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Technical Memorandum 

WATER USE PROJECTIONS 

1.0   Introduction 

This technical memorandum documents Tucson Water’s water resources portfolio along with accompanying 
analyses of the utility’s existing water demands and water production summaries. It also highlights customer 
consumption trends including calculation of unit demands, summarizes demand projections, and shows the 
water system supply versus demand balance through the One Water  master planning horizon.  

2.0   Water Resources Portfolio 

Tucson Water has a diverse water resources portfolio consisting of surface water (Colorado River water 
delivered via the Central Arizona Project [CAP] canal), groundwater, treated groundwater, reclaimed water, 
harvested rain, and stormwater sources.1 Each of these supply sources has its own set of delivery and use 
restrictions based on regulatory and contractual obligations that impact how they can be used to meet the 
water service area needs. Tucson Water combines these varied water resources to strategically meet the 
needs of its unique service area. 

The City of Tucson established the utility’s Water Service Area boundary in  with the adoption of a 
formal Water Service Area Policy. The map shown as Figure  illustrates the extent of the current obligated 
Water Service Area, as well as potential areas of water service expansion and non-expansion areas. The 
obligated service area includes areas within the City limits or contracted service areas that Tucson Water will 
serve in the future. The map is not intended to provide parcel-level guidance on water service availability, 
but rather meant to provide a general overview of Tucson Water’s service in the region. All parcels within the 
City limits are eligible for water service. New requests for water service outside of the existing obligated 
Water Service Area require a water availability request and staff review of the specific parcel(s) in question. 
The obligated Water Service Area may also be modified through approved City of Tucson annexations or by 
direction of the Mayor and Council. 

The current Water Service Area spans several jurisdictions with about  percent of the geographic area 
lying within the City of Tucson and nearly  percent in unincorporated Pima County. Marana (  percent), 
Oro Valley (  percent), South Tucson and Pascua Yaqui lands (less than  percent each) round out the Water 
Service Area. The Town of Oro Valley also has an agreement with Tucson Water to deliver a specified 
amount of the Town’s CAP water via Tucson Water’s infrastructure; other potable wheeling agreements are 
in place with Metro Water District, Vail Water, Marana, and the Pascua Yaqui Tribe. The utility wheels 
reclaimed water to the Town of Oro Valley, Metro Water District, Pima County, and other smaller water 
providers. 

 
1 Note: Harvested rain and stormwater sources are not metered. 
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Figure  Tucson Water Service Area 

On October , , the Arizona Department of Water Resources (ADWR) approved the most recent City 
of Tucson Designation of Assured Water Supply (AWS). The resulting Decision and Order identified the 
portfolio of physically and legally available water supplies including the future responsibilities of Tucson to 
maintain its Designation. Table  summarizes the components of the  Designation.2 

Table   Assured Water Supply Designation 

Supply Source 
Average Annual (acre-

feet [AF]) 

Groundwater , .  

Replenished by Central Arizona Groundwater Replenishment District (CAGRD) ,  

Incidental Recharge , .  

Allowance , .  

 
2 Arizona Department of Water Resources, City of Tucson Designation of Assured Water Supply (AWS No. -

, DWR No. - . ), Decision and Order, October . 



WATER USE PROJECTIONS | ONE WATER 2100 MASTER PLAN | TUCSON WATER 

 FINAL | SEPTEMBER  |  

Table   Assured Water Supply Designation 

Supply Source 
Average Annual (acre-

feet [AF]) 

Remediated water .  

Recovered Water , .  

Long Term Storage Credits (LTSCs) , .  

CAP water recovered within the area of hydrologic impact of storage ,  

CAP water recovered outside the area of hydrologic impact of storage ,  

Effluent stored and recovered inside the area of hydrologic impact of storage ,  

Effluent ,  

Total  Supplies , .  
 

2.1   Groundwater 

Tucson is a “member service area” of the Central Arizona Groundwater Replenishment District (CAGRD). 
CAGRD functions as a department within the Central Arizona Water Conservation District (CAWCD), the 
entity responsible for the management, operation, and maintenance of the CAP. CAGRD was created by the 
state legislature in  to perform a groundwater replenishment function in the State of Arizona within the 
three-county CAP service area. Membership in the CAGRD provides a mechanism for its members to meet 
increasing service area demands without pumping groundwater in excess of allowable limits, thereby 
maintaining consistency with the State’s AWS Rules. For Tucson, CAGRD membership represents a “safety 
net” in water supply management. Tucson Water’s current supply portfolio is sufficient for meeting system 
demands without utilizing the CAGRD replenishment capabilities. However, should Tucson Water encounter 
an unexpected circumstance requiring an increase in local supply, it could respond with a commitment to 
that need and exercise its access to CAGRD replenishment capabilities, if necessary, until a long-term 
renewable resource strategy is put in place for that need.  

Incidental Recharge is defined in the AWS Rules as an amount of water that is recharged to the groundwater 
aquifer as a result of Tucson Water’s routine production and distribution of supply to its end users. ADWR 
determines the allowance according to a factor (  percent), which is multiplied by Tucson Water’s previous 
year’s total water demand. 

When the AWS Rules were established, water providers were granted a fixed volume of groundwater 
(Allowance). In Tucson’s case, this volume is the total volume of water provided to its customers from any 
source during calendar year  multiplied by a factor of . Once this water is pumped, the Allowance is 
no longer available.  

Tucson also has access to a special class of groundwater (remediated water as noted on Table ) through its 
Tucson Airport Remediation Project (TARP) Water Treatment Facility in conjunction with the Advanced 
Oxidation Process (AOP) Water Treatment Facility. This groundwater receives additional treatment for the 
removal of trichloroethylene (TCE), , -dioxane, and per- and polyfluoroalkyl substances (PFAS). Due to 
elevated PFAS levels, Tucson Water shut down the facility on June , . Tucson Water is planning to add 
additional treatment capacity and work with appropriate regulatory agencies to eventually redirect this 
supply from the potable system to the reclaimed system in two phases:3 

 Construct a gravity-fed outfall to deliver treated water to the Santa Cruz River in October  
 

3 Jeff Biggs, meeting with Jaimie Galayda and Fair Yeager, August , . 
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 Construct a . -mile pipeline to connect directly to the reclaimed system east of th Avenue by 
early  

Although not included in its current Designation of AWS, Tucson holds Type  non-irrigation grandfathered 
groundwater rights on land owned in Avra Valley. These rights total about . -million AF and serve as a 
backup supply. In the future, Tucson may make a request to ADWR to include these rights in its designation; 
ADWR will consider the amount of groundwater to include consistent with groundwater management goals. 

2.2   Colorado River Water 

The CAP water supply is managed and delivered by the CAWCD. The CAP is designed to deliver 
approximately . -million AF of Colorado River water each year to Maricopa, Pinal, and Pima Counties. 
Tucson has access to ,  AF/yr of CAP supply, which is the largest municipal allocation in the state. As 
noted in its current AWS, ,  AF are from its subcontract with CAWCD, and an allocation transfer with 
Flowing Wells Irrigation District completed in 4 added  AF.  

There is a specific priority system related to the use of Arizona Colorado River water numbered  through  
with the first priority rights being the most senior (most protected). For example, first priority rights are 
established in the Supreme Court Decree of Arizona v. California. Fourth priority rights are held by water 
users with contracts, Secretarial Reservations, or other rights established by the United States after 
September , . The CAP holds primarily Fourth Priority rights. Priority of entitlement has a direct 
relationship to availability of this resource during periods of shortages within the Colorado River Basin.  

Delivery priorities are also assigned within the CAP allocations. The highest priority water is associated with 
Municipal and Industrial (M&I) and Indian water allocations (“Firm” water). Agricultural allotments and CAP 
Excess Water/Recharge supplies have lower priority assignments (“Non-Firm” water). Non-Firm supplies are 
more susceptible to being affected by shortage conditions or drought conditions on the Colorado River 
system. Tucson’s CAP supply is a combination of an original M&I allocation, reallocation of previously 
uncontracted M&I priority water, and transfer of M&I priority water from Flowing Wells Irrigation District.5  

Tucson Water’s CAP allocation is managed through its recharge and recovery operations, which have 
sufficient capacity to recharge and recover the City’s full allocation on an annual basis. The program is 
summarized below: 

 Central Avra Valley Storage and Recovery Project (CAVSARP) 
- Recharge capacity = ,  AF/yr 
- Recovery capacity = ,  AF/yr 

 Southern Avra Valley Storage and Recovery Project (SAVSARP) 
- Recharge capacity = ,  AF/yr 
- Recovery capacity = ,  AF/yr 

 Pima Mine Road Recharge Project/Santa Cruz Well Field 
- Recharge capacity = ,  AF/yr 
- Recovery capacity = ,  AF/yr in fiscal year -  and ,  AF/yr in  

fiscal year -  

2.3   Long-Term Storage Credits 

LTSCs are the legal mechanism by which Tucson can recover recharged CAP water by using its wells. When 
the Colorado River experiences decreased flow conditions within its watershed, a “shortage” may occur. A 

 
4 City of Tucson, . “Resolution No. .” Accessed April , . 
5 Ibid. 
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complex set of agreements and laws determine how the shortages are distributed among the seven Basin 
States of Arizona, California, Nevada, New Mexico, Utah, Colorado, and Wyoming. Shortages within the 
State of Arizona are assigned in accordance with a set of agreements with the Arizona users. 

The replacement of the shortages is built around a regulatory framework that provides the legal authority to 
replace the reduction in water delivery with access to alternative water rights. For the past several decades, 
Tucson has been recharging CAP water and has accumulated ,  AF of LTSCs through .6 ADWR 
will issue a LTSC that quantifies Tucson’s right to pump the LTSC out of the ground. Having the right to 
pump (or recover) LTSCs must be accompanied with a physical mechanism (wells) to pump the LTSC from 
the groundwater aquifer. 

In addition to recharging CAP water, Tucson has accumulated ,  AF of effluent recharge credits.7 These 
credits may also be used for potable deliveries to customers. Based on current customer water use 
(approximately ,  AF), Tucson Water has enough LTSCs accrued via CAP recharge and effluent 
recharge to provide water to its customers for over five years.  

2.4   Reclaimed Water 

Tucson Water has implemented strategic efforts to locally reuse and recharge reclaimed water through an 
intergovernmental agreement with Pima County. In addition, recharge efforts result in the accumulation of 
LTSCs that contribute to Tucson’s long-term AWS. These credits can be recovered through any well that is 
permitted and designated through the ADWR as a recovery well as noted above. Reclaimed water, 
therefore, presents a very reliable and flexible component of the Tucson Water’s available resources. 

3.0   Existing Water Use Patterns 

This section summarizes three years of recent customer consumption via billing data and also documents 
trends of potable customer consumption based on customer class (residential versus non-residential) for use 
in subsequent water demand projections.  

3.1   Billing Data Analysis 

Tucson Water has nearly ,  potable and reclaimed water accounts, where each meter is read on a 
monthly basis. A summary of customer account statistics for  is shown in Table . 
  

 
6 Dee Korich, email message to Jaimie Galayda, and Fair Yeager, August , . 
7 Ibid. 
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Table   Customer Account Summary 

Customer Type Potable Customers Reclaimed Customers 

Residential ,   

Non-Residential ,   

Wheeling   

Total ,  ,  
Notes: Excludes construction water meters and meters that did not record any usage for any given year. 
 

Tucson Water also maintains daily water production records in a database that is capable of generating 
monthly summaries in tabular form with associated graphics. However, meter read dates vary among 
accounts within each month and do not necessarily align with the date ranges in the monthly production 
data summaries. To more accurately compare monthly consumption with monthly production data, the 
consumption data needs to be adjusted to match production data timeframes. To achieve this consistency, 
the average daily use was calculated in the monthly read period and the averages by calendar month were 
aggregated.  

The results of the , , and  potable water billing analyses are shown in Figures  through  and 
are presented in million gallons per day (mgd). The actual use equates to consumption during the read 
month as documented in Tucson Water’s billing system, and the adjusted use is the estimate of 
consumption associated within each calendar month between read dates. Tucson Water’s average monthly 
production is also shown along with an estimate of average demand; Tucson Water calculates demand as 
water produced plus the change in storage volume. During most months, the adjusted billed rates correlate 
with average monthly production values.  

 

Figure   Potable Water Production and Consumption Comparison 
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Figure   Potable Water Production and Consumption Comparison 

 

 

Figure   Potable Water Production and Consumption Comparison 
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Table  Non-Revenue Water 

Year Non-Revenue Water (%) 

 .  

 .  

 .  

Average .  
Source: Tucson Water 
 

A summary of annual potable water production and customer consumption from the billing database is 
presented in Figure ; the difference between the two provides an estimate of non-revenue water. 

 

Figure  Annual Potable Water Production and Consumption Comparison 
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are shown in Table .  

Table  Maximum Day Peaking Factors 

Year 
Annual Average 

Production (mgd) 
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Production (mgd) 
Maximum Day 
Peaking Factor 

Maximum Day 
Production Date 

 .  .  .   June  

 .  .  .   June  

 .  .  .   June  
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3.4   Customer Consumption Trends 

Over  percent of Tucson Water’s potable accounts are residential; but from a volumetric perspective, this 
customer class represents just over  percent of consumption. From  to , annual customer 
consumption by class has been consistent as summarized below:  

 Residential volume:  percent 
 Non-residential volume:  percent  
 Wheeling volume:  percent  

Graphical representations of consumption by month are summarized on Figures  through . 

 

 

Figure   Potable Water Consumption by Customer Type 
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Figure   Potable Water Consumption by Customer Type 
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Tucson Water has been tracking per capita consumption for decades. As shown on Figure , the utility has 
been experiencing a downward trend that has been flattening in recent years. 

 
Source: Tucson Water 

Figure  Water Service Area Gallons per Capita per Day Trends 

In addition to summarizing customer use within the service area, the accounts were geocoded to provide a 
spatial location of customer demand to calculate unit demands by customer class and support hydraulic 
modeling. 

The meters were geocoded to parcel centroids based on service address where  percent of the meters 
(over , ) were matched to a spatial location. A snapshot of  average annual potable customer 
consumption within each pressure zone or water service area (WSA) is summarized on Figure ; it is 
normalized by the WSA geographic area, where red and orange areas use more water per acre than yellow 
or green areas. 
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Figure   Annual Average Potable Consumption Normalized by WSA Geographic Area 

To develop potable water unit demands by customer type that align with the housing unit and employment 
projections in the accompanying One Water  Master Plan Technical Memorandum entitled, “Population 
Projections,” residential parcels were analyzed to determine groupings by parcel area. The following parcel 
areas were identified to further review single-family residential customer consumption: 

- Up to ,  square feet (SF) (about ,  parcels) 
- > ,  SF – ,  SF (about ,  parcels) 
- > ,  SF (about ,  parcels) 

Potable meters that were located within each respective parcel group were tallied to summarize average 
annual water use for  through  in gallons per day (gpd); meters that did not record any usage for 
any given year were excluded. The results are also summarized by use recorded within the billing system 
(read month) versus adjusted use to better capture use within each calendar year as shown below in Table . 
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Table  Unit Demands: Single-Family Residential 

Parcel Area 
(square feet) 

Actual Use (gpd/meter) Adjusted Use (gpd/meter) 
Meter Count 

      

< ,        ,  

,  – ,        ,  

> ,        ,  

Total       ,  
Notes: Includes Class Codes: R (residential); R  (duplex/triplex); L , L , L , L  (low income) 

Includes water and irrigation service codes (WA and IR). 
Does not account for non-revenue water. 

Overall, the consumption per housing unit increases as parcel size increases. On average, single-family 
residential customers use just over  gpd/meter (or housing unit), which is very low compared to other 
water utilities. In comparison, it is common for customers to use over  gpd/housing unit in the Phoenix 
area. For purposes of future residential demand projections, a rate of  gpd/housing unit will be applied. 

Multi-family residential customers are often master-metered and lack summaries of housing units per 
meter, making it difficult to develop unit demands for this customer class. A special analysis of this customer 
class was conducted and documented in an accompanying One Water  Master Plan Technical 
Memorandum entitled, “Water Conservation Program Analysis & -Year Savings Projection.” Per this 
memorandum, “the average water use in the multifamily sector is .  gallons per unit per day.”8 

For non-residential unit demands, all non-residential meters that recorded usage during the analysis period 
were spatially selected; about ,  meters were included. Next, the traffic analysis zones (TAZs) that 
these meters fell within were selected to estimate the total headcount of existing employees. A summary of 
consumption per employee is summarized in Table ; a rate of  gpd/employee will be applied for future 
non-residential demand projections. 

Table  Unit Demands: Non-Residential 

Year (Adjusted Use) Consumption (gpd) Consumption (gpd/employee) Meter Count 

 , ,   ,  

 , ,   ,  

 , ,   ,  

Notes: Includes water (WA) and irrigation (IR) service codes. 
Does not account for non-revenue water. 

4.0   Water Conservation and Climate Change 

Tucson is required by ADWR to implement water conservation programs to reduce water use. Tucson Water 
has been very proactive on this front and currently implements several conservation strategies to comply 
with ADWR’s requirements. These are further detailed in the aforementioned Technical Memorandum 
entitled, “Water Conservation Program -Year Savings Projection.” The memorandum estimates that 

 
8 WaterDM, Water Conservation Program -Year Savings Projection, Final, August . 
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Tucson Water may reduce water demand by a range of ,  AF to ,  AF9 over the next ten years as 
summarized in Table ; this estimate will be carried forward in the subsequent water demand projections. 

Table  Conservation Program Savings Projection 

Scenario -Year Water Savings Estimate (AF) Average Savings per Year (AF) 

High ,   ,  

Medium ,  ,  

Low ,   

 

Tucson Water has also been developing long-range water resource plans that incorporate drought 
preparedness for more than two decades. An excerpt from Tucson Water’s most recent plan, updated in 
October ,10 notes that “climate change impacts in the southwest have increasingly shown that drought 
may be “the new normal”, and not a temporary condition that we experience periodically. The goal of 
Tucson Water’s long range water resource planning efforts is to mitigate the impacts of future supply 
uncertainty.” An accompanying One Water  Technical Memorandum prepared by HDR summarizes 
climate change impacts on not only the Colorado River basin, but also Tucson Water. These impacts will also 
be incorporated into the water demand projections presented in Section . 

5.0   Water Demand Projections 

5.1   System-wide Projections 

Water demand projections for the planning horizon of this master plan update were calculated using the unit 
demands presented in Section .  along with the growth projections (numbers of housing units and 
employees) summarized in the “Population Projections” Technical Memorandum. A summary of growth 
from the “Population Projections” Technical Memorandum is presented in Table .  

Table  Cumulative Housing Unit and Employment Projections 

Year 
Housing Units Employees 

Low Medium High Low Medium High 

 ,  ,  ,  ,  ,  ,  

 ,  ,  ,  ,  ,  ,  

 ,  ,  ,  ,  ,  ,  

 ,  ,  ,  ,  ,  ,  

 ,  ,  ,  ,  ,  ,  
 

The housing unit projections do not differentiate between single-family or multi-family, so the single-family 
unit demand was assumed for the projections. The equation to estimate water demand includes both 

 
9 Ibid. 
10 Tucson Water, Drought Preparedness and Response Plan, October  Update. Accessed  Jan , 
https://www.tucsonaz.gov/files/water/docs/Drought_Preparedness_and_Response_Plan_October_ _update_
FINAL.pdf  
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residential and non-residential unit demands and non-revenue water as described in Section .  as shown 
below: 

Water Demand = Housing Units ×  208
gpd

housing unit
+ Employees ×  59

gpd

employee
×  1.087 

A summary of projected water demand is shown on Figure .  

 

Figure  Projected Water Demand 

Another projection was completed to account for the effects of conservation. As previously noted, the utility 
can expect savings ranging from  AF to ,  AF/yr ( ,  to , ,  gpd) depending on the 
scenario. Although additional conservation measures may further reduce future customer consumption, the 
range of ,  to , ,  gpd was applied over the planning horizon as an estimate beyond the -year 
timeframe was not available. The equation to estimate water demand with conservation measures includes 
both residential and non-residential unit demands, conservation savings, and non-revenue water as shown 
below: 

Water Demand including Conservation = Housing Units × 208
 

+ Employees × 59 −

Conservation Savings gpd × 1.087  

Projected water demands accounting for conservation are shown on Figure . 
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Figure  Projected Water Demand with Conservation Measures 

Jacobs also incorporated estimated impacts due to climate change that were summarized in HDR’s technical 
memorandum, “Climate Change: Impacts to Tucson Water and the Tucson Water Integrated Water Master 
Plan.” Impacts were included in both the medium and high projections where a . -percent water use 
increase was applied to the medium  and  projected consumption and a . -percent increase was 
applied to the high  and  projected consumption. The low projection remained unchanged. The 
equation incorporating climate change impacts in the medium projection is shown below; the medium 
multiplier of .  is replaced with .  for the high projection: 

𝑊ater Demand including Conservation and Climate Change

= Housing Units × 208
gpd

housing unit
+ Employees × 59

gpd

employee

− Conservation Savings  gpd  × 1.015 × 1.087 

Projected water demands incorporating conservation and climate change impacts are shown on Figure . 
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Figure  Projected Water Demand with Conservation Measures and Climate Change Impacts 

 

In total, Tucson Water should plan for a range between about ,  AF and ,  AF of annual average 
demand by . To estimate maximum day demands, a peaking factor of .  as shown in Section .  may 
be applied to the average demands noted above. Using this factor, the utility may experience peak day 
demands ranging from  to  mgd in .  

Although wheeled water does not impact water supply needs, it should be accounted for in customer 
demands to confirm that the distribution system is capable of conveying these needs. On average, Tucson 
Water has wheeled about  mgd (over ,  AF/yr) to customers; however, the distribution system should 
be capable of conveying the agreement amounts summarized in Table . 

Table  Wheeling Agreement Summary 

Entity Agreement Volume (AF/yr) 

Metro Water District  

Oro Valley ,  

Pascua Yaqui Tribe  

Vail Water ,  

Total ,  
 

5.2   Projections by Water Service Area 

In addition to developing system-wide water use projections, Jacobs estimated projected use by WSA to 
support facility capacity analyses. The methodology relied upon geographic information system (GIS) 
software to allocate projected growth from the TAZ polygons to each WSA. The steps included the 
following: 

. Intersecting TAZ polygons and WSA polygons to calculate the number of housing units and 
employees in each WSA. If a TAZ polygon was not completely within a WSA polygon, the 
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proportional number of housing units and employees were assigned based on TAZ area within the 
WSA. Any TAZs that were spatially outside of a WSA were assigned to the nearest WSA. 

. Joining each geocoded customer meter (including each customer’s average annual potable water 
use from ) to its respective WSA based on spatial location. Any meter points that were spatially 
outside of a WSA were assigned to the nearest. 

. Exporting the tabular WSA information to a Microsoft Excel spreadsheet that included existing 
metered demands and the TAZ projections. Existing demands ( ) were summarized from 
customer meter records. Demands for  and  were calculated using the formulas in 
Section .  that include conservation, climate change impacts, and non-revenue water. The 
spreadsheet calculations also included planned annexations and infill/redevelopment estimates that 
were added to fully developed WSAs. Annexations and infill/redevelopment were summarized in 
the Technical Memorandum entitled, “Population Projections.” 

. Rejoining the tabular calculations from the Microsoft Excel spreadsheet to a new GIS geodatabase 
that provides projections by WSA tabularly and spatially.  

The spatial summary of demand added to each WSA is presented on Figure  (demand added between 
 and ) and Figure  (demand added between  and ). A detailed tabular summary by WSA 

of existing metered demands and projections for  and  is available in Appendix B.  

Regions (groups of pressure zones) within the service area that are estimated to have the largest increase in 
demand over the planning horizon are summarized in Table . 

Table  Demand increases in Water Service Area Regions 

WSA Region Demand increase from  to  (mgd) Demand increase from  to  (mgd) 

A  .   .  

C  .   .  

B  .   .  

F  .   .  

C  .   .  

D  .   .  

K  .   .  
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Figure  Demand added to Water Service Areas between  and  
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Figure  Demand added to Water Service Areas between  and  

5.3   Projections by Traffic Analysis Zone 

Jacobs also estimated projected use by TAZ to support subsequent planning efforts including hydraulic 
modeling, where Jacobs also used GIS software to support the analyses. The steps included: 

. Joining each geocoded customer meter (including each customer’s average annual potable water 
use from ) to its respective TAZ based on spatial location.  

. Exporting the tabular TAZ information to a Microsoft Excel spreadsheet that included existing 
metered demands and TAZ projections. Existing demands ( ) were summarized from customer 
meter records. Demands for  and  were calculated using the formulas in Section .  that 
include conservation, climate change impacts, and non-revenue water. Microsoft Excel calculations 
also included planned annexations and infill/redevelopment estimates that were added to fully 
developed TAZs. Annexations and infill/redevelopment were summarized in the Technical 
Memorandum entitled, “Population Projections.” 

. Rejoining the tabular calculations from the Microsoft Excel spreadsheet to a new GIS geodatabase 
that provides projections by TAZ tabularly and spatially.  
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The spatial summary of demand added to each TAZ is presented on Figure  (demand added between  
and ) and Figure  (demand added between  and ). A detailed tabular summary by TAZ of 
existing metered demands and projections for  and  is available in Appendix C. TAZs that did not 
add any demand for the period shown are omitted from each figure. 

 

Figure  Demand added to Traffic Analysis Zones between  and  
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Figure  Demand added to Traffic Analysis Zones between  and  

6.0   Supply / Demand Balance 

The supplies considered for Tucson Water’s long-term supply versus demand balance only include “wet 
water” supplies from the City’s AWS for a conservative projection. These include supplies from the City’s 
AWS and CAP subcontract as shown in Table . 

Table  Supply Summary for Supply / Demand Balance 

Supply Source Type Annual Volume (AF/yr) 

Groundwater Incidental Recharge , .   

Groundwater Allowance .  a 

CAP Supply CAWCD Subcontract ,  

Total  , . b 
a - The groundwater allowance of , .  AF is not an annual allocation; the volume is spread equally over the -year planning horizon. 
b - Only includes “wet water” supplies.  
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The overlay of Tucson Water’s current supplies and projected service area water needs (including estimated 
effects of conservation and climate change and non-revenue water) are shown on Figure . The utility has 
more than adequate supplies for many years, which are further bolstered by its “paper water” supplies not 
shown on the figure, such as membership in the CAGRD and LTSCs, and other sources including reclaimed 
water, stormwater, and harvested rain. 

 

 
Note: Water use projections do not include wheeled water. 

Figure  Supply / Demand Balance 

To address the long-term drought conditions in the southwestern United States, Tucson Water has 
documented the impact of the  Lower Colorado River Basin Drought Contingency Plan (DCP) in its 
recently published Drought Preparedness and Response Plan. The DCP outlines CAP delivery reductions in 
four tiers (zero through three) based on projected Lake Mead elevations; however, Tucson Water will not be 
impacted until Tier . 

The resulting impact of Tier  reductions, which is the most severe, in Tucson Water’s CAP supply and 
projected demands is shown on Figure .  
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Note: Bureau of Reclamation currently estimates a % probability of a Tier  shortage in . 

Figure  Supply / Demand Balance (Drought Contingency Plan Tier ) 

Despite the potential reduction, Tucson Water is well positioned with adequate supplies, both renewable 
and non-renewable, for decades. One of these supplies includes . -million AF of groundwater rights in Avra 
Valley that Tucson Water may access as a backup (Section . ). As described in Section . , Tucson Water 
has been accumulating LTSCs for many years. The utility will continue to store CAP water as long as the 
allocation or supply is greater than demand. These credits provide a mechanism for Tucson Water to deliver 
water to customers in times of water shortages. Figure  depicts the supply / demand balance under the 
medium water demand scenario with a Tier  CAP reduction in . Figure  only includes groundwater 
resulting from natural recharge as summarized in the City’s Designation of AWS and does not include the 
backup groundwater rights in Avra Valley. Under these conditions, the utility stops accumulating LTSCs in 

, but there are ample credits available to support the demand beyond the master planning time frame.  

 

Figure  Supply / Demand Balance with LTSCs (Drought Contingency Plan Tier ) 

Graphics summarizing the high and low water demand scenarios are available in Appendix D. 
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7.0   Conclusion 

Although water demands are projected to increase based on growth in the residential and non-residential 
customer sectors, Tucson Water has a robust and reliable water resources portfolio that will meet its 
customer needs for decades to come. Next steps include summarizing the spatial distributions of customer 
demands, including wheeled water, in tabular form to evaluate facility capacities (storage tanks, booster 
stations) by WSA and also applying the spatial distributions of customer demands by TAZ, including 
wheeled water, to apply to Tucson Water’s hydraulic models. The tabular and hydraulic analyses will 
evaluate whether the existing infrastructure is capable of meeting these future demands and result in 
identification of future infrastructure required to resolve deficiencies or serve newly developed areas. 
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Appendix A 

RECLAIMED WATER BILLING ANALYSIS  
 

 

Figure A-   Reclaimed Water Consumption 
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Figure A-   Reclaimed Water Consumption 

 

 

Figure A-  Annual Reclaimed Water Production and Consumption Comparison 
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Appendix B 

DEMAND PROJECTIONS BY WATER SERVICE AREA  
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E   ,  , ,    ,  ,  , ,   , ,   ,  , ,  , ,  ,  , ,  ,   , ,  ,  ,  , ,  , ,  ,  , ,  . %  

E    ,  ,  ,  ,  ,  , ,   ,  ,  ,  , ,  , ,  ,  , ,    , ,  ,  ,  , ,  , ,  ,  , ,  . %  

E    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

E    ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

E   ,  ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

E   ,  ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

EC   ,      ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

EE   ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

EK   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

EL      ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

EN   ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

EO   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

EQ   ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

ES   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  
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EV                          N/A  

EW   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

EX   ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

F    , ,    ,  ,  , ,   , ,   ,  , ,  , ,  ,  , ,    , ,   ,  , ,  , ,  ,  , ,  . %  

F     ,   ,  ,  ,   ,  ,  ,  ,  ,  ,  ,    , ,  ,  ,  , ,  , ,  ,  , ,  . %  

F    ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

F    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

F    , ,    ,  ,  , ,   , ,   ,  , ,  , ,  ,  , ,    , ,   ,  , ,  , ,  ,  , ,  . %  

F           ,    ,  ,   ,    ,    ,  ,   ,  
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planned 
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FR   ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

G#                          N/A 
Not in 
obligated 
WSA 

G    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

G    , ,    ,  ,  , ,   , ,   ,  , ,  , ,  ,  , ,    , ,   ,  , ,  , ,  ,  , ,  . %  

G    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

G   ,  ,   , ,  , ,  ,  , ,   ,   , ,  , ,  , ,  ,  , ,    ,   , ,  , ,  , ,  ,  , ,  . %  

G    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

G    ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

G    ,     ,  ,   ,    ,  ,  ,  ,  ,   ,  ,   ,  ,  ,  ,  . %  

GA   ,     ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

GB   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

GC   ,     ,  ,   ,    ,  ,  ,  ,  ,   ,  ,   ,  ,  ,  ,  . %  

GE   ,     ,  ,   ,    ,  ,  ,  ,  ,   ,  ,   ,  ,  ,  ,  . %  

GF   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

GL   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

GQ   ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

GR   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

GS   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

GT      ,   ,     ,  ,  ,   ,      ,  ,  ,   ,  . %  

GV   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

GW   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

H#            ,  ,  ,   ,    ,   ,  ,  ,  ,  ,  

No 
existing 
develop-
ment; 
growth 
planned 

 

H#      ,  ,  ,     ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  



WATER USE PROJECTIONS | ONE WATER 2100 MASTER PLAN | TUCSON WATER 

  FINAL | SEPTEMBER  | B-  

Pr
es

su
re

 Z
on

e 

 Consumption (GPD)  Consumption (GPD)  Consumption (GPD) 

Pe
rc

en
t C

ha
ng

e 
 to

 
 

N
ot

es
 

R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

Po
in

ts
 th

at
 fe

ll 
ou

ts
id

e 

R
es

id
en

ti
al

 

N
on

-R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

Po
in

ts
 th

at
 fe

ll 
ou

ts
id

e 

N
on

-R
es

id
en

ti
al

 

N
on

-R
ev

en
ue

 

To
ta

l P
ot

ab
le

 U
se

 

R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

R
es

id
en

ti
al

 

N
on

-R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

N
on

-R
es

id
en

ti
al

 

Su
bt

ot
al

 a
ft

er
 

Co
ns

er
va

ti
on

 

Su
bt

ot
al

 a
ft

er
 

Cl
im

at
e 

Ch
an

ge
 

N
on

-R
ev

en
ue

 

To
ta

l P
ot

ab
le

 U
se

 

R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

In
fil

l/ 
R

ed
ev

el
op

m
en

t 

R
es

id
en

ti
al

 

N
on

-R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

N
on

-R
es

id
en

ti
al

 

Su
bt

ot
al

 a
ft

er
 

Co
ns

er
va

ti
on

 

Su
bt

ot
al

 a
ft

er
 

Cl
im

at
e 

Ch
an

ge
 

N
on

-R
ev

en
ue

 

To
ta

l P
ot

ab
le

 U
se

 

H    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  
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H    ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

H    ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  
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I    ,      ,   ,    ,  ,   ,    ,   ,  ,  ,  ,  ,  . %  
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I    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

I    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

IA   ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

IB   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

IF   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  



WATER USE PROJECTIONS | ONE WATER 2100 MASTER PLAN | TUCSON WATER 

  FINAL | SEPTEMBER  | B-  

Pr
es

su
re

 Z
on

e 

 Consumption (GPD)  Consumption (GPD)  Consumption (GPD) 

Pe
rc

en
t C

ha
ng

e 
 to

 
 

N
ot

es
 

R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

Po
in

ts
 th

at
 fe

ll 
ou

ts
id

e 

R
es

id
en

ti
al

 

N
on

-R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

Po
in

ts
 th

at
 fe

ll 
ou

ts
id

e 

N
on

-R
es

id
en

ti
al

 

N
on

-R
ev

en
ue

 

To
ta

l P
ot

ab
le

 U
se

 

R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

R
es

id
en

ti
al

 

N
on

-R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

N
on

-R
es

id
en

ti
al

 

Su
bt

ot
al

 a
ft

er
 

Co
ns

er
va

ti
on

 

Su
bt

ot
al

 a
ft

er
 

Cl
im

at
e 

Ch
an

ge
 

N
on

-R
ev

en
ue

 

To
ta

l P
ot

ab
le

 U
se

 

R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

In
fil

l/ 
R

ed
ev

el
op

m
en

t 

R
es

id
en

ti
al

 

N
on

-R
es

id
en

ti
al

 
A

nn
ex

at
io

ns
 

N
on

-R
es

id
en

ti
al

 

Su
bt

ot
al

 a
ft

er
 

Co
ns

er
va

ti
on

 

Su
bt

ot
al

 a
ft

er
 

Cl
im

at
e 

Ch
an

ge
 

N
on

-R
ev

en
ue

 

To
ta

l P
ot

ab
le

 U
se

 

IL                          

No 
existing 
develop-
ment; 
growth 
planned 

 

IM   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

IP   ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

IP   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

IR   ,      ,   ,    ,  ,   ,  ,   ,  ,   ,  ,  ,  ,  . %  

J    ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

J    ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

J    ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

JL   ,      ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

JM   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

K    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

K    ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

KA   ,      ,   ,    ,  ,   ,    ,    ,  ,   ,  . %  

KL                          

No 
existing 
develop-
ment; 
growth 
planned 

 

KM   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

LL                          

No 
existing 
develop-
ment; 
growth 
planned 

 

M    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

NL          ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  

No 
existing 
develop-
ment; 
growth 
planned 
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NM          ,    ,  ,   ,    ,    ,  ,   ,  

No 
existing 
develop-
ment; 
growth 
planned 

 

O           ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

PP        ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . % 
Not in 
obligated 
WSA 

PZ             ,  ,   ,       ,  ,   ,  . %  

Q           ,    ,  ,   ,    ,    ,  ,   ,  

No 
existing 
develop-
ment; 
growth 
planned 

Not in 
obligated 
WSA 

QH                          

No 
existing 
develop-
ment; 
growth 
planned 

 

UA      ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . % 
Not in 
obligated 
WSA 

W    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

WC   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

X    ,    ,  ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

Y    ,    ,  ,  , ,   ,   ,  , ,  , ,  ,  , ,    ,   ,  , ,  , ,  ,  , ,  . %  

Z#                          . %  

Z                           N/A SAVSARP 

ZA  ,  , ,   ,  ,  ,  , ,   , ,   ,  , ,  , ,  ,  , ,    , ,   ,  , ,  , ,  ,  , ,  . %  

ZK   ,     ,  ,   ,    ,  ,  ,  ,    ,    ,  ,  ,  ,  . %  

ZM   ,     ,  ,   ,   ,  ,  ,  ,  ,    ,   ,  ,  ,  ,  ,  . %  

ZW     ,  ,   ,     ,  ,  ,   ,      ,  ,  ,   ,  . % SAVSARP 

Sum  ,  , ,  ,  , ,  , ,  , ,  , ,   , ,  ,  , ,  , ,  , ,  , ,  , ,  ,  , ,  , ,  ,  , ,  , ,  , ,  , ,  , ,    
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Appendix C 

DEMAND PROJECTIONS BY TRAFFIC ANALYSIS ZONE  
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Appendix D 

SUPPLY / DEMAND BALANCE WITH LTSCs 
 

 

Figure D-  Supply / Demand (Low) Balance with LTSCs (Drought Contingency Plan Tier ) 

 

 

Figure D-  Supply / Demand (High) Balance with LTSCs (Drought Contingency Plan Tier ) 
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