capacity. 
The completion of additional wells, pipelines, a reservoir/
booster station, and a large-diameter recovered water 
transmission main by 2015, will bring the annual recovery 
capacity at SAVSARP to about 60,000 acre-feet. 

Tucson Water, together with the Central Arizona Water 
Conservation District (CAWCD), co-owns a 50 percent 
share of a facility known as the Pima Mine Road Recharge 
Project. It is located near the Central Arizona Project 
terminus at I-19 and Pima Mine Road. Tucson Water’s Santa 
Cruz Well Field is located down-gradient of the Pima Mine 
Road Recharge Project, so that water levels in the vicinity 
of the well field benefit from recharge at the facility. Tucson 
Water plans to continue recharging a portion of its Central Arizona Project allocation at Pima Mine Road and to recover all 
or part through the Santa Cruz Well Field. This well field will be expanded with additional wells and pipelines for future 
recovery of recharged water. The Pima Mine Road facility offers the Utility important flexibility and storage capacity for 
managing future water supplies.

With CAVSARP, SAVSARP, and the Pima Mine Road Recharge Project/Santa Cruz Well Field, Tucson Water will have 
sufficient capacity to recharge and recover its entire Central Arizona Project allocation. The collective recovery capacities of 
these facilities will expand as infrastructure projects are completed and potable water demand increases. By 2012, the vast 
majority of Tucson Water’s service area will be served a renewable water supply through Clearwater Program facilities.

An application to increase CAVSARP’s recharge capacity to 100,000 acre-feet per year was filed with the State in January 
2008. CAVSARP and SAVSARP facilities could also be expanded beyond their respective 100,000 and 60,000 acre-feet per 
year as additional renewable water supplies are brought into service24. 

In late 2005, the Colorado River watershed was in a long-term drought and the Mayor and Council was encouraged to 
accelerate the construction of the remainder of the Clearwater System to create the capacity to purchase the City of Tucson’s 
full annual allocation of CAP water.  It was predicted at this time that the first shortage could occur as early as 2011.  To 
implement this policy Tucson Water began constructing the facilities and started to buy its full allocation in FY 2009.

During 2008, precipitation in the Colorado watershed increased and there were greater flows in the Colorado River causing 
water levels to rise in Lake Mead and Lake Powell.  As a result, the first year in which a shortage declaration is possible has 
now been pushed out until the year 2014 or 2015.  Also two parallel efforts clarified management of both the Colorado River 
and the Arizona allotments under conditions of shortage.  First, an interim shortage sharing agreement was negotiated 
among the seven Colorado River Basin states that explicitly defined the operations on the Colorado reservoirs, Lake Mead 

Figure 92 - CAP

23 For more information please visit http://www.cap-az.com/
24 Additional Clearwater Program elements are described in Water Plan: 2000-2050. 
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and Lake Powell, to minimize disruptions to all Colorado River users.  Second, stakeholders within Arizona forged an 
agreement to determine how shortages would be shared among the Arizona stakeholders.  Both efforts established a higher 
level of certainty regarding the impact to municipal priority CAP allocations under shortage conditions on the Colorado 
River.

In order to develop information to address long-term changes in the salinity of our potable supplies due to the use of 
CAP water, Tucson Water launched Decision H2O and it has since been the subject of wide-spread public discussion. 
The scope of Decision H20 has included informational review, extensive technological research, environmental impact 
projections, cost estimating, extensive public outreach, and a triple-bottom line sustainability analysis. The latter considers 
the environmental, financial, and social impacts of two alternative water qualities to provide a broader context within 
which to make a decision regarding future salinity targets. Factors such as carbon generation, salt loading, land usage, 
water efficiency, affordability and social equity are being assessed and a recommendation will be forwarded to Mayor and  
Council.25

3.  Effluent
Tucson’s municipal effluent is a renewable water supply that steadily grows along with the population. This recycled water 
supply is treated and delivered through Tucson Water’s reclaimed water system and provides a sustainable alternative to 
mining groundwater to satisfy irrigation demand. Secondary effluent is recharged at the Sweetwater Recharge Facility and 
also in the Santa Cruz River channel.

In 2007, Pima County produced a total of 72,587 acre-feet of renewable water (effluent) from its metropolitan and outlying 
facilities combined, of which 68,299 acre-feet (94%) was produced in the metropolitan area. This represents a significant 
water resource. By comparison, this volume equates to approximately one half of the City of Tucson’s present CAP 
allocation of 144,191 acre-feet. Additional effluent is available from sub-regional facilities to augment renewable water 
resources outside of the metropolitan area. This renewable water supply grows in proportion to the population growth in 
Pima County.

Figure 93 -  Metropolitan Effluent Entitlement - 2007

25 For more information on Decision H20, refer to http://www.decisionh2o.com/

https://www.tucsonaz.gov/water
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There are three metropolitan area treatment facilities, Roger WRF, Ina Road WRF and Randolph Park WRF. A majority 
of the metropolitan effluent is discharged to the Santa Cruz River by two wastewater reclamation facilities operating in 
compliance with water quality permits issued by the Arizona Department of Environmental Quality, Roger Road WRF and 
Ina Road WRF. Seventy-seven percent (52,352 acre-feet) of the effluent produced in the metropolitan area is discharged to 
the Santa Cruz River where it accrues credits in permitted recharge projects, supplies downstream users, replenishes the 
aquifer, and sustains the riparian habitat. The entire effluent allocations belonging to the Secretary of the Interior as well as 
the allocations belonging to Metropolitan Domestic Water Improvement District, and the Conservation Effluent Pool (CEP) 
are discharged to the Santa Cruz River. 

Effluent Agreements and Allocation
Effluent is allocated among various entities based on local intergovernmental agreements and the Southern Arizona Water 
Rights Settlement Act (SAWRSA). As part of the Southern Arizona Water Rights Settlement Act, the local jurisdictions 
contribute 28,200 acre-feet a year of effluent to a pool allocated to the Secretary of the Interior to settle water rights litigation 
brought by the Tohono O’odham Nation.

Effluent Entitlement 	 Acre-feet	 CEP Obligation Acre-feet1

Tucson	 31,055	 7,605
Secretary of Interior	 28,200	 0
Pima County	 4,010	 1,000
Metropolitan Domestic Water Improvement District	 2,686	 744
Oro Valley	 2,348	 651
Total	 68,299	 10,000

The 2000 City/County Supplemental Intergovernmental Agreement (IGA) stipulates that 10,000 acre-feet of effluent, known 
as the Conservation Effluent Pool (CEP), shall be made available for riparian projects that are a part of a habitat conservation 
plan or that are mutually agreed upon by the City and County. Similar to the SAWRSA volume, the CEP is a fixed amount 
of effluent, which is deducted from the total prior to calculating the share for the County and the municipal providers. 
Currently, the CEP has not been officially drawn upon for designated environmental projects. Negotiations are underway 
between the City and County to establish a decision-making process for developing projects and committing this water for 
its intended purpose of restoring riparian habitat. The decision making process will be defined in a new IGA.  

Additionally, the 1979 Intergovernmental Agreement allocates 90 percent of the effluent generated from Metropolitan 
Wastewater Reclamation Facilities to the City of Tucson and 10 percent to Pima County. Tucson Water divides its share of 
this allocation with Metro Water and Oro Valley according to a formula that reflects each water provider’s control of the 
effluent generated from within their water service areas.

Direct Reuse of Reclaimed Water
In 2007, Pima County produced 68,299 acre-feet of effluent from the metropolitan wastewater reclamation plants in the 
Tucson area. As shown in Table 5, the City of Tucson had entitlement to a total of 31,055 acre-feet (45 percent) of this effluent 
and Pima County had an entitlement to 4,010 acre-feet (6 percent).  

Approximately 39.8 percent of the total metropolitan effluent resource owned by local entities (excluding the Secretary of 
the Interior) is presently directly reused to replace groundwater uses. This reuse consists of water delivered to customers 
through the City of Tucson’s reclaimed water system or through a separate pipe to the City’s Silverbell Golf Course. 

Forty-two percent (12,516 acre-feet) of the City’s effluent entitlement was used by the City and its customers as reclaimed 
water for turf uses such as golf courses, municipal parks, other recreational facilities and schools. Table 5 below illustrates 
the total volume of effluent/reclaimed produced for direct use in 2007.

Table 4 - Effluent Entitlement in 2007
1 In 2007 none of the CEP was used. CEP volumes do not accumulate annually.
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Effluent Entitlement(ac-ft) Total Reuse Water Produced 
for Direct Use
     (ac-ft)1                

Total Reuse Water Produced 
for Direct Use as Percent of 
Effluent Entitlement %

Tucson Water 31,055 13,136 42.3
Pima County	 4,010 1,178 29.4
Oro Valley 2,348 1,633 69.5
Metro Water 2,686 0 0
Secretary of Interior	 28,200 0 0
Total	 68,299 15,947 23.3

1 Water produced for Reclaimed Water System for Pima County and Oro Valley include metered deliveries and 4% water loss.
Table 2: Total Effluent/Reclaimed Water Produced for Direct Use (2007) 

In 2007, primarily using Tucson Water’s reclaimed water distribution system, the County used 1,178 acre-feet of reclaimed 
water to irrigate parks, one golf course, to control dust at multiple construction projects, and to irrigate landscape at 
treatment plant sites.  The volume used is approximately 29 percent of the County’s effluent entitlement.  In addition to its 
reuse within the Tucson Metro area, Pima County provided 2,150 acre-feet of effluent for reuse from outlying wastewater 
treatment facilities. The majority of this water consists of 1,921 acre-feet supplied from the Green Valley WRF to Robson 
Communities for aquifer storage and eventual reuse as landscape and golf course irrigation.

As part of its reclaimed water distribution system, Tucson Water operates the Sweetwater Underground Storage Facility 
near Prince Road and Interstate 10. They also jointly operate with the Bureau of Reclamation a managed recharge project 
along the Santa Cruz River from the Roger Road discharge point to the Ina Road outfall. Tucson Water’s storage and 
recovery at these two projects is managed to smooth out the peaks of seasonal demand on the reclaimed system. On an 
annual basis, Tucson Water recovers nearly all of the stored effluent for use in the reclaimed system, and only a nominal 
amount is accrued as long-term aquifer recharge credits. Currently the City of Tucson and Pima County are working on a 
joint constructed recharge facility which would allow riparian enhancement while gaining recharge credits. Currently some 
effluent is flowing out of the region from a managed recharge facility. The committee varies in the views of how the effluent 
should be used.

Groundwater Recharge – Underground Storage of Effluent for Long Term Credit
The balance of available effluent from the metropolitan wastewater treatment plants is discharged to the Santa Cruz River 
in some manner. The City of Tucson, Pima County, Bureau of Reclamation, Metro Water, and Oro Valley operate a managed 
recharge facility along the Santa Cruz River from the Ina Road discharge point to Trico Road. ADWR allows this project to 
receive credit for recharge of 50% of the effluent that reaches the aquifer. Evaporative losses and downstream flow out of the 
recharge project are subtracted before determining the volumes eligible for credit. For Tucson Water, their remaining 17,919 
acre-feet (includes City’s CEP contribution which is not currently being used for projects) not used in the reclaimed system 
was discharged to the Santa Cruz River, earning the City 5,080 acre-feet of groundwater storage credits for future recovery. 
For Pima County, the 2832 acre-feet not devoted to reuse was discharged to the Santa Cruz River, earning 604 acre-feet in 
groundwater storage credits for future recovery and supplying effluent to the Marana High Plains Effluent Recharge Project.

Pima County operates two of its WRFs to actively recharge groundwater. Although neither facility received storage credits 
in 2007, Corona de Tucson WRF was recently permitted as an underground storage facility by ADWR and Pima County 
intends to secure permitting for the newly expanded recharge basins at Avra Valley WRF this year. These facilities are non-
metropolitan area facilities. Another facility, the Green Valley WRF, provides effluent to Robson Communities for their reuse 
or storage and recovery. The balance of the discharge at Green Valley, 507 acre-feet in 2007, is discharged to groundwater 
without any accrual of credits. Finally, Pima County Regional Flood Control District (PCRFCD) operates the Marana High 
Plains Effluent Recharge Project as a diversion of water from the Santa Cruz River into constructed recharge basins. In 2007, 
the project received storage credit for 184 acre feet that reached the aquifer based on 207 acre-feet that were diverted.
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Riparian Restoration Projects 
Although CEP allocation has not been made, there are a number of projects/activities that Pima County has used to 
accomplish riparian restoration or enhancement with effluent. The Marana High Plains project encourages riparian 
development along its Santa Cruz River diversion channel and around the recharge basins. The Kino Environmental 
Restoration Project (KERP) integrates reclaimed water conveyance and storage for reuse at Kino Sports Park with 
stormwater harvesting and riparian ecosystem development in the Ajo Detention Basin. Effluent from Avra Valley WRF 
has been applied near the reclamation facility site using a spray field along margins of the braided channel of Black Wash 
to encourage plant growth. The Marana WRF irrigates landscape in a riparian habitat and has a surface water discharge 
that flows to the Santa Cruz River. PCRFCD recently completed the Swan Wetlands project to use reclaimed water and 
stormwater to augment wetland and riparian habitat of approximately 60 acres along the south bank of the Rillito River 
from Craycroft Road to just west of the Columbus Boulevard alignment. Because these riparian enhancement/restoration 
projects are multibenefit in nature, it is difficult to provide exact volumes of the amount of effluent devoted solely to habitat 
value. It is estimated that in 2007, Pima County used approximately 286 acre-feet of effluent for this purpose. This figure 
does not include the riparian benefits derived from continued flow of effluent in the main channel of the Santa Cruz River.

Effluent Volume Projections
Updated projections of wastewater generation through 2030 were developed in consultation with the Pima County 
Regional Wastewater Reclamation Department for Tucson Water’s 2008 plan update. These projections indicate that annual 
effluent availability within the Long-Range Planning Area could approach 118,900 acre-feet by 2030. Water Plan: 2000-2050, 
written in 2004, indicated wastewater availability could approach 128,000 acre-feet by 2050. The wastewater volumes for 
the 2008 update were based on population growth projections and assumptions regarding per capita potable water usage, 
sewer return flow rates, and septic tank usage. Of these totals, Tucson Water projects it would have annual entitlement to 
approximately 61,000 acre-feet by 2030 and about 66,000 acre-feet by 2050.  
 
As the population of Pima County grows, effluent generation will increase at all wastewater reclamation plants. As all other 
available potable water supplies become fully utilized, the need for reusing effluent will also grow. Tucson Water’s long 
range planning documents indicate that treated effluent will most likely be banked in local aquifers through a sequenced 
program of enhanced treatment and aquifer recharge. Pima County’s policies identify goals for increased use of effluent 
for environmental restoration and protection of certain sensitive groundwater dependent ecosystems such as the Cienega 
Creek. Clearly, effluent’s role in augmenting water supplies, mitigating drought impacts and preserving environmental 
amenities is expected to increase significantly in the future.  Pima County’s role in managing the regional wastewater 
system, and the City of Tucson’s role in treating and delivering reclaimed water, are  both key to a coordinated, countywide 
approach to effluent reuse. 

Potential Changes to Effluent Availability 
Tucson Water has entitlement to a large volume of municipal effluent and the Utility may be able to develop agreements to 
lease or purchase the Secretary of the Interior’s effluent entitlement as well as those of others in the future. As Tucson Water 
expands and diversifies, its portfolio impacts to any particular water supply can be offset by relying on other available 
supplies, such as the City’s effluent resource. Because locally-generated effluent supplies are unlikely to be reduced by 
drought and access to them is not subject to curtailment or Central Arizona Project infrastructure outages, effluent will be an 
important locally controlled supply during shortages. 

Customer Profile

Potable Water System
Tucson Water has more than 230,000 potable water accounts/services with about 124,500 acre-feet of potable water 
produced in 2007. Tucson Water’s standard customer classifications for billing purposes include Single-Family Residential, 
Multi-Family Residential, Commercial and Industrial, and Reclaimed Water.  In addition to these standard customer 
classifications, Tucson Water also tracks Construction Water and Water Sprinkler Service customers.  These standard 
classifications are common throughout the industry although Tucson Water may structure the classifications or definitions 
somewhat differently than other agencies to meet the specific reporting and tracking needs of the water system and service 
area.  Tucson Water’s customer classifications are defined as follows:

• Residential: One residential unit (single family) or two/three residential units (duplex/triplex) served by one master 
meter.

• Multi-family: More than three residential units served by at least one master meter (apartment complexes) or mobile 
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home parks with sub-meters, i.e. parks served by at least one master meter but sub-metered by park-owners at 
individual home sites.

• Commercial: Non-residential units such as motels, hotels, laundries, service stations, restaurants, churches, 
government offices, retail and wholesale businesses, etc.

• Industrial: Customer who uses at least five million gallons (15.3 AF) of water per month for manufacturing purposes at 
one location (and Tucson Unified School District per contractual agreement).

• Construction Water: Customer who takes water needed for construction projects, such as utility pipeline construction, 
or for use in site grading, dust control, and concrete mixing.

• Reclaimed: Any customer receiving water delivered through the reclaimed distribution system. (Reclaimed Water 
customers will be discussed further in the following “Reclaimed Water System” segment.)

• Water Sprinkler Service: Customers receiving fire protection service via privately installed fire sprinklers.

The Single-Family Residential class comprises about 
89 percent of Tucson Water’s potable water accounts 
and uses about 56 percent of potable water delivered.  
Currently, about 45 percent of the water delivered 
to Single-Family Residential customers is used 
outdoors.  Figure 94 illustrates typical residential 
water use.
  
The Multi-family Residential class comprises another 
four percent of total potable accounts and uses about 
nineteen percent of potable water deliveries.  The 
Multi-Family Residential class currently uses about 
26 percent of its water outdoors.

The Commercial and Industrial classes, including 
Construction Water and Sprinkler Service customers, 
makes up the remaining seven percent of potable 

water accounts and uses about 25 percent of 
potable water deliveries. The Commercial-
Industrial class uses about 35 percent of water 
deliveries outdoors.   

Reclaimed Water System
 Tucson Water delivered more than 15,000 AF of 
reclaimed water to about 820 sites in calendar 
year (CY) 2007. Of this total, nearly 14,000 AF 
were delivered within the Tucson Water service 
area with the balance being delivered to the 
Town of Oro Valley and to a business in the 
Flowing Wells Irrigation District’s service area. 

The original planning for the reclaimed water 
system identified potential customers as those uses with high irrigation volumes, e.g. golf courses, parks and schools. 
Since golf courses are by far the largest water users (700 AF/yr compared to 50 AF/year for a high school), the system was 
designed with the golf courses as end points and the pipelines between the courses were routed to pass by as many of the 
other types of potential customers as possible (Figure 96). Over the past 24 years of operation, it has been found that uses 
within the one-half mile corridor on either side of reclaimed water pipelines are the most likely candidates for connection, in 
large part because the cost to extend pipes beyond this point is generally too expensive.

Figure 95 - Water Use by Class (cont.)

Figure 94 -  Water Use by Class
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As shown on Figure 97 below, 83 percent of the reclaimed water delivered in calendar year 2007 was water owned by the 
City of Tucson/ Tucson Water. 11 percent of the deliveries belonged to Oro Valley and 6 percent belonged to Pima County. 
62 percent of Tucson’ Water’s deliveries were to golf courses (17). 100 percent of Oro Valley’s deliveries went to golf courses 
(3) and 68 percent of Pima County deliveries went to a single golf course. 

It is the policy of the City of Tucson Mayor and Council that “New turf facilities and golf course development shall use 
effluent or reclaimed water for irrigation purposes.” 26 Other uses of reclaimed water are encouraged through the rates, 
$1.60/Ccf, that are lower than the potable rates, except in the lowest potable rate block, which is $1.23/Ccf. 
The success of these policies can be measured in the following ways:

• 18 of the 21 golf courses in the Tucson Water Service Area, including all of the City-owned courses, are irrigated with 
reclaimed water.  Two of the three not using reclaimed water have their own wells.

• 64 percent of the water used to irrigate City Parks (excluding golf) was reclaimed water (CY 2007).
• Of the 67 sites on ADWR’s Large Turf-related Facilities list for the Tucson Water Service Area, 44 (66 percent) were 
irrigated with reclaimed water and 5 (7 percent) could be connected whenever the customer is ready (CY 2007).

• 84 percent of water used to irrigate sites on ADWR’s Large Turf-related Facilities list for the Tucson Water Service 
Area was reclaimed water (CY 2007). 

Regional Cooperation on Water Resources

Over the years, Tucson Water has been an active participant in many formal and informal local water resource groups, 
like the Southern Arizona Water Users Association (SAWUA), the Groundwater Users Advisory Committee (GUAC) and 
various ad hoc stakeholder groups. In 2004, SAWUA and Tucson Water began discussions about regional cooperation on 
water-resource issues with the largest water providers in the area.  These discussions resulted in a 2006 proposal from 
SAWUA for a cooperative water-supply organization.   
The proposal was presented to the governing bodies 
of SAWUA members and was an impetus for the 
current County-City infrastructure and resource 
inventory study.

At approximately the same time, the Central Arizona 
Water Conservation District  (CAWCD) Board 
developed a strategic plan that included the goal of 
acquiring additional water resources on behalf of 
all water providers within its three-county service 
area.  In effect, CAWCD proposed performing the 
same functions as envisioned under the SAWUA 
proposal but on a much larger and far-reaching scale.  
The CAWCD Board sets policy for operation of the 
CAP and included the goal of planning for the future 
additional needs of subcontractors in CAWCD’s 
three-county service area in their strategic plan 
adopted in 2006.  The ADD Water (Acquire, Develop 
and Deliver) project - an initial step in this planning 
process - is currently underway and Tucson Water, 
along with other Tucson AMA representatives, is 
an active participant in the process. Please refer to 
section 2.3.2 for more information on the ADD water 
program.

As these alternative proposals have been discussed, 
local water providers have continued to discuss 
cooperative projects related to water supply and 
management. The discussions have included: 
• Joint projects for delivering renewable water 
supplies to areas of need.

26 Mayor and Council Water Policies III.C.4.g.

Figure 96 -  Reclaimed System
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• Common issues and concerns 
for coordinated lobbying at the 
State level.
• Consideration of water credit 
transfers to reduce costs to 
ratepayers and meet water-
management goals. 

Tucson Water has extensive 
credit account balances from 
recharged Colorado River 
water, recharged effluent, and 
groundwater credits. Making 
these water credits available to 
other water providers for lease 
or purchase can benefit water 
ratepayers in the region and 
Tucson Water can leverage these 
resources in ways that provide 
benefits to its own ratepayers. 
In early 2007, Tucson Water took 
the discussions a step further 
and proposed principles and 
limitations for future credit 
transfers. The other local water 
providers agreed transfers 
must benefit regional water 
management goals, must benefit water ratepayers, and must be a win-win for both parties. Two local water providers have 
expressed interest in water credits and discussions are ongoing. 

Water Demand
Changes in water sources will mean big changes in the Utility’s water resource portfolio, as well as in energy use. As late 
as the year 2000, the service area water supply for the 128,000 acre-foot 
demand came from only two sources, groundwater and reclaimed water. In 
2007 total demand had already grown to 136,000 acre-feet, but groundwater 
was supplying less than half the total potable demand. By 2020, total 
demand is projected to be about 175,000 acre-feet, but groundwater will only 
make up a fraction of total supply. At that time Tucson Water will be using 
its full allocation of 144,000 acre-feet of Central Arizona Project water. (See 
Figure 98)  

Per Capita Usage Rates
Tucson Water produced a combined 136,561 acre-feet of potable and 
reclaimed water in 2007. Total gallons per capita per day (total GPCD) 
represents the average total volume of water produced in a year divided by 
the total population served during the year. The total GPCD water usage 
rate for Tucson Water’s customer base averaged about 177 GPCD for many 
years, but recent years have shown a trend toward lower usage. At the long-term average of 177, the components of total 
GPCD include about 14 GPCD to meet reclaimed water demand and approximately 163 GPCD for all potable deliveries. Per 
capita potable water usage can be further broken down into total residential use at 110 GPCD, commercial and industrial 
water use at 35 GPCD, and water loss at 18 GPCD. Except for the past few years, the Utility’s total GPCD has been relatively 
consistent for almost 25 years although the relative contributions of reclaimed and potable demand have changed over time.

In recent years use per service account has dropped noticeably. In 2007 total GPCD was 166. From 1997 to 2007, the total 
number of service accounts in the Tucson Water service area grew from 150,000 to 230,000. In the same time period there 

Figure 97 -  Reclaimed System Deliveries

Figure 98 -  Total Water Demand
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was a 17 percent drop in water use per service. This is 
illustrated in Figure 99. Absent other mitigating factors, 
the drought conditions that existed in this same period 
would likely have caused an increase in use per service 
account as customers would use more water to reduce 
drought impacts to landscaping. If instead, customers 
responded to drought by cutting back on water use, 
this would be reflected most explicitly in residential use 
where a substantial component of both single- family 
and multi-family residences  is outdoor irrigation. 

Water use per service account may be read on the left 
(blue) axis as a percent change over time. The red line 
depicts the increase in service accounts and may be read 
as a number on the right (red) axis.

Figure 100 shows the percent change per 
service account in three rate classes, single 
family, commercial, and multi-family. 
All three rate classes have shown some 
reduction in use since 1997. Both single 
and multi-family accounts have dropped 
in per-service use by about 17 percent in 
the 11 years shown here. Even commercial 
accounts, which tend to have fewer options 
for conservation, have dropped about eight 
percent in the same time period. A lower 
per capita use has important implications 
for future water supplies. Present supplies 
would last longer, or future needs would be 
reduced, leaving the Utility in an even better 
position than it is now concerning water 
supply.

2.1.3 Pima County Wastewater 

Effluent Resources
In Pima County, effluent is generated from both the metropolitan and the sub-regional wastewater reclamation facilities.  
These facilities generate 72,572 acre-feet of effluent each year.  An acre-foot is measured as an acre of land to a depth of one 
foot.  The three metropolitan facilities generate approximately 94 percent of the 72,572 acre-feet.  The pie chart in Figure 101 
provides details of effluent generation and use for all facilities.  The details of the remaining six percent of effluent generated 
by six sub-regional facilities that produce effluent are shown in the bar chart. 

Figure 99 -  Single Family Rate Class Usage per Service & Number of 
Services

Figure 100 - Annual Percentage Change in Usage per Service for Selected Rate Class
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Information pertaining to the reclamation and discharge of effluent generated by the metropolitan facilities is presented 
in Figure 102. The effluent generated from these three facilities is owned in differing amounts and percentages by (1) the 
Secretary of the Interior under the Southern Arizona Water Rights Settlement Act (SAWRSA), (2) the City of Tucson, (3) the 
Conservation Effluent Pool, (4) Metro Water, (5) the Town of Oro Valley, and (6) Pima County.

The 

Lower Santa Cruz River Managed Recharge Project (LSCRMRP) had approximately 10,521 acre-feet of effluent recharge 
credits generated in 2007.  These are shared by five jurisdictions/entities, as shown in Figure 103.  Over 85 percent of the 

Figure 101 - PCRWRD Effluent Generation and Use

Figure 102 - Metropolitan Effluent, Disposition Usage (left) /Metropolitan Effluent, Ownership Interests (right)

Figure 103 - Effluent Recharge Credit 
- Lower Santa Cruz River Managed Recharge Project (LSCRMRP)
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effluent entitlements, discharged from the metropolitan facilities, are 
held by the Secretary of the Interior for SAWRSA (58 percent) and 
Tucson Water (29 percent).  Metro Water, Pima County and Oro Valley, 
hold the remainder, with Pima County entitled to about five percent of 
the discharged effluent.  

Water and Biosolids Resources
County Water Rights – The County water rights on (1) Surface water, 
(2) Type 1 non-irrigation, and (3) Type 2 non-irrigation amount to 63,243 
acre-feet from 75 water rights. Surface water accounts for 59,764 acre-
feet, while type 1 and type 2 (groundwater) rights measure 2,493 acre-
feet and 986 acre-feet respectively. The primary uses of this water are 
environmental and ranching.

Biosolids – In 2007, the wastewater reclamation facilities produced 
approximately 10,300 dry tons of biosolids, which were applied to 3,053 acres of farm land in eastern Pima County. 

The metropolitan and sub-regional wastewater reclamation facilities of Pima 
County, with their 259,833 residential, commercial and industrial customer 
accounts, generate 72,572 acre-feet of effluent and 10,300 tons of biosolids each 
year.  There are four major and many smaller water providers associated with 
the operations of these wastewater reclamation facilities. The largest water 
provider is Tucson Water. Almost three quarters of the effluent generated is 
owned either by the Secretary of the Interior under SAWRSA (41 percent) or by 
Tucson Water (32 percent) under the 1979 Intergovernmental Agreement (IGA). 

Customer Profile
The Pima County 
Regional Wastewater 
Reclamation 
Department 
(PCRWRD) has 
259,883 customer 
accounts, of which 
240,653 (92.6 percent) 
are residential, 17,673 
(6.8 percent) are 
commercial, and the remaining 1,557 (0.6 percent) are industrial 
(Figure 105).  Approximately 89.4 percent of customers receive 
service in the metropolitan areas, while the remaining 10.6 
percent receive service in sub-regional areas.  

Figure 105 also shows a comparison of the PCRWRD 
customers by number/percentage and by volume.  
While the 19,230 commercial and industrial customers 
total less than 7.5 percent of the customer base, they 
account for more than a third of the volume (36 
percent).  

The industrial customer base comprises a variety 
of uses, including auto body shops, laundromats, 
restaurants, car washes, printing/copying, electrical 
manufacturing, pet clinics, mortuaries, bottling 
companies, industrial laundries, bakeries, food 
processors, pharmaceuticals and meat packing. 

Figure 104  - Application of Biosolids to Farm Land

Figure 105 - PCRWRD Customers

Figure 106 - PCRWRD Customer Accounts - Major Water 
Providers

Figure 107 -  PCRWRD Customer Accounts - Other Water 
Providers
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There are 607 businesses that are considered pre-treatment customers, including large industries, car washes, auto repair, 
military facilities and hospitals.  These businesses follow specific guidelines toward performance tests and pollutant 
removal in accordance with a specific Industrial Wastewater Control permit for each business. Tests are performed for 
126 Priority Pollutants, and businesses remove pollutants on-site, before they enter the sewerage system. PCRWRD staff 
performs periodic on-site inspections. 

Approximately 89 percent of the PCRWRD customer accounts also represent customer service connections of the four major 
water providers in eastern Pima County.  The breakdown of these 230,707 customers corresponding with the four water 
providers is shown in Figure 106.  Analyzed accordingly, Tucson Water’s customers represent almost 75 percent of the 
259,883 PCRWRD customer accounts. The remaining 36,023 customer accounts are with Oro Valley Water, Metro Water, and 
Marana Water, with the remaining 29,176 served by a number of smaller water providers, as shown in Figure 107. 

Since its inception on July 1, 2007, the Pima County Regional Wastewater Reclamation Department’s Sewer Outreach 
Subsidy Program has enrolled a total of 1,233 participants (data current as of June 25, 2008). The program provides 
graduated discounts depending on the customer’s income level. 11% of participants qualify for a 25% discount on user fees, 
19% qualify for a 50% discount, and 71% qualify for a 75% discount. 

2.2 Factors Affecting Water and Wastewater 
Demand and Resources 
2.2.1 Water Conservation

Managing Demand
Reducing water consumption by reducing demand is known as demand management. The demand management 
recommendations of Tucson Water’s Community Conservation Task Force could generate long-term water savings. These 
savings could reduce the overall strain on the Utility’s available water supplies and become a significant part of Tucson 
Water’s management strategy to prepare for shortages.  Tucson Water has three strategies for managing demand: Water 
conservation, improving distribution system efficiency, and drought preparedness. 

Water Conservation 
Like any demand management strategy, a conservation program can have a significant impact on the timing of critical 
decisions on water resources and system-planning projects. Conservation supports the City’s broader goals of helping to 
create a sustainable future by demonstrating leadership in its operations and developing programs that help its customers 
to live sustainably. Conservation has been a critical component of Tucson Water’s planning process for several decades. 
During this time, many programs have been implemented to encourage greater water-use efficiency. Extensive educational 
outreach efforts and City ordinances have been instrumental in maintaining a low per capita potable water usage rate. By 
encouraging greater water use efficiency, water conservation programs also can have a significant impact on the timing of 
critical decisions on water resources and system planning projects.

Tucson Water has been moving forward with several on-going programs to further widen the reach of its conservation 
program. These activities include the following:
• Develop a voluntary Incentive Program for commercial water customers.
• Implement the Enhanced Water Waste Enforcement Program.
• Work with City General Services to implement water audits on all City departments.
• Develop irrigation design standards.
• Investigate options to reduce water waste associated with hot water distribution systems in the residential sector.

Tucson Water established the Community Conservation Task Force in 2005 to ensure that new conservation strategies would 
be both effective for water savings and supported by the community27. To ensure community support, the members of the 
Task Force were chosen from a wide range of community stakeholders. 

21 Community Conservation Task Force, 2006
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The Task Force recommended conservation measures chosen to offer the greatest potential water savings. Some of the 
measures proposed include rebates and incentives for installation of water-saving fixtures; ordinances requiring retrofit 
of water-saving fixtures on resale; new construction ordinances that encourage water efficiency; and conservation 
demonstration programs. These measures target single-family residential, multi-family residential, and the commercial/
industrial water-use sectors. 

Improving Water System Efficiency: 
Supply-Side Conservation - A Water Loss Control Program was initiated in October 2006 to better track and reduce the 
amount of lost and unaccounted for water in Tucson Water’s potable system. This program integrates on-going programs 
and has initiated new ones that identify, control, and track system water losses. This information is used to improve water-
use efficiency, reduce water losses to comply with regulations, and reduce lost revenue. The Water Loss Control Program is 
essentially the Utility’s internal water conservation and water control program.

Drought Preparedness
Effective drought planning can serve as a buffer for the severity of drought impacts. (Arizona Department of Water 
Resources, 2007). The City of Tucson Water Department Drought Preparedness and Response Plan (Drought Plan) was 
developed to comply with recently enacted state law and to further reinforce the drought management and water resource 
and system buffers already in place.

In response to recommendations developed by the Governor’s Drought Task Force (2004), drought-related legislation 
became state law in 2005. It required all Arizona water systems to submit a drought preparedness and response plan to the 
Arizona Department of Water Resources by January 1, 2007. The City’s Drought Plan closely follows the ADWR Guidance 
Document. Drought indicators and response measures were developed with Tucson Water’s specific system, supplies and 
customer characteristics in mind.  The City of Tucson Mayor and Council approved the Drought Plan in November 2006 
and subsequently amended the Tucson Code in March 2007 by adopting an ordinance that provides for enforcement of the 
drought response stages and response measures embodied in the Drought Plan.

The City’s Drought Plan addresses the uncertainties of drought like duration and severity. It was developed with the 
understanding that drought impacts can occur locally or regionally. For instance, drought can be local, involving the 
Santa Cruz River Watershed and nearby basins; or it can be more regional, encompassing all or part of the Colorado River 
Watershed, thus impacting water users in several states.

Tucson Water’s Drought Plan consists of four drought response stages, which are designed to help the Utility respond to 
increasingly severe drought. These stages and the associated response measures take into account the unique attributes of 
the Utility’s water system, which is configured and operated to maximize the availability of its water resources and supply 
infrastructure. Tucson Water maintains its system is drought resistant, because the Utility has diversified its water-resources 
portfolio. The Utility is not exclusively reliant on either surface water or groundwater for potable supply. During years of 
abundant snowpack in the Colorado River system, the City’s CAP recharge facilities are able to store an amount of Colorado 
River water that currently exceeds the City’s potable water demands; should a shortage on the Colorado River affect the 
City’s CAP water supply, the City currently has the ability to recover surplus Colorado River water storage and to also 
recover several decades worth of potable water supply as groundwater credits. Tucson Water also operates a large reclaimed 
water system that meets a significant portion of the Utility’s total water demand. This system also serves as a drought buffer, 
because it reduces the magnitude of peak demand on the potable system. The Utility’s conjunctive use of groundwater and 
Colorado River water for potable supply and its use of reclaimed water to meet non-potable demand collectively provide 
Tucson Water and its customers greater supply reliability in both wet and dry years. 

A Brief History of Conservation
Tucson Water’s need for conservation, water planning and demand management is as old as the Utility itself. In 1912, the 
fine for water waste was $50, roughly equivalent to $1,000 in today’s dollars. In 1922, the Utility hired its first full-time 
employee to oversee a water-saving education program. More than 50 years later, in 1976, the high peak uses caused by a 
very hot summer were threatening to tax the delivery system beyond its capability to meet demand. To reduce demand, the 
Utility debuted the “Beat the Peak” program. Beat the Peak was, and still is, a demand management program. In the 1970s 
it bought the Utility valuable time to design and build infrastructure to meet growing demand, but it had an additional 
important benefit — it reduced total per capita use. 
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Pima County and the City of Tucson both adopted plumbing code requirements for low-flow fixtures in 1982, about 10 
years ahead of similar requirements in the National Plumbing Code. In the 1990s the City adopted a landscape ordinance 
requiring Xeriscape for new developments, and launched the Zanjero Residential Assistance Program. The latter continues 
today with Zanjeros visiting customers to perform water audits and recommend water-saving procedures. In 2003, Tucson 
added another “water cop”, this time one whose focus would be commercial water use. More recently, the Community 
Conservation Task Force was established by the City in 2005 to help bring a broad spectrum of stakeholders together for 
future conservation planning.

Factors to Consider in Conservation Program Development
Local Climate
Tucson’s dry climate, together with high summer temperatures, causes high peak water demands in the summer months. A 
hot summer, especially when combined with a poor summer rainy season, can exacerbate these already high demands. The 
warm local climate also provides for a year-long growing season, which is not the case in many other parts of the country. 
Because of this there is a year-round demand for outdoor irrigation and, as a result, a warm winter to cause a significant rise 
in water demand.

Service Area Characteristics
 Tucson Water groups its customers into sectors; industrial, commercial, and residential. The proportion of water served to 
each sector and the individual customers in each sector can have important implications for total demand. Older housing 
tends to have less efficient plumbing fixtures; whereas new housing stock, because of high-efficiency plumbing and small 
lot sizes, exhibits lower water use.

Water Supply Characteristics 
The character of water supply will determine how a water provider meets the demand and what types of conservation 
programs are most effective. In the Colorado River system, a provider at the northern, or upstream end, is more dependent 
on snowmelt runoff into relatively small reservoirs. In the Denver area, water utilities depend on good snowfall and a long, 
slow thaw to produce a sufficient supply of water for customer use throughout the remainder of the year. Tucson, at the 
lower end of the same system, is below two very large dams which can store as much as 60-million acre feet of water. This 
situation provides a significant buffer for the City’s Colorado River supply so that it is not dramatically impacted as a result 
of any single runoff season.

Institutional and legal arrangements also must be 
considered. Because Tucson’s allocation of Colorado 
River water through the Central Arizona Project is 
for municipal use, it has a higher priority in times of 
shortage than some other users, such as agriculture. 
These lower priority uses will be reduced first, 
while full supplies for municipal users will be 
maintained as long as possible.  The City’s own 
recharge basins also give it the capacity to store 
excess water not needed to meet current demand 
and use it later, as needed.

Regulatory Requirements
All Arizona water providers in an active 
management area (AMA) must comply with 
Arizona Department of Water Resources regulations 
for conservation purposes. These conservation 
requirements are a part of the Management Plan 
for each AMA. The current plan for the Tucson AMA is the Third Management Plan, and under this plan Tucson Water has 
chosen to be regulated under the conservation program known as the Total Gallons Per Capita per Day Program or Total 
GPCD. The current use in the service area is approximately 150 GPCD, well under the State’s regulatory requirement. 

Figure 108 - Assumptions: City Drought Response Plan



Volume 2	 Chapter 2	 27

Water Resource Assessment

Current Conservation Efforts
Tucson Water’s comprehensive conservation 
program includes both broad-based efforts that 
reach the general customer base and targeted 
strategies intended to enhance water-use efficiency 
for specific customer classes (businesses, multi-
family, low-income, etc). 

The Utility’s programs can be arranged in a simple 
hierarchy that includes General Public Information, 
Education and Training, Direct Assistance, 
Incentives and Ordinances (Figure 109). In general, 
each level offers a greater depth of information 
and effort by the water utility and by participating 
customers. At the higher levels, these programs 
provide additional financial or legal incentives to 
become more water efficient.

Tucson Water’s conservation-oriented rate structure is an effective financial incentive for all customer classes. The Utility’s 
water rates are set by calculating the costs associated 
with providing water and service, and then 
apportioning those costs to the appropriate customer 
class. Conservation incentives are then overlaid on 
that rate structure, resulting in a variety of use-based 
rate tiers. For instance, residential customer water use 
charges are calculated using a steeply-inclining rate 
block structure, while a summer surcharge structure 
applies to commercial and industrial customers.

Responding to Drought
In 2006, in response to state-mandated requirements, 
Tucson Water developed a Drought Preparedness and 
Response Plan that functions as a guidance manual 
on when and how to inform the public about the 
impacts of drought, and includes mechanisms to 
require specific conservation/water-use efficiency 
actions should drought conditions worsen. The plan 
addresses the unique characteristics of the Tucson Water service area, taking into account our use of Colorado River water as 

a drinking water resource.

Four drought response stages are identified in 
the Plan. At each successive stage, more stringent 
responses are mandated. In each case, the City of 
Tucson would implement response actions prior to 
requiring customers to do so. In this way, the City 
would “Lead by Example.” In addition, the Water 
Department will work pro-actively with customers 
in advance of mandatory curtailments, to provide 
them with opportunities to address water 
conservation in a planned, voluntary manner.

Currently, the Tucson Water service area is in Stage 
1 drought response (Figure 110). Essentially, this is 
a recognition that actions should be taken now to 
enhance water-use efficiency to reduce the potential 
impacts of continuing drought. Community 

Figure 109 - Conservation Hierarchy

Figure 110 - Stage 1 

Figure 111 - Stage 3 
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education and audits of City facilities are the primary 
responses dictated in this drought stage.

A Stage 2 drought response would be triggered by a 
declaration of shortage on the Colorado River. If long-
term drought continues to reduce storage levels in 
Lake Mead, the Secretary of the Interior could declare 
a shortage on the Colorado. Initially, this would 
not affect Tucson’s ability to import Colorado River 
water, but it would impact the water available to the 
State and other customers of the Central Arizona 
Project.

Under Stage 2, City facilities and large multi-family 
and commercial customers would be required to 
implement programs to enhance efficiency as well as 
restrict irrigation uses. Significantly, Tucson Water is currently offering financial incentives to these large customers to help 
them address irrigation system problems voluntarily.

Should conditions at Lake Mead continue to worsen, Tucson could face cutbacks on its access to Colorado River water. At 
that point, the City would declare a Stage 3 drought response (Figure 111).  This would entail a restriction on all outdoor 
non-essential uses at City facilities and a number of restrictions or efficiency requirements for all Tucson Water customers.

Lastly, a Stage 4 drought response would be declared when water supply reductions imperil Tucson Water’s ability to serve 
(Figure 112). Under these conditions, Tucson’s Mayor and Council would prohibit outdoor non-essential uses and mandate 
reductions on all potable use. 

Conservation and Future Water Resources
Tucson Water has been engaged in long-range water resource planning for decades. As we face the challenges of the next 50 
years, what resources do we have available, and how can water conservation impact future water needs? 

The Utility has developed a series of water demand projections based upon expected population growth within its service 
area, and on per capita usage of water.  Multiplying our per capita usage by expected population provides a calculation of 
total water demand that must be met. Currently, our per capita usage is around 150 gallons per day. To allow for a ‘safety 
factor’ should per capita usage rise, Tucson Water calculated total potable water demand using a figure of 163 gallons per 
capita daily.

Based on these projections, if no additional 
conservation is achieved, Tucson Water will need to 
find additional water supplies in approximately 15 
years (Figure 113). There are a variety of potential 
water supplies that will be explored, including 
additional Colorado River water, groundwater, or 
reuse of our wastewater effluent to supplement 
groundwater supplies. For more information please 
refer to section 2.3.2 for more information on the 
ADD water program.

A 10 percent increase in water-use efficiency in 
the community would make it possible to extend 
current water supplies for an additional 10 years. 
Delaying the need for new water supplies provides 
additional planning flexibility and spreads new 
capital expenditures and associated rate increases 
out over time. These water use reductions could be 

Figure 112 - Stage 4 

Figure 113 - Planning Scenario 
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realized through water system improvements and 
City and customer conservation actions.

To help strengthen the Utility’s existing 
conservation program, and meet the challenge 
of extending our current water supplies, Tucson 
Water convened the Community Conservation Task 
Force in 2005. Over a period of 18 months, the Task 
Force and City staff selected a set of conservation 
strategies for further research. A thorough cost-
effectiveness study, developed for the American 
Water Works Association, was conducted on 
these strategies to determine both their potential 
water savings and their cost to participants and 
water ratepayers. Ultimately, the Task Force 
recommended that Tucson’s Mayor and Council 
approve the implementation of 22 water efficiency 
strategies.

These strategies are primarily related to accelerating the introduction of new, water efficient technologies for indoor and 
outdoor use. These programs, which include 
rebates on High-Efficiency Toilets (HET), Smart 
Irrigation Controllers and other water using 
fixtures, provide measurable water savings 
and allow Tucson Water planners to account 
for a specific reduction in water demand as the 
community adopts them (Figure 114). Mayor and 
Council approved the Task Force recommendations 
in early 2008 and also added a program to install 
high efficiency toilets in the homes of low-
income seniors who could otherwise not afford to 
participate in toilet rebate programs.

In addition to rebates and incentives for installing 
water-efficient technologies, Mayor and Council 
also have approved have also approved two new 
ordinances requiring rainwater harvesting for new 
commercial development and greywater plumbing 
stub-out for new residential development 
beginning in 2010.

In summary, Tucson Water’s comprehensive conservation program has provided the basis for our community to better 
manage current water use and enhances our ability to pro-actively address the water resource challenges of the future.

Pima County Water Conservation 
Although Pima County does not supply domestic water to the general public, it does promote water conservation in many 
ways. The ways in which water conservation is promoted fall into three general areas: (1) Policies; (2) Regulations; and (3) 
Projects and community partnerships. Highlights of Pima County’s water conservation efforts in each of these areas are 
summarized below :

Policies 
The Pima County Board of Supervisors unanimously adopted a Resolution on Sustainability in May of 2007. This 
Resolution establishes a series of far-reaching sustainability initiatives, many of which address water conservation.  The 
range of initiatives spans green building, renewable energy, alternative fuels, waste reduction, and water conservation and 
management. Relative to the latter, it calls for (1) reducing water use in all County facilities by 15% by 2025; (b) doubling the 

Figure 114 - Water Efficiency Strategies

Figure 115 - City Ordinances



Volume 2	 Chapter 2	 30

Water Resource Assessment

number of County parks served by reclaimed water by 2018; and (c)  maximizing County water resource assets, including 
groundwater rights, surface water rights, and effluent to sustain and protect natural environments.

To implement the Resolution, the County formed teams made up of representatives from a range of disciplines and 
departments and prepared a Sustainable Action Plan for County operations. It includes guiding principles, specific actions 
to implement the principles and a number of success indicators or measurable objectives for achieving water conservation 
goals.28 

In 2007, the Pima County Board of Supervisors adopted an updated water resource element to the Regional Comprehensive 
Plan Policy.  This policy integrates land use and water resource planning by requiring Comprehensive Plan Amendments 
that are greater than four acres and rezoning applications to include a water demand and supply assessment, and also water 
conservation measures. It allows the Board of Supervisors and Pima County Planning and Zoning Commission to fully 
consider the water resource impacts of new development before major land use changes are approved.29

Regulations
In 2000, Growing Smarter “Plus” legislation required each jurisdiction above a certain size to have a water resource element 
that considers water resource impacts in approving land use plans:30

	 •	 In 2007 the Board adopted a Drought Response Plan and Water Wasting Ordinance.31 
	 •	 In 2006 the Board adopted changes to the landscape, plumbing and residential codes 32 requiring:
		  °	 New construction to have separate reclaimed-ready irrigation and plumbing and irrigation with seasonal 			 
				    adjustments and rain sensors.
		  ° Restrictions on large water fountains and water features and turf may only be installed for functional purposes.
		  ° Waterless urinals and automatic faucets in commercial buildings.
		  ° Sub-water meters in multi-family construction. 
		  ° New pools are to have pool covers to reduce evaporation. 
	 • In 2006 the Board adopted a change to the Golf Course Zone Ordinance that prohibits the use of groundwater for new 		
		  golf courses.33 

Projects and Partnerships 
Pima County has statutory authority for floodplain management under the Regional Flood Control District. In that role, it 
builds large-scale urban water harvesting projects to capture stormwater to support riparian habitat. The Regional Flood 
Control District is also working with other jurisdictions to improve smaller-scale water harvesting opportunities to decrease 
the need for supplemental irrigation. The District’s recharge program has included the construction of recharge facilities for 
both Central Arizona Project (CAP) water and effluent.  Pima County is involved with Water CASA (Conservation Alliance 
of Southern Arizona) and Tucson Water, and other agencies in planning and implementing cooperative community research 
and outreach efforts such as Project Wet and Earth Day.  Staff from Tucson Water and Pima County participates on their 
respective Community Task Forces.   

2.2.2 Stormwater Recharge and Rainwater Harvesting Case Studies

Another aspect of conservation that is important to consider is maximizing the use and re-use of rainwater through 
stormwater capture and recharge and rainwater harvesting.  Investment in and expanded use of these systems throughout 
the community will decrease the demand for water delivered through the municipal water distribution systems, and in this 
way acts as a locally renewable source of supply. However, more rigorous cost analysis should be conducted to understand 
these options in light of other investment alternatives such as supply acquisition or water-efficiency efforts.

28 The Resolution and Sustainability Action Plan are available at www.pima.gov
29 This policy is available online at http://www.tucsonpimawaterstudy.com/Resources.html 
30 http://www.azcommerce.com/CommAsst/GrowSmart/Growing+Smarter+Legislation.htm
31 Information can be found at  http://www.pima.gov/drought/. See Title 8, Chapter 8.70.
32  •  http://municipalcodes.lexisnexis.com/codes/pima/ 
    • http://www.pimaxpress.com/Building/PDFs/2007/2006%20International%20Plumbing%20Code.pdf and Appendix G of http://www.pimaxpress.com/Building/			 
		     PDFs/2007/2006%20International%20Residential%20Code.pdf
33 See Title 18, Chapter 59.

https://www.tucsonaz.gov/water
http://www.azcommerce.com/
https://library.municode.com/az/pima_county/codes/code_of_ordinances
http://webcms.pima.gov/cms/One.aspx?pageId=61259
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Stormwater Recharge
Stormwater is an important water resource that can be captured and used.  Currently, stormwater mainly causes damage in 
the forms of flooding roads and people’s property.  

Nancy Freeman from the Groundwater Awareness League presented examples around the county and the world of 
stormwater being captured and put to use.  In Arizona, Chandler has been innovative in collecting storm water. Chandler 
uses river rocks, sand, and plants along with traditional turf.  Some of their recharge basins are soccer fields and parks with 
dry wells which empty in a couple of days ensuring there are no mosquito problems. California and Colorado have many 
examples of reservoirs that are used for recreation and fishing. Santa Monica has an urban stormwater recycling facility.  
Santa Monica has some 12 inches of rain per year, similar to Tucson. Urban stormwater  that runs off urban streets can be 
processed and filtered to be reused. Australia has many good examples of parks and golf courses that use stormwater.  

Flooding problems are increasing because of maintenance issues with our flood control systems and continued building and 
development that creates more runoff.  No one knows exactly how much water could be captured in rain events, however 
it is clear that stormwater is an asset.  It can recharge our aquifer, create recreation, and restore habitat instead of destroying 
public and private property.
         

Water Harvesting Case Study
Harvesting of rainwater is an important water resource that can be used in the community to decrease demand for 
municipal water sources. The Committee heard a presentation by Charles Cole who built a comprehensive water harvesting 
system at his residence in the Tucson Mountains in an area that is off the water grid.  Rainwater is captured off the roof and 
stored in a 26,000 gallon cistern, 10-feet deep and 20-feet across. A fiberglass box houses filters that remove large debris such 
as beetles, twigs, leaves and sediment. The filter has a false bottom that allows the first 35 gallons or so of the rain water that 
comes off the roof to be dropped right out of the box and into a drain pipe and sent into an arroyo nearby so that the initial 
dirty water after the rain doesn’t go into the cistern. 

From the cistern, the water is then pumped into the house automatically on demand through two 20-micron filters. The 
pressure tank brings the water in on demand through a large activated charcoal filter tank and establishes the pressure 
throughout the house. Two more filters, a carbon block and a sediment block provide additional filtration down to ten 
microns and five microns, and ultraviolet light is used to inactivate any biologicals remaining in the water. From that 
point the water goes into the house, and is used for showering and flushing the toilets and everything at the kitchen sink, 
washing, dishwasher, clothes washer, et cetera. Water for drinking is passed through a small reverse osmosis unit under the 
kitchen sink. 		

Charles Cole described the fact that they have been entirely reliant on rainwater for all their water needs for the past three 
years.  They currently have a seven-month supply of water in the cistern.  They did this without putting any demands on 
the Tucson Water’s infrastructure, on the groundwater of Tucson, or on the Tucson taxpayers, and anybody can do that.  
These systems can be set up by consulting with hydrologists who will calculate expected rainfall, square footage of the 
collection areas and the size of the cistern required among other things. Collection surfaces can be roofs, multiple buildings, 
garages, carports, solar panels. The viability and cost-effectiveness of rainwater harvesting for customers of Tucson Water  
needs to be evaluated. 

2.2.3 Climate Related Resource Uncertainties

Shortage on the Colorado River
The primary uncertainty related to Tucson’s use of Colorado River water is the future impacts of shortages. It is widely 
recognized that the annual average yield of the Colorado River was over-estimated in the 1920s. When compared to 
information collected and analyzed in subsequent years, it is clear that the annual average yield is significantly lower. As a 
result, Colorado River flows may not always be sufficient to fulfill all of the annual Central Arizona Project allocations.

Water users in the Colorado River basin have also experienced droughts, some of which can last for decades. Because of 

34 Christensen et al., 2007; Lenart et al., 2007; and Overpeck; 2007
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the current severity of drought conditions within 
the Colorado River Watershed, the first shortage 
declaration on the Colorado River may be just years 
away. The probability of shortage in the longer term 
may increase too, based on current climate change 
projections for the Southwest. These projections, 
largely based on climate modeling simulations, 
generally agree that a gradual long-term warming 
trend is likely. These projections also suggest that 
there will be a decrease in annual precipitation in the 
Southwest.34 The effects of climate change could have 
a significant impact on the long-term yield of the 
Colorado River.

Preparations for Shortage
Tucson Water continues to prepare for shortages. The 
Utility has taken several steps with regards to both 
supply and demand. It has:
	 • Participated in state-wide planning efforts to 
protect Arizona’s renewable water resources.
	 • Cooperated with the Arizona Water Banking 
Authority (AWBA) to store excess Central Arizona 
Project water for eventual recovery during times of 
shortage.
	 • Developed infrastructure that will be viable whether or not the supply of Colorado River water is reduced. 

In addition, the Utility will work to acquire and develop additional, higher-priority sources of renewable water supply, 
such as main-stem (non-Central Arizona Project) Colorado River water and locally-generated effluent. These supplies are 
particularly attractive since they will not be curtailed except during the most extreme shortages. 

The City of Tucson’s Central Arizona Project (CAP) allocation is for municipal and industrial (M&I) use. M&I allocations 
would only be impacted after shortages have become severe. In the event of a shortage, cuts to M&I users will be based on 
the amount of water used in the most recent year. Tucson Water must take delivery of its entire annual allotment no later 
than the year before a shortage is declared or its allocation will be reduced based on the previous year’s use. According to 
the Central Arizona Project, the current worst-case estimate of when a shortage on the Colorado River might be declared 
is 2011. To prepare for this possibility, the City plans to take full delivery of its allocation beginning in 2009. Due to recent 
budgetary constraints however, the City of Tucson elected to remarket up to 50,000 acre-feet of its calendar year 2009 CAP 
water order.  Under the terms of the CAP subcontract, remarketing a portion of the City of Tucson’s annual CAP water 
order does not pose any threat to the City’s CAP allocation or to the City’s future ability to store CAP water in its recharge 
facilities.
 

Figure 116  illustrates the shortage sharing relationship between water elevations in Lake Mead and allocations for the 
CAP canal. The Department of Interior has developed guidelines for the operation of Lake Powell and Lake Mead that will 
determine how much water will be available for CAP users in the event of a shortage. The shortages are tiered according 
to lake levels. When lake levels are projected to be between 1,075 and 1,050 feet the allocation for the seven basin states will 
be 7.167 million acre feet, of which Arizona would receive 2.48 million acre feet meaning that Arizona’s CAP users would 
see about a 400,000 acre-foot decrease. As lake levels decrease there is a corresponding drop in allocations.35  However, CAP 
users such as Tucson Water would not see decreases in their CAP deliveries until a Tier 3 shortage would be declared.

In the event that a Tier 3 shortage affects M&I usage of Central Arizona Project water, providers in the Central Arizona 
Project’s three-county service area (Pima, Pinal, and Maricopa) will have legal rights to water that has been banked in long-
term storage facilities through the AWBA. Because Tucson Water stores banked water at facilities with recovery capabilities, 
it will also have both physical and legal access to such water. Further, because Tucson Water uses recharge and recovery 
facilities, the recovery wells associated with its recharge facility can continue to operate for a period of time even when 

Figure 116 - Tiered Shortage Sharing Agreement

35 “Interim Guidelines for the Operation of Lake Powell and Lake Mead,” U.S. Bureau of Reclamation, December 2007 
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the renewable water source is reduced. In contrast, a surface water treatment plant can only produce water as long as the 
renewable water is available.

As the ultimate backstop, Tucson Water also possesses extensive groundwater production facilities that tap into the large 
regional aquifers in both the Tucson basin and Avra Valley. While the Utility is increasingly shifting its reliance to renewable 
water resources, the local regional aquifers have a very large volume of groundwater in storage. Under the Assured Water 
Supply rules, there is a provision to allow groundwater pumping without debiting the Utility’s credit accounts during 
shortages. This supply source can be used for an extended period of time to satisfy customer demand, particularly in the 
event that an extreme (Tier 3) shortage is declared.

Regional Importance of Colorado River Water
The City of Tucson has the largest municipal allocation of Colorado River water in the state of Arizona.  Legislative issues 
and policy decisions relating to the operation of the Central Arizona Project canal and availability of Colorado River water 
is of paramount importance to Tucson Water’s planning process for meeting current and future demand.  Similarly federal 
decisions relating to operation of the Colorado River system and shortage sharing agreements have potential impacts on 
planning processes and the operation of Tucson Water’s system.

The City of Tucson will continue efforts to increase its Central Arizona Project allocation through reallocation of main-stem 
water, leases, and/or transfers. These options are discussed in Chapter Four of Water Plan: 2000-2050. 

Impacts of Climate Variability and Change on the Colorado River Basin 
Both natural climate variability and climate change associated with buildup of greenhouse gases pose difficult challenges to 
water management. Historically, water managers have relied on the concept of stationarity, the notion that climate systems 
fluctuate randomly, or nearly so, within an unchanging statistical envelope of natural variability. In the face of climate 
change, however, stationarity no longer appears to be a valid assumption. Water management in the West has not addressed 
the risk of long-term drought of the scale found in tree-ring chronologies of the past millennium, let alone the impacts of an 
uncertain and changing climate.

Decadal-to-Multidecadal (D2M) Climate Variability 
Historically, there have always been long intervals when precipitation has remained consistently above or below the mean.  
This low-frequency variability is characteristic of instrumental records of the past century and tree-ring records of the last 
two millennia.  In the Southwest, notable examples include the Anasazi droughts of  A.D.1130-1150 and 1276-1299, the 
dramatic switch from the mega drought in the late 1500s to the wet period in the early 1600s; and the bracketing of epic 
droughts in the 1930s and 1950s by two of the wettest periods (1905-1920 and 1965-1995) in the last 500 years

D2M variability can synchronize fluctuations in surface water availability across major basins, and can thus overextend 
regional drought relief and interbasin transfer agreements such as the Colorado River Basin Compact.  In the case of D2M 
variability, 100 years of instrument record may not be long enough to evaluate the risk of long-term drought in water 
resource planning. Fortunately, tree-ring reconstructions can be used to extend precipitation and stream flow records. These 
reconstructions vary in coverage and quality, but nonetheless are a good first approximation of the length, intensity and 
long-term probability of D2M precipitation and stream flow regimes. 

The underlying causes of these prolonged droughts or wet periods are not well understood, are generally thought to involve 
large-scale changes in ocean temperatures, and may or may not be predictable.  Although the tropical Pacific is paramount 
to climate variability in the West, D2M variability in the North Atlantic (called the Atlantic Multidecadal Oscillation or 
AMO) and the North Pacific (Pacific Decadal Oscillation) also play important roles. If the AMO does contribute to climate 
variability in the western U.S., this will affect forecasts of future water supplies in the region. 
 
In the past, resource management has glossed over or simply been unaware of the problems posed by D2M variability.
A classic example involved the use of stream flow measurements between 1905-1921 on the Colorado River to estimate 
water supplies allocated under the Colorado River Compact (averaging 16.1 million acre feet at Lee’s Ferry). This period 
had the highest long-term annual flow volume in the 20th century and is rated as the wettest 15-yr period based on tree ring 
stream flow reconstructions for the last 500 years. This led to an overestimation of the water available for allocation under 
the Compact.
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Climate Change
General Circulation Models (GCMs) are used to measure climate change and take into account the full three-dimensional 
structure of the atmosphere and ocean.  They use mathematical equations based on physical laws to calculate changes in 
momentum, heat and moisture.

GCMs can be created using three drivers external to the climate system: solar variability, volcanic eruptions, and greenhouse 
gas emissions since industrialization.  Simulations calculated using solar variability and volcanic eruptions alone do not 
reproduce the observed temperature trends over the last century.   Simulations calculated using solar variability plus 
volcanic eruptions plus greenhouse gas emissions generally reproduce the actual observed temperature trends over the last 
century.  

In the western U.S., observed temperature trends in the last few decades include 1-2°C warming.  Minimum temperatures 
have increased more than maximum temperatures and higher elevations have increased more than lower ones.  Summer 
temperatures have increased gradually over the last 50 years, while winter/spring temperatures increased abruptly in the 
late 1970s or early 1980s, depending on the region.  Snowpack has decreased and both snowmelt and stream flow from 
snowmelt are occurring approximately 8-10 days earlier each year.  Large fires are on the increase due to the earlier start of 
the growing season and overall reduction in precipitation.  A recent detection and attribution study showed that at least 60 
percent of these regional trends in the western U.S. can be attributed to increases in greenhouse gas emissions.  

Various hydrologic studies generally agree on how the warming will affect Upper Colorado River Basin water supplies. In 
particular, projections anticipate a reduction in the water supply of 10-40 percent. Different scenarios that include both the 
observed (+1°C) and projected (+2°C) temperature rise combined with extreme droughts similar to those of the last 100 and 
500 years suggest that there is a real risk of not meeting delivery obligations of the Colorado Compact which will  require 
difficult and potentially unpopular management actions. 

For a 100-year period, one study estimated a 75% risk of not meeting these obligations for a scenario that combined the 
driest century in the last 500 years and a warming of +2°C. Multiple GCMs predict less precipitation at subtropical latitudes 
(e.g., the Southwest and northern Mexico), and more at higher latitudes.  Most models, however, tend to overestimate 
observed winter precipitation in the Southwest.  The GCMs identify the Southwest as a “hotspot” for climate change 
impacts.  Water managers and elected officials throughout the state will need to continue to evaluate conditions, responding 
proportionately with policy and investment decisions that mitigate risks associated with climate change. Municipal 
providers’ drought management plans, and conservation plans will attempt to continue to provide sound buffers to 
potential impacts brought about by climate change.

The Future of Water Resource Management
Dr. Julio Betancourt presented to the committee the results of an article he co-authored titled “Stationarity is Dead: Whither 
Water Management”. Dr. Betancourt argues that in the 20th century, water resource and floodplain management relied 
heavily on the concept of stationarity, the assumption that nature will behave in the future in the same way it has behaved 
in the past.  While nature will always bring us surprises in the form of floods and droughts, stationarity says that the risks of 
such events at any given location do not change as the years roll by.

According to Dr. Betansourt and his co-authors, climate variability confounds stationarity and climate change invalidates it.  
Acknowledgement of non-stationarity is going to become increasingly important in the decision-making process.  Ignoring 
it may lead to increasingly sub-optimal water management.  To overcome the problem, climate scientists and hydrologists 
need to deliver better information to water managers, and water managers need to devise better ways to incorporate such 
information into the planning design and management process. In addition to using historical observations and statistics, 
water managers need to adjust projections based on the anticipated impacts of climate changes. 

So now planners must ask: Will the watershed have more water or less water? When can we expect the wet years? The dry 
years? Decisions on adaptation to climate change depend critically on the answers to these questions. Do increased drought 
risks justify new water-conservation policies and/or water-supply reservoirs? Do increased flood risks require new flood-
control reservoirs and/or flood-plain regulation? The answers to these questions will influence how prepared the region is 
to cope with an uncertain future.36

36 P.C.D. Milly, Julio Betancourt, Malin Falkenmark, Robert M. Hirsch, Zbigniew W. Kundzewicz, Dennis P. Lettenmaier, Ronald J. Stouffer, “Starionarity is Dead: Whither Water 
Management,” Science, Vol 319, 1 February 2008, pages 573 – 574 (at http://www.azwaterinstitute.org/media/CCADAPT/milly_et_al.pdf

https://sustainability.asu.edu/research/project/arizona_water_institute/
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Recent Findings from the International Panel on Climate Change (IPCC)
The IPCC’s most recent report states that warming is “unequivocal” and that the Southwestern U.S. is likely getting drier, 
especially in winter.  This is the first time that a significant trend in precipitation has been identified for this region, and it is 
relatively consistent across the global models.  

Projected climate change impacts on flows in the Colorado are significant.  The majority of models project 10-40% reductions 
in runoff. Reductions of this amount may have limited or no impact to M&I subcontractors. Recent studies, though 
conflicting in the degree of how severely the drought will affect water levels in Lake Mead, agree that there is cause for 
concern about the ability of the Colorado River to supply the region’s future water needs. Temperature affects both supply 
and demand – the demand side of this equation, often overlooked, is perhaps as important as the supply side.  Implications 
of climate change on groundwater are important and not well understood.  Increasing demand, changing values and over-
allocation mean future “normal” droughts will lead to greater impacts and more water rights conflicts.

Short Term (10-20 Years) Water Supply - Reasons to be Cautiously Optimistic
	 • Municipal demand has highest priority on CAP.
	 • Shortage sharing criteria increase the likelihood of shortages for agricultural users but decrease the likelihood for 		
		  municipal users. 
	 • Upper Basin demand not built-out.
	 • Significant Arizona Water Banking Authority (AWBA) credits available and groundwater in storage.
	 • Basin states have worked together before despite ongoing rivalries.

Longer Term Water Supply- Reasons for Concern
	 • Increased greenhouse gases. Current emissions track record exceeds the highest scenario modeled by International 		
           Panel on Climate Change.
	 • Increase in global temperatures. Temperature impacts are a  major driver of supply reductions and demand increases.
	 • Increased costs for energy. The energy-water nexus dictates that water supply planning and energy planning be 		
	     conducted in tandem.
	 • Uncertain groundwater supplies. The impacts of climate change on groundwater may be significant.
	 • Inadequate preparation. Lack of preparation to deal with extreme climate events and system creates an even more 		
	     uncertain future.
	 • Current regulatory rules affect the region’s future. CAP has the lowest priority on Colorado River; CAGRD and 		
	     AWBA are dependent on excess water, the AWBA has not stored credits in the Tucson AMA in proportion to the size 		
	     of Tucson AMA’s municipal allocation.
	 • The long-term effects of climate variability; the CAP is more at risk than groundwater.

Recommendations for Water Management
Adaptive Management is one tool that can be used to respond to the uncertainties associated with global climate change.  As 
a management approach, it is more expensive and data intensive than traditional, stationary management models.  It also 
requires more expert judgment from managers.  However, given the movement away from a “stationary” climate condition, 
planners and water managers need to anticipate that future conditions will not be like those in the past.  This changes the 
water management paradigm that has been largely based on learning from the past to plan for the future.  This approach 
requires:
	 • More sophisticated and strategic monitoring systems.
	 • Re-evaluating engineering assumptions regarding potential for more extreme events and longer-term droughts.
	 • Expanding our portfolio of technology solutions. 

Energy-intensive options will be more costly in the future; we need to evaluate capital and water rights decisions re: short 
and long-term energy and water supply requirements and consider  new approaches to evaluation of our planning options 
that may include the “triple-bottom line” approach: considering economic, environmental and social implications  cost-
benefit analysis, and incorporating emissions impacts of each of our capital and operating decisions.

Ecosystems are vulnerable to the impact of human systems, and water planning needs to address preserving habitats and 
maintaining environmental services.  Preserving the environment now is cheaper than restoring it later. Connecting land 
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use planning to water supply planning, maximizing conservation to save both water and energy, and using scenarios of 
future conditions to evaluate implications of alternative decisions are recommended.  Improved use of climate forecasting 
techniques will also help water managers be prepared to adapt to future conditions.

2.3 Potential New Water Sources
The following sections discussing new water resources are taken directly from presentations made by Tucson Water and 
Central Arizona Water Conservation District staff at Committee meetings.  The Committee has a variety of concerns about 
the implications associated with acquiring new water resources and will be looking at this issue further in Phase II.  The 
Committee recognizes that new water resources will be much more expensive than current water resources.  Equity and 
affordability issues must be considered.  A full cost-benefit analysis for new water resources is needed before new resources 
are pursued.  Full costs should consider such things as non-local environmental effects, environmental justice issues, and 
comparing new water costs to those required for 
investing in the use and re-use of locally renewable 
water resources - effluent and rainwater.  Acquiring 
new water should be evaluated in comparison to 
investments in local resources such as stormwater 
recharge, greywater systems, rainwater harvesting, 
expansions to the reclaimed system, and constructed 
recharge of our effluent.  Water conservation and new 
water resources are seen as two sides of the same 
coin.  More conservation means less need for new 
water and therefore conservation acts to provide a 
source of future supply.  

2.3.1 Tucson Water Service Area 

Anytime the possibilities for new water resources 
are discussed, it is important to balance competing 
dichotomies.  The first is the idea that all the water 
we have is all the water we have. The other side of 
the coin is the assumption that everything will just be 
fine; that all that needs to happen is the development 
of new technology and new resources, and all the issues will be resolved without a great deal of time and effort.  The fact is 
that we have been successful in the past at acquiring new supplies, but it is not an easy process, there are tradeoffs involved 

and it shouldn’t be treated lightly.  There is no doubt in the 
mind of almost anyone who has worked on this issue that 
potential future supplies will be expensive compared to the 
existing CAP allocation, and they will likely be an order of 
magnitude (approximately ten times) more expensive.  

Figure 118 represents a projection of water demand and 
supplies that will be used in the year 2020 based on the B 
and C Scenarios in the 2008 Update to the Tucson Water 
2050 Plan.  With increased demand management and 
service to the obligated service area (the A scenario in the 
2050 plan), figure 117 shows that by about 2032, the utility 
is going to need to bring some  additional combination of 
either reduction in demand or new water resources to the 
table. 

Figure 117 - Planning Scenario

Figure 118 - Projection of Supply & Demand



Volume 2	 Chapter 2	 37

Water Resource Assessment

One of the first possibilities is to increase conservation and 
Tucson Water is undertaking several efforts going forward 
to increase its Conservation Program including recently 
adopted ordinances requiring rain water harvesting and 
greywater use in new development. Another option is to try 
to acquire additional supplies that could be delivered through 
the CAP canal. Finally, there is the option for Tucson to use 
existing supplies that do not require additional acquisition 
but may, in some cases, require additional infrastructure to be 
constructed locally.

Colorado River Options 
The Seven Basin States commissioned a report called The 
Study of Long-Term Augmentation Options for the Water 
Supply of the Colorado River System that looked at ways to 
augment the Colorado River supply as a whole. If anything 
is going to happen in terms of augmentation of supplies on the Colorado River in response to climate change, it’s going 
to involve, essentially, the entire western United States acting in some kind of a concerted effort to change the weather, 
change evapo-transpiration, maximize the way that the various reservoirs on the Colorado River are operated, be able to 
maybe build additional storage capacity to capture extreme flood events that might otherwise flow down and, perhaps, 
work some kind of deal that involve trading water that either is already exported out of  the Colorado River Watershed into 
other watersheds, or trading for water that would appear in other watersheds that would allow water to be brought to the 
Colorado River drainage.  

Desalinization Options 
One of those options is to look at desalinization of ocean water either in California or in the Gulf of California (Sea of 
Cortez), and another option is to look at desalinization of brackish water supplies. There are some relatively abundant 
brackish water supplies in the Buckeye area, for example, in Phoenix, that would need to be treated. Those supplies could, 
theoretically, be delivered to the Phoenix area, and that might free up additional supplies for Tucson. 

Excess CAP Water
Some of the subcontracts holders are not currently ordering 
their full entitlements.  This unordered subcontract water is 
being made available as excess CAP water.  During the last 
several years all Arizona entitlements have been diverted off 
the Colorado River and put to beneficial use in the state.  Those 
divide up, roughly, into municipal and industrial supplies, 
Indian contracts and an arrangement between the Arizona 
State Land Department and the Maricopa Stanfield Irrigation 
District. This does not include the State Land allocations that 
are otherwise subsumed within this municipal and industrial 
supply portfolio. There is also some water that has been 
reserved for future settlements of Indian Water Rights litigation 
in Central Arizona, and what has been called “Future Municipal 
and Industrial.” This is, essentially, the non-Indian agricultural 
reallocations that are likely to take place in the CAP some point 
in the relatively near future. There are also a number of other 
entitlements that may be used to settle complicated litigation, 
mostly between various parties that are served by the CAP 
system and Indian tribes. 

CAP Canal Capacity 
Figure 120 is a basic graph of canal capacity. There is a general consensus that there are about 1.5 million acre-feet that are 
readily available in the CAP canal today. With some moderate level of improvements, perhaps, more efficient pumps, more 

Figure 119 - CAP Entitlements

Figure 120 - CAP Canal Capacity
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efficient plumbing, more efficient system operation it would 
be possible to put another 300,000 acre-feet into the CAP 
canal and deliver it. Costly technological improvements 
might add another 700,000 acre-feet of capacity in the CAP 
canal.

Indian Allocations
Some of the in-State allocations are allotted to various tribes 
in Southern or Central Arizona. These are recent supplies 
that, in many cases, were acquired a few years ago as a 
result of a comprehensive settlement of Indian Water Rights 
litigation. The affected tribes recognize the importance 
of the water rights and their decision of how to use their 
allocations.

There are also  Indian tribes who have on-river 
entitlements. Water supplies would not be subject to the 
same kind of shortage criteria that the CAP entitlements 
would be subject to. 

Non-Indian Agriculture
There is existing agriculture in Yuma. Estimates place available water in Yuma at a million acre-feet.  Acquiring all of that 
is unlikely, but cooperation with users in the Imperial Valley might increase the ability to acquire some of the water from 
Yuma.

Imported Groundwater 
There are three basins located in relatively close proximity to the CAP canal that could be tapped for groundwater. These 
basins are located in arid areas that are unlikely to recover from groundwater pumping. The Butler Valley has about six 
and a half million acre-feet of groundwater. The McMullen Valley has about 6 million acre-feet of groundwater, and the 
Harquahala Valley has about 15 million acre-feet of groundwater. Water from these basins is a finite resource.

Effluent Exchange
And, finally, one of the last places to look is effluent exchange and 
reuse as in the Phoenix area. In the Phoenix area, there is some 
excess supply of effluent and, as water supplies become more 
constrained in Central Arizona, it’s quite likely that those effluent 
supplies can be used in some kind of creative exchanges or trades 
that would not necessarily result in effluent being placed into 
the CAP canal and delivered around Central Arizona, but where 
effluent could be used to replace existing agricultural demands, 
or other uses of CAP water that would free up water for use in the 
CAP canal. 

Local Supplies
Effluent is a vital locally-generated renewable water supply 
resource. Tucson’s existing Reclaimed System recycles effluent and preserves groundwater and, over time, the need to reuse 
effluent will increase. And, also, at the same time, as the community grows, the supply of effluent will also increase at some 
rate. The local supply of effluent will continue to play an increasing role in Tucson in the future.  About 70,000 acre-feet of 
effluent treated by Pima County’s Regional Wastewater Reclamation Facilities. Of that, the Secretary of Interior owns title 
to 28,200 acre-feet as a consequence of settlement of water rights litigation in the Tucson area. That leaves about 40,000 acre-
feet that’s available to the local water providers; 10,000 af of that is legally obligated to the Conservation Pool through an 
intergovernmental agreement between the City and County and the remainder can be used by the local water providers. 

Figure 121 - Effluent Entitlements

Figure 122 - CAP System Capacity
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Other sources of local supply include rainwater harvesting and greywater use. The Mayor and Council recently adopted 
ordinances that require commercial rainwater harvesting for new commercial developments and greywater plumbing in 
new homes. 

2.3.2 Central Arizona Project Service Area

The ADD (Acquiring, Developing and Distributing) Water process was initiated by the Central Arizona Water Conservation 
District (CAWCD) to address the problem of projected demands exceeding the readily available supplies in the Central 
Arizona Project service area.  Key questions being addressed through ADD Water include: How much do you need?  When 
do you need it?  Where is it going to come from?  Who’s going to participate?  And how are they going to share and pay?  

A lot of the demand is being driven by growth and the legal requirements of the Assured Water Supply Rules which require 
that new growth be served, either directly or indirectly, with renewable water supplies.   There are a variety of supplies 
available but just because supplies are available does not mean they’re easy to acquire. There are significant money, time 
and acquisition issues. 

The CAP infrastructure was built oversized and there are ways to use the CAP to deliver more than the current supplies. 
Depending on how demands are shuffled, the system has the capacity to meet a substantial amount above and beyond long-
term obligations.  

Arizona water providers have realized that it is less expensive and more effective to work together than individually in the 
effort to acquire and deliver new water supplies.  Informal discussions have led to the current strategic planning process 
involving Arizona water stakeholders and providers. Tucson Water and others from Southern Arizona are well represented 
on the project team. 37

The ADD process is open to the public and is being professionally facilitated.  The first step is to identify core values before 
jumping to decisions.  To date, the process has yielded broad parameters and criteria against which alternatives are going to 
be evaluated. The next step is to weigh which of these factors are most important. 

The purpose of going through this involved process is to get to a stakeholder consensus on how new supplies that are 
delivered through the CAP system, or exchanged through the CAP system, can be brought to fruition in a way that the 
broad representation of stakeholders feels is equitable and meets their needs. 

37 For more complete information see http://www.centralarizonaproject.com/projectaddwater.

http://www.cap-az.com/



