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TERMS & DEFINITIONS 

Term Definition Reference 

Aquifer Recharge Water added to the aquifer through seepage and infiltration ADWR, 2021 

AZPDES Flows 
Effluent that is discharged to a surface water. Includes rivers, lakes, or 

canals. 

Consumption 
The amount of water removed for use but is not returned to a water 
body and thus is not available for use. It is what is consumed through 
evaporative losses in cooling towers or cooling ponds. 

EIA, Form 928, 2021; 
Energy Vision Update, 
2009 

Consumptive Use 

The part of the water demand that becomes unavailable for future 

use because it is evaporated or consumed by the use. Consumptive 
use also refers to diversions from the mainstream of the Colorado River 

minus the returns 

ADWR, 2021 

Cycles of 
Concentration 

The number of times the concentration of total dissolved salts (TDS) in 
cooling tower water is multiplied relative to the TDS in the makeup 

water. This is a key parameter used to evaluate cooling tower 
operations where higher cycles of concentration (COCs) minimize the 

volume of blowdown water and reduces the demand for makeup 
water. 

DOE, 2021 

Direct Recharge 

The process of flooding an area and allowing water to percolate 
down through the soil, replenishing underground aquifers. In the future, 

the recharged water can be pumped out with recovery wells for use 
in meeting demand. The Arizona Water Banking Authority participates 

in direct recharge by partnering with operators of recharge projects to 
store excess CAP supplies at those facilities. 

AWBA, 2021 
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Discharges 

Water that is returned to a natural water body or multi-use reservoir 
(not a cooling pond). Cooling tower blowdown that is diverted to 

treatment or evaporation ponds is not considered discharge. Water 
that is returned to a water body from evaporative or blowdown 
treatment ponds is discharge. The water body may be a different 

water body from which the water was withdrawn. 

EIA, Form 928, 2021 

Effluent 
Wastewater that flows out of a treatment plant, sewer, or 
industrial outfall. When it has been treated, it is called 'treated 

effluent'. 

EPA, 2009 

Fit-for-purpose 
Specifications 

Treatment requirements to bring water from a particular source to the 
quality needed for the end-use to ensure public health, environmental 
protection, or specific user needs. 

EPA, 2021 

Gila River Indian 

Community 
(GRIC) 

The GRIC is an Indian reservation located in south central Arizona and 

spans both the Phoenix and Pinal Active Management Areas. It 
borders the south side of the city of Phoenix and stretches into Pinal 

and Maricopa County. 

AWBA, 2021 

Indirect Recharge 

Or 'in-lieu recharge', is the process of using renewable surface water 
supplies instead of groundwater to irrigate. The reduction in 

groundwater pumping results in groundwater that will remain in the 
aquifer and is referred to as "groundwater savings". The Arizona Water 

Banking Authority (AWBA) participates in indirect recharge with the 
agricultural community using CAP water as the alternative surface 
water supply. 

AWBA, 2021 

Planned Water Reuse 

Water systems designed with the goal of beneficially reusing a 
recycled water supply for a specific use such as irrigation, industrial 

process water, potable water supplies, and groundwater supply 
management. 

EPA, 2021 

Reclaimed Water 

Municipal wastewater that has been treated to meet specific water 
quality criteria with the intent of being used for a range of purposes. 
Reclaimed water is not reused or recycled until it is put to some 

purpose; it can be reclaimed and be usable for a purpose, but not 
recycled until somebody uses it. 

EPA, 2012 

WateReuse, 2021 
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Recycled water 

Generally, refers to treated domestic wastewater that is used more 
than once before it passes back into the water cycle. The terms 

“reused” and “recycled” are often used interchangeably depending 
on where you are geographically. 

WateReuse, 2021 

Safe-Yield 

A groundwater management goal which attempts to achieve and 
thereafter maintain a long-term balance between the annual amount 
of groundwater withdrawn in an active management area and the 

annual amount of natural and artificial recharge in an active 
management area, as described by the ADWR. 

ADWR, 2020  
(PhxAMA 4th 

Management Plan) 

Surface water 

Fresh, brackish, or salt water on the Earth’s surface in the form of lakes, 
rivers, ponds, streams, oceans, and other water bodies as either water 
sources or receiving bodies for effluents. This can include all forms of 

both potable and non-potable waters, including drinking water, 
recycled water and wastewater. 

NCSL, 2019 

Unplanned Water 

Reuse 

Situations where a source of water is substantially composed of 
previously used water is used. For example, communities that draw 

their water supplies from a river (such as the Colorado River) that 
receives treated wastewater discharged from communities upstream. 

EPA, 2021 

Wastewater 
Used water discharged from homes, business, industry, and agricultural 

facilities. 
EPA, 2021 

Water Intensity rate 
Volume of water per unit of energy, often expressed as gal/MWh or 

L/MWh 
DOE, 2006 

Water Reclamation 
The act of treating municipal wastewater to make it acceptable for 
reuse. 

EPA, 2021 

Water Reuse 

The beneficial use of treated municipal wastewater (water recycling 
or water reclamation). Purposes include agriculture, irrigation, potable 

water supplies, groundwater replenishment, industrial processes, and 
environmental restoration. 

EPA, 2012 

EPA, 2021 
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Withdrawals 

Water that is removed from a water body (groundwater and surface 
water, including cooling ponds) for cooling i.e., water that is used 

through the condenser. For cooling towers this will be the makeup 
water. Often, a portion of this water is returned to the source and is 

available to be used again. 

EIA, Form 928, 2021; 

Energy Vision Update, 
2009 
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DOCUMENT STRUCTURE 

The first section of this report highlights the purpose and need of the study, discusses the 

approach used by the research team, the scope of the project, outlines the 

methodology used to collect data obtained for this assessment, and details which 

types of data were collected. It follows with section two, which provides insight into the 

motivations for water reuse in power generation in general and more specifically how 

SRP’s Sustainability Goals align with the conservation efforts of the Arizona Department 

of Water Resources (ADWR) within the Arizona Active Management Areas (AMAs). 

Section three briefly discusses the Energy Information Administration (EIA), which obtains 

monthly operational data for cooling water usage (among other things). The data 

obtained from the EIA was used to estimate water withdrawals to meet cooling tower 

needs specifically within the AMAs. 

Section four covers water use and water reuse in power generation, provides the steps 

used to evaluate potential reuse opportunities. The section highlights important 

considerations for using recycled water for cooling towers and other systems in energy 

production – the quality and quantity of recycled water, permits and regulations, 

system and operational needs, and technical challenges and costs. A summary of 

common challenges and mitigation strategies for the adoption of recycled water into a 

facility is also provided.  

Section five begins the assessment of a fleet of SRP generating stations and outlines the 

major conclusions from the study. Here, the research team provides details on the 

fleet’s water footprint and demand, both annually and monthly to show temporal 

variations in water demand. These data include water source types used and water 

usage (withdrawals, consumption, and discharges) provided to the UA research team 

directly from the stations. The research team also includes data specific for cooling 

tower withdrawals using data sets obtained from the EIA across all facilities as well as 

focusing on those within the AMAs. Additional site-specific information on each of the 

stations in the fleet are provided in the Appendices. 

A brief background on Water Reclamation Facilities (WRFs) is provided including the 

volume of treated effluent produced within the AMAs and demands by each water 

using sector. For each facility in the assessment, volumes of produced treated effluent, 

already allocated recycled water, and potentially available reclaimed water along 

with end-locations and end-uses are provided. This leads into the evaluation matrix 

used to prioritize the stations with the highest potential for reuse opportunities with the 

WRFs in this assessment. A section is included showing side-by-side seasonal fluctuations 

of the potential supplies and demands for each generating station and the paired 

facilities. A summary for each station provides the rationale for prioritizing potential 

partnerships. This section also provides potential volumes of groundwater conserved 
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within the AMAs if successful reuse partnerships arise. A section on the water quality of 

current sources used by the stations (where available), water quality needs specific to 

systems used in power generation (cooling towers, boiler make-up water, etc), and the 

water quality of the treated effluent. The UA team recognizes there may be additional 

WRFs that fit the criteria used to select WRFs that were not included in the assessment 

and provides an additional list in spreadsheet format for a number of additional 

facilities in Arizona. 

The final two sections, sections six and seven, provide a summary of potential reuse 

opportunities, site-specific and overall recommendations for SRP (internal, external, and 

technical) for moving forward with potential reuse partnerships. The Appendices 

provides additional, and more site-specific information for both SRP generating stations 

and WRFs.  

Throughout this report, ‘GS’ and ‘station(s)’ refer to the SRP generating stations, while 

‘facility’ and ‘facilities’ refer to the Water Reclamation Facilities (WRFs) and Wastewater 

Treatment Plants (WWTPs). Except when naming a specific facility, such as the 23rd 

Avenue WWTP, ‘WRFs’ will be used in general reference to both WRFs and WWTPs. The 

terms reclaimed water, recycled water, and treated effluent are distinguished in this 

report. While there has been a shift in recent years towards replacing the terms 

‘reclaimed water’ and ‘treated effluent’ with ‘recycled water (AKA reused water)’ to 

increase public acceptance, this report makes a distinction between the three terms to 

more accurately reflect the life cycle of the water produced from the WRFs in this 

assessment – 1. the total volume of water produced and treated from each of the 

WRFs, 2. where the produced water goes after it is discharged from the WRF, 3. what 

volume is already allocated, how it is used, and what volume may be potentially 

available. Treated effluent is wastewater that has been treated and flows out from a 

treatment plant; reclaimed water is used to describe treated effluent that has been 

treated to meet a certain level of quality/criteria with the intent to be used for a range 

of beneficial purposes; and recycled water refers to reclaimed water that is used more 

than once before returning to the water cycle (EPA 2012; EPA 2021, and WateReuse 

2021).     
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ABSTRACT 
Increasing demands on limited water resources have made the use of recycled water 

an attractive option for extending potable water supplies. Recent actions towards the 
development of the Drought Contingency Plan require Southwestern states, and water 
users within the States, to develop a plan for more sustainable water usage from the 

Colorado River. Tasked with protecting the State’s valuable resources now and in the 
future, the Arizona Department of Water Resources (ADWR) regulates water users, 

including large-scale power generators, one of the largest waters, within the Active 
Management Areas (AMAs) through a set of Management Plans. Thermoelectric power 
generation, accounts for around 40 percent of total water withdrawals in the US; the 

largest volume of which is used for cooling (Dieter et al., 2018). While less than one 
percent of power plants in the US use recycled water, over 50 percent are located with 

ten miles of suitable reclaimed water supplies.  

By 2025, ADWR will require power plants that produce greater than 25 megawatts of 

electricity to meet a set of conservation requirements, including using zero liquid 
discharge systems and increasing cycles of concentration to reduce the volume of 
cooling tower makeup water. To incentivize the use of recycled water in power 

generation, the ADWR will provide exemptions for plants that beneficially reuse 100 
percent of blowdown water from cooling towers or use reclaimed water for at least 50 

percent of water used in cooling towers. 

The purpose of this study was to identify opportunities for enhanced use of recycled 

water in power generation, specifically for a fleet of generating stations owned and 
operated by the Salt River Project (SRP). To help protect the State’s fresh water supplies, 
the Salt River Project (SRP) developed a set of Sustainability Goals, highlighting the need 

to increase the use of recycled water to become more water resilient. Action plans 
include, but are not limited to, reducing total groundwater mining in the State’s AMAs. 

Within the State’s five AMAs, reclaimed water production is estimated at 140,000 million 
gallons per year (MGY) of which only 25,000 MGY is used in power generation, the 
majority going to the Palo Verde Nuclear Generating Station. Because water and 

energy are inextricably linked, each relying on the other for production through to 
distribution, the adoption of this untapped potential can facilitate a more water resilient 

future for SRP. 

Each SRP station was paired with one to three WRFs within a 25-mile radius. To evaluate 

potential partnerships, water usage and water quality needs of each station were 
assessed and compared to discharges from paired WRFs. Water usage data for cooling 
towers, spanning three years (2017-2019) for each station, was collated from the Energy 

Information Administration (EIA). Additional water usage and water quality data was 
obtained directly from each of the stations. Using a variety of sources, data from twelve 

WRFs were used to estimate potentially available reclaimed water based on volumes of 
produced treated effluent not already allocated for reuse and were used as the basis 

to identify and prioritize potential partnerships. 



25 

Total facility-wide water withdrawals, including groundwater, surface water, and 

recycled water, for all seven stations averaged 10,000 MGY. Average annual total 

groundwater withdrawals are approximately 7,600 MG (76%), surface waters 2,100 MG 
(21%), and recycled water 280 MG (3%).  Groundwater withdrawals within the AMAs, 

used specifically for cooling towers, reaches nearly 3,000 MGY. While the goal of SRP is 
to reduce groundwater withdrawals within the AMAs by 8 percent (a reduction of 240 

MGY), the potential for much greater reductions is possible.  

Of the seven SRP stations assessed, five were identified as having the potential for reuse 

opportunities with at least one of the paired WRFs within a 25-mile radius having a 

supply of reclaimed water that met or exceeded the demand. The analysis indicates, 
based on distance and volume of supply, that recycled water could augment at least 

35 percent of groundwater withdrawals (a reduction of nearly 1,050 MGY) within the 
AMAs alone. The potential for expanding reuse to augment all freshwater supplies, 
within and outside of the AMAs, is also possible and should be further investigated.  

Potential reductions of groundwater within the AMAs. 

Potential volume of GW conserved within the AMAs (MGY) 

20% 30% 35% 

600 899 1,049 

This study was a first step in identifying potential reuse partnerships between SRP and 

WRFs in Arizona. From this work, a report was provided to SRP and includes the full water 
usage and water quality assessment of the fleet of generating stations and WRFs, 

identified gaps in SRP data management and communications and recommendations 
for improvement, limitations to the study, challenges to reuse in power generation and 

recommendations to overcome them, and key next steps. In addition, all raw data was 
transferred to SRP. While there are many considerations for using recycled water in 
power generation, including water availability and quality; distance and geography 

between supply and demand; system requirements; and cost and regulatory 
requirements, the main objective was to provide SRP an overview of the fleet’s total 

water demands and water footprint to use as a framework to identify priority areas and 
viable opportunities for potential reuse partnerships with WRFs.  
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PURPOSE AND NEED OF THE STUDY 

In SRPs 2035 Sustainability Goals FY 21-25 Action Plans, 

Goal 2.3, ‘Generation Active Management Area 

Groundwater’ (Figure 1) highlights SRPs need to 

become more water resilient by 2035 (SRP, 2021). In the 

Phoenix AMA (PhxAMA) alone, groundwater 

accounted for 43 percent of pumping for power 

generation in 2017. The goal, as stated in the action 

plan, is 'to eliminate or offset groundwater use for 

power generation in Active Management Areas 

(AMAs)’ by 8 percent (or a reduction of the total 

volume of groundwater pumping to 35 percent), by a 

target date of 2025. 

The purpose of this study was to identify opportunities 

for enhanced use of recycled water in lieu of surface 

water, ground water, or potable water for cooling and 

other on-site usage in power generation. This was 

accomplished by 1) evaluating a current fleet of SRP 

generating stations for water usage and water quality 

needs, 2) identifying Water Reclamation Facilities (WRF) 

and Wastewater Treatment Plants (WWT) in proximity of 

these generating stations for volume and quality of 

produced treated effluent and end-uses, 3) estimate 

potentially available treated effluent from each WRF and 

WWTP, and use the information gathered to 4) identify 

potential partnerships between SRP and WRFs and WWTPs. 

This study is a beginning step in SRPs move towards a water 

resilient future. This report highlights priority facilities with the 

greatest potential for reuse opportunities and provides the 

groundwork for SRP to take the next level in achieving 

these sustainability goals.  

Figure 1. SRPs 2035 Sustainability Goals 

related to water resiliency. 

Source: SRP 2035 Sustainability Goals FY 21-
25 Action Plans, 2021. 
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In collaboration with SRP, the University of Arizona (UA) conducted a water use 

assessment of a select fleet of power generating stations under SRP ownership (Phase I). 

Data was gathered both directly from each SRP generating station as well as from the 

Energy Information Administration (EIA) data base. The types of data collected 

included monthly and annual total water usage, source water type, percentage of 

water use by source, source water quality required, comparative water usage by 

facility type, and temporal variability in % loss of water due to 

consumption/evaporation, among other parameters.   

Following the initial assessment, the UA research team evaluated permitted WRFs within 

a certain radius (within 25 miles) of each SRP power generation station. The radius was 

expanded in some cases (e.g., Gila River) where no WRFs were identified within the 25-

mile radius of an SRP generating station. Types of data collected included daily and 

monthly volumes and quality of produced treated effluent, treated effluent already 

allocated, and end-locations and end-uses among others. Comparisons between the 

needs of the generating stations to that of produced treated effluent was used to 

identify priority areas for potential future partnerships and implementation of recycled 

water.   

SCOPE OF WORK 

The scope of this project includes an assessment of water usage and water quality 

needs of a fleet (seven) of SRP generating stations compared to the volume and water 

quality of produced treated effluent from twelve WRFs in proximity to each of the 

stations. Initially, a cost analysis of water treatment and water pricing was included in 

the data collection parameters. However, due to limited data availability specifically 

on water costs or costs to treat water on-site obtained from the power generation 

stations, cost analysis was eliminated from the assessment. Recommendations towards 

improved data tracking with respect to water use and treatment will be provided in this 

report. While this study does not include information on every WRF in the state of 

Arizona, it does provide the groundwork for SRP to identify future partnerships for 

collaboration. Additionally, it provides SRP with the types of data needed to critically 

assess new growth (construction of new or expansion of existing fleet) with alternative 

water sources in mind. All collated data for both generating stations and WRFs will be 

provided to SRP at the completion of the project as supplemental information. The 

following sections outline the methodology used by the UA Research Team and the 

types of data collected for each generating station and WRF used to identify potential 

reuse partnerships.  

APPROACH TO STUDY
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SRP GENERATING STATIONS 

The UA Research Team evaluated a set of criteria to determine which of the fourteen 

generating stations within the total SRP fleet would be included in the assessment. 

Stations may be fully or partially owned by SRP, operated by SRP or another company, 

or located within or outside of Arizona. Additional criteria included the distance 

between each generating station and WRF (within a 25-mile radius between the two) 

and whether wet cooling systems are used. While not a criterion to eliminate a station 

from the study all together, special attention was given to those within AMAs. Using 

these criteria to create an evaluation matrix (Table 1), the UA research team 

determined that seven of the fourteen SRP generating stations met the criteria to be 

included in the assessment: Agua Fria, Coronado, Desert Basin, Gila River, Kyrene, 

Mesquite, and Santan.  

Coolidge is a simple cycle plant that does not use steam turbines, utilizing gas turbines 

rather than steam turbines and therefore does not require a cooling tower. In addition, 

at the onset of this project, Coolidge had been recently acquired by SRP, and little 

historical data was available. For these reasons, Coolidge was eliminated. Craig, Four 

Corners, and Hayden were eliminated because of 1) low percentage of ownership 

(29% of units 1 & 2; 10% of units 4 and 5; and 50% of unit 2 respectively), 2) stations not 

operated by SRP (Tri-State Generation; Arizona Public Service (APS); and Public Service 

Co., respectively), and 3) stations are outside of Arizona (Colorado; New Mexico; and 

Colorado, respectively). Navajo was eliminated because it is decommissioned. Palo 

Verde was eliminated because of 1) low percent ownership (17.5%), 2) operated by 

APS, and 3) already receives recycled water (55-72 MGD). Finally, Springerville was 

eliminated because of 1) low percent ownership (Unit 4), 2) operated by TEP/UniSource, 

and 3) a WRF could not be identified within a 25 mi radius. Of the remaining facilities, 

Agua Fria, Kyrene, Mesquite, and Santan are within the Phoenix AMA (PhxAMA) and 

Desert Basin is within the Pinal AMA (PAMA). 

The UA research team then requested data from SRP for the most recent two to three 

years on water volumes, quality, and costs. Cooling tower water data for three 

consecutive years (2017-2019) was accessed and downloaded directly from the EIA 

data base: Electricity, Analysis & Projections, Thermoelectric cooling water data. A two 

or three-year monthly (2017-2021) rolling average was established for each station on 

water usage and water quality of source waters. The monthly averages were used to 

create annual profiles showing temporal and seasonal variability. Data were collated 

for each station individually in a database spreadsheet format and given to SRP to 

include in their data management system. The generating stations were then 

populated into Google maps and a Google Earth map was created (Appendix A).

METHODOLOGY 

https://www.eia.gov/electricity/data/water/
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Table 1. Evaluation matrix used to select which generating stations would be in the assessment. 

Generating 

Station (GS) 
Ownership % Operator Location 

Wet 

Cooling 

System? 

PhxAMA 

Or 

PAMA 

25-mile

vicinity

of a WRF

GS in 

the 

assessment 

Agua Fria 100% SRP Peoria, AZ Y Y Y Yes 

Coolidge 100% SRP Coolidge, AZ N No 

Coronado 100% SRP St. Johns, AZ Y N Y Yes 

Craig 29% of Units 1&2 Tri-State Generation Craig, CO NA N Y No 

Desert Basin 100% SRP Casa Grande, AZ Y Y Y Yes 

Four Corners 
10% of Unit 4; 
10% of Unit 5 

APS Fruitland, NM NA N Y No 

Gila River Blocks 1&4 SRP Gila Bend, AZ Y N N Yes 

Hayden 50% of Unit 2 Public Service Co. Hayden, CO NA N Y No 

Kyrene 100% SRP Tempe, AZ Y Y Y Yes 

Mesquite Block 1 SRP Arlington, AZ Y Y Y Yes 

Navajo Decommissioned NA NA NA NA NA No 

Palo Verde 17.49% APS Tonopah, AZ NA NA Y No 

Santan 100% SRP Gilbert, AZ Y Y Y Yes 

Springerville 4 TEP/UniSource Springerville, AZ NA N Y No 

   Meets parameters      Somewhat meets parameters Does not meet parameters 
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WATER RECLAMATION FACILITIES & WASTEWATER TREATMENT PLANTS  

Using data collated from a previous project conducted by the UA research team in 

2008, WRFs throughout Arizona were identified and populated into the existing Google 

maps to determine the distance between generating stations. While this data may be 

outdated, there is currently no comprehensive database that tracks Arizona WRFs data 

in real time; all data must be manually updated by ADEQ through facility reporting. A 

secondary spreadsheet was created with the physical locations of SRP generating 

stations and paired WRFs, and the distances between the two (Appendix I). A 

geographic assessment was then completed based on WRFs distance to SRP power 

generation station locations (within 25-miles, with some exceptions) and the WRFs were 

added to the existing Google Earth map. The following fourteen facilities were selected 

for the assessment primarily based on location and the ability to obtain data: 23rd Ave 

WWTP, Arrowhead Ranch WRF, Casa Grande WRF, Central Buckeye WWTP, Chandler 

Airport and Ocotillo WRF, Coolidge WWTP, Kyrene WRF, Luke 303 WRF, Rainbow Valley 

WRF, City of St. John’s WRF, Sundance WRF, Verrado WRF, and West Area WRF.  

Data for each facility were collected directly from each WRF facility, from the Arizona 

Department of Environmental Quality (AZDEQ) GIS eMaps data base, US Environmental 

Protection Agency (USEPA) National Pollution Discharge Elimination System (NPDES) 

Permits data base, and/or from official records requests. The research team obtained 

NPDES permits, Arizona Pollution Discharge Elimination System (AZPDES) permits, and 

Aquifer Protection Permits (APP) along with associated compulsory reports: Discharge 

Monitoring Reports (DMR) and Self-Monitoring Report Forms (SMRF). The DMR and SMRF 

reports contain daily, monthly, and quarterly data on volume and water quality of 

treated effluent produced and discharged (MGD and MG/month) from each facility. A 

two or three-year monthly rolling average was established for each facility (2019-2021) 

to create annual profiles showing temporal and seasonal variability. Discharge-

locations, end-uses, and volumes of recycled water already allocated were evaluated 

to estimate the volume of potentially available treated effluent.  

All fourteen SRP owned and operated generating stations (as well as WRFs identified 

but not included in the assessment) can be seen in the Google Earth map (134134 A). 

Data were collated for each WFR facility individually in a database spreadsheet format 

and provided to SRP for reference.  

https://www.azdeq.gov/emaps
https://www.azdeq.gov/emaps
https://www.epa.gov/npdes-permits
https://www.epa.gov/npdes-permits
https://www.epa.gov/npdes-permits
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DATA COLLECTION AND PARAMETERS 

SRP GENERATING STATIONS 

At the onset of the project, the UA and SRP research team (UA graduate student, 

Stantec student intern, SRP engineers, and PIs) worked with SRP individuals responsible 

for water use information collection for each of the SRP stations within the fleet 

assessment. Information on water demands, water pricing, and water quality were 

provided directly from the SRP generating stations where available. The majority of this 

information is collected by SRP in-house but is dispersed in a number of different 

departments. Identifying and connecting with the appropriate departmental contacts 

to obtain data was a challenge to the UA research team. In addition, it became 

apparent that not all data is recorded and managed consistently within and/or across 

the fleet of SRP stations, creating additional challenges. Recommendations on data 

management will be provided in this report. 

The EIA data base was also surveyed for supporting data on cooling tower water usage 

and to aid in the completeness of the SRP fleet assessment. The EIA data base includes 

information on the name and location of the generating station, water usage including 

withdrawals, consumption, discharges, and water intensity rates among others. Table 2 

below details the types of data collated for each SRP generating station in the 

assessment. Comparisons of data reported to the EIA versus data provided to the UA 

Research Team directly from each SRP generating station can be seen in Appendix D. 

Table 2. Data Collection parameters for SRP generating stations. 

SRP station location 
Monthly water usage by station 
(withdrawals, consumption, and 

discharges) 

Source water type; surface, 
ground, or recycled water 

Cooling type/system Daily/Monthly consumptive use Source water quality 

Total water usage by each 

station annually 
Water pricing Volume of water use by source 

Comparative water usage 

by station type 
Water intensity 

Monthly source water 

fluctuations based on demand 

On-site water 

treatment/treatment costs 
Generator technology 

Previous history of water quality 

issues 
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WATER RECLAMATION FACILITIES & WASTEWATER TREATMENT PLANTS  

The UA research team requested AZPDES and APP permits, DMR and SMRF reports, and 

facility data for each of the WRFs. The AZPDES and APP permits contain information on 

treated effluent such as volume of design capacity and permitted discharge, end-

location and end-use, and class of water (Class A+, A, B+, B, or C) with or without 

denitrification, among others. The DMR and SMRF reports contain daily, monthly, and 

quarterly data on the volume, water quality, end-locations, and end-uses of treated 

effluent. On occasion, a WRF provided additional daily, monthly, or quarterly data for 

flow volumes and water quality in addition to the DMR or SMRF reports. Additional 

information on WRFs, classes of water, permits, and reports are provided in in the 

section on Regulations and Permits (page 24). 

Plans for future expansion, challenges with reuse opportunities or existing reuse 

partnerships, and interest in reuse partnerships among other types of information were 

collected directly from WRF supervisors via emails or video calls. Table 3 details the 

types of data collated for each WRF and WWTP in the assessment.  

Table 3. Data Collection parameters for WRFs. 

Facility location Design capacity Class of water/level of treatment 

Distance to SRP GS 
Permitted volume of 

discharge 
Water quality 

Expansion plans Actual volume of discharge History of water quality issues 

Challenges with finding reuse 
opportunities 

Discharge locations/End-uses Temporal variation of discharge 

Challenges with current reuse 
partnerships 

Discharges already allocated 
Potentially available treated 

effluent 

Total produced treated effluent was categorized by end-location and/or end-use 

when such data was available. End-locations fall into three main categories: 

discharged to aquifers (recharge), discharged to surface waters (AZPDES flows), or 

discharged for planned reuse (reuse). Further, a breakdown of end-uses and volumes of 

treated effluent already allocated was assessed to identify the volume of potentially 

available flows for reuse. The research team considered ‘potentially available flows’ to 
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include AZPDES flows (flows to surface waters and may include unplanned reuse1) and 

recharge flows (flows to aquifers). Flows going for planned reuse were considered ‘flows 

already allocated’ and thus not potentially available. Daily, monthly, and/or annual water 

quality of treated effluent, where available, was compared to the water quality needs and 

control limits for each SRP generating station and systems (i.e., cooling tower, demin water, 

boiler feedwater).  

1 Water reuse can be classified as either planned or defacto (unplanned) reuse. Water 

systems that are specifically designed for the intention of beneficial reuse is considered 
planned reuse, such as irrigation (landscape or agricultural) or reuse in power 

generation. Defacto reuse occurs when a water body (such as a river) is substantially 
composed of previously used water and downstream communities rely on water 

supplies withdrawn from this source. 
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RECENT MOTIVATION FOR REUSE IN POWER GENERATION 

Increasing demands on limited 

water resources have made the use 

of alternative water sources, 

including reclaimed or recycled 

water, an attractive option for 

extending potable water supplies. 

More specifically, in the State of 

Arizona, recent actions towards the 

development of the Drought 

Contingency Plan, forces 

Southwestern states to orchestrate 

a plan for more sustainable water 

usage from the Colorado River. 

Supportive of these efforts, on 

January 31, 2019, Governor Ducey 

signed Executive Order 2019-02, to 

extend the Governor’s Water 

Initiative stating in part, ”…it is 

important for the work of the 

Governor’s Water Initiative to be 

continued and expanded upon 

through the creation of a new 

Council with a long-term focus on 

water augmentation, innovation, and conservation; and given the importance of 

sustainable water supplies to Arizona…”. A more holistic approach to water 

management for power generation is needed to capitalize on alternative water 

resources available and to conserve traditional supplies (ground water and surface 

water) for the future. Often termed the ‘One Water’ approach, wise planning for the 

use of alternative supplies, such as the inclusion of Central Arizona Project water (CAP), 

groundwater, AND recycled water, will strengthen the water resource portfolio of Salt 

River Project (SRP) to the benefit of its customers and the State. 

Recycled water is a valuable resource that can be used to extend water supplies used 

for many applications in power generation2, especially for cooling tower make-up 

water. One management strategy SRP can employ to reach the 2035 Sustainability 

2 Other uses include water used for air pollution control equipment (scrubbers), cooling ponds, 

and boiler feed water (Argonne, 2007). 

Figure 2. The Five Active Management Areas in 

Arizona. 

Source: ADWR 2022. 
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Goal of becoming more water resilient and less reliant on groundwater, is by 

augmenting existing supplies with recycled water. 

However, the feasibility of using recycled water in power generations depends on 

several primary factors including geographical constraints, economic viability, 

technology, and supply and demand. Geographical constraints include the 

geography of the land and distance between the source of the recycled water and 

the location of the end-user. Limits are generally set in the literature between 10-25 

miles based on previous work by Vidiv et al. (2009) due to the cost of moving water, 

although the authors state that this number was ‘arbitrarily based on the example of 

Redhawk Power Plant in Arizona’. Redhawk is approximately 40 miles downhill from the 

WRF from which it receives 100% of the water used for cooling (at a flowrate of 6.48 

million gallons per day (MGD). 

Economic considerations include capital, operating, and maintenance costs. 

Conveyance systems may need to be built between the source and the end-user 

which may incur high capital investments. Water prices to purchase recycled water as 

compared to other sources and the cost of on-site treatments to meet quality needs 

are also considerations; however, recycled water may be of a higher quality than other 

sources and may be an incentive to using recycled water. Technological factors 

include compatibility issues with the quality of recycled water and the cooling system 

type and construction materials (i.e., closed loop systems, copper vs stainless steel). 

To better manage the State’s water supplies, and to protect and conserve 

groundwater resources within the State’s five Active Management Areas3 (AMAs) 

(Figure 2), the Arizona Department of Water Resources (ADWR)4 developed 

management plans to assist in achieving these goals. Within the five AMAs (Phoenix, 

Pinal, Prescott, Tucson, and Santa Cruz), the ADWR regulates large scale steam 

electrical and combustion turbine power plants producing more than 25 megawatts of 

electricity. These conservation requirements will require facilities to achieve a high level 

of efficiency in cooling tower operations, such as increasing the number of cycles of 

concentration (COC). More detail on COCs and these new requirements is provided in 

the section on ‘Regulations’.  

The SRP ‘2035 Sustainability Goals FY 21-25 Action Plans’, Goal 2.3, ‘Generation Active 

Management Area Groundwater’ highlights SRPs need to become more water resilient 

(SRP, 2021). The goal, as stated in the action plan (Figure 3), is 'to eliminate or offset 

3 AMAs are areas that are heavily reliant on mined groundwater and are subject to regulations 

under the Groundwater Code. 
4 The ADWR was created by the Groundwater Management Act (GMA) in 1980 to develop 
strategic management plans to curb the overdraft of groundwater within sensitive areas of the 

State. 
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power generation groundwater use in AMAs’ by 8 percent by a target date of 2025. 

The following section briefly discusses water management within the AMAs. 

ARIZONA ACTIVE MANAGEMENT AREAS (AMAS) 

There are five active management areas (AMAs) in Arizona (Phoenix, Prescott, Tucson, 

Pinal, and Santa Cruz) and are managed by the ADWR. These areas are subject to 

regulations in the Groundwater Code to aggressively manage groundwater resources. 

Within the five AMAs, there are four main water using sectors: municipal, industry, 

agriculture, and tribal. While the primary goal of each AMA is to protect this valuable 

resource, each AMA has a management plan with distinct goals based on needs and 

water users unique to each AMA. For the purposes of this report, we focus on only the 

PhxAMA and the PAMA. Additional information on the other AMAs can be found in 

Appendix B.  

Currently, the State is in the Fifth Management Plan (2020-2025), although the plans are 

still in draft form. In 2019, total supply of treated effluent within the five AMAs for all four 

water using sectors totaled 98,246 MGY (301,506 AFY) with 29,922MGY (91,828 AFY) 

going to industrial users (ADWR, 2022). It is important to note that in some instances, 

power generating stations fall into the municipal sector (e.g., Pinal AMA) and are 

therefore not included in the volumes for industrial users. Table 4 provides estimates of 

produced treated effluent, water demand from power generation (from all sources), 

and effluent water demand from all four water using sectors within the five AMAs. 

Power plants producing greater than 25 megawatts of electricity are considered 

‘Large-Scale Power Plants’ and must adhere to ADWR regulations. The ADWR works 

jointly with ADEQ on specific projects to ensure that groundwater quality is protected 

now and in the future. A fit- for-purpose approach, matching water quality of the 

treated effluent to an appropriate end-use, is a goal of the ADWR throughout the 

upcoming management periods. To encourage the use of reclaimed water and other 

non-groundwater supplies to support the efforts of conserving groundwater throughout 

the five AMAs (Phoenix, Pinal, Prescott, Tucson, and Santa Cruz), the ADWR has 

developed incentives, such as grants and programs for water users. Of most concern to 

SRP are the Phoenix and Pinal AMAs. There are a total of six generating stations within 

these two AMAs. 
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Figure 3. SRP’s Goal 2.3 of the 5-Year Sustainability Action Plan highlighting the need to reduce 

reliance on groundwater within the AMAs. 

Source: SRP 2021 
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Phoenix AMA (PhxAMA): The PhxAMA management goal is ‘safe yield by the target year 2025 (A.R.S. 45-562(A)). While 

there is no quantitative value for what ‘safe-yield’ means in terms of volumes of water, the ADWR expands on the 

definition5  to state that ‘inflows and outflows are balanced and sustainable over time’ (ADWR, 2021). 

5 The ADWR defines safe-yield as ‘groundwater management goal which attempts to achieve and thereafter maintain a long-term 
balance between the annual amount of groundwater withdrawn in an active management are and the annual amount of natural 

and artificial recharge in the AMA’ (A.R.S 45-561(2). 

Table 4. Volume of produced treated effluent in the five AMAs and recycled water demand by the four main water using sectors. 

Active Management Areas 

(AMAs) 

Phoenix1 

(PhxAMA) 

Pinal2 

(PAMA) 

Tucson3 

(TAMA) 

Prescott4 

(PrAMA) 

Santa Cruz5 

(SCAMA) 

Produced treated effluent 

by WRFs 

MGY AFY MGY AFY MGY AFY MGY AFY MGY AFY 

114,048 350,000 6,843 21,000 67,320 21,936 6,627 2,159 8,1774 2,664 

Power Generation Demand 
(all water sources) 

30,371 93,2056 ND ND 535 1,643 0 0 0 0 

1 PhxAMA 2017 data 
2 PAMA 2015 data. 
3 TAMA 2013 data. There are two large-scale power plants in the TAMA – Wilson Sundt and the Saguaro Station. 
4 PrAMA 2012 data. Currently there are no large-scale power plants in the PrAMA. 
5 SCAMA 2017 data. Currently there are no large-scale power plants in the SCAMA. 
6 Greater than 23,787 MGY (73,000 AFY) was used by the PVNGS. 
ND = No Data 

Sources: ADWR AMA 4th Management Plans (MP). 
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In 2015, estimated production of treated effluent was more than 114,000 MGY (350,000 

AFY), the majority being produced at the 91st Avenue WWTP with smaller capacity sub-

regional plants treating smaller volumes. The use of reclaimed water is a significant 

renewable resource in the PhxAMA and has increased by four times since 1985. It will 

likely be the only renewable supply that will continue to grow. Within the Phoenix Active 

Management Area (PhxAMA), 82 percent of wastewater generated is beneficially 

reused or recharged (Graf, 2016). The PVNGS uses the largest volume for cooling, 

followed by the Tres Rios wetland and long-term storage credits (LTSC) in underground 

storage facilities (USFs). The remainder is discharged to surface water. Treated effluent 

in the PhxAMA is also used for landscape and agricultural irrigation, dust control, and 

storage and recovery among other uses.  

Total water demands by industrial water users in 2017 were nearly 62,400 MGY (191,500 

AFY) of which 28,000 MGY (86,100 AFY) of demand was for reclaimed water. Within the 

industrial sector, large-scale power generation demand was estimated at 30,400 MGY 

(93,200 AFY). There are four SRP generating stations in the PhxAMA: Agua Fria, Kyrene, 

Mesquite, and Santan, all relying on groundwater resources. Santan uses a mix of 

groundwater and surface water and Kyrene has historically used reclaimed water from 

the Kyrene WRF. Currently, the Kyrene WRF is offline and once back on-line, Kyrene 

generating station will have priority use of the produced reclaimed water. 

Pinal AMA (PAMA): The PAMA management goal is to ‘allow the development of non-

irrigation water uses and to preserve existing agricultural economies in the AMA for as 

long as feasible, consistent with the necessity to preserve future water supplies for non-

irrigation uses (A.R.S. 45-562(B)). Production of reclaimed water in the PAMA was 

reported to be approximately 2,126 MGY (6,524 AFY) in 2015 and 1,961 MGY (6,017 AFY) 

in 2017 (PAMA 4th MP 2020). However, these estimates likely underrepresent the actual 

volume of produced reclaimed water in the PAMA. Because not all WRFs are operated 

by municipalities, and thus reporting is not compulsory, the ADWR estimates that closer 

to 7,000 MGY (21,000 AFY) of reclaimed water was actually produced in 2015 if 

accounting smaller capacity sub-regional plants produce smaller volumes of reclaimed 

water as well (PAMA 4th MP 2020). On average, between 2005 to 2015, 1,271 MGY 

(3,900 AFY) of reclaimed water produced in the PAMA was directly reused (PAMA 4th 

MP 2020). 

Industrial demand in the PAMA accounts for less than one percent of the total PAMA 

demand from water users. While large scale power plants are generally considered industrial 

users, two power generating facilities in the PAMA (as of 2016), are considered municipal 

users because they do not receive water from an industrial right or permit (PAMA). There is 

also another peaking plant that does not meet the definition of a Large-Scale Power Plant, 

although the plant was not identified by name in the management plan.  
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Two generating stations within the PAMA are owned by SRP: Coolidge and Desert Basin. 

Coolidge was not included in this assessment because it does not utilize a wet-cooling system 

and no water usage data was provided to the UA Research Team. Desert Basin does not use 

groundwater, but rather a mix of surface water and recycled water it purchases from the 

Casa Grande WRF.  

End-users of reclaimed water generated by the Casa Grande WWTF include a golf 

course (turf irrigation) and the SRP Desert Basin power generating station. Treated 

effluent in the PAMA is the only water supply expected to grow, and thus, the PAMA 

encourages the use of reclaimed water and offer incentives in the form of grants and 

programs, such as Water Management Assistance Program (WMAP) (ADWR 2020). 
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EIA DATA AND GENERATING STATION DATA 

The US Energy Information Administration (EIA), the analytical agency housed in the US 

Department of Energy (DoE), collects, analyzes, and disseminates a wide range of 

information and data related to energy and energy production in the US. The aim is to 

provide an unbiased view on energy related issues to promote sound policy and 

education on the relationships between energy, economy, and the environment (EIA, 

2021). US electric power generating plants with a generating capacity of at least one 

megawatt provide monthly operational data, including cooling water usage, to the EIA 

using form EIA-923. The data obtained is then made available in an excel format on the 

EIA-923 data base. Data for each station was downloaded directly from the EIA data 

base (2017-2019) as well as directly from each station (years and number of years 

differed by station). The data from the EIA included water intensity rates (gal/MWh), 

cooling-water usage, and general station information. This enabled the research team 

to cross-check volumes of water withdrawals, consumption, and discharges to the data 

collected from each station. In general, there were slight differences in the EIA data 

versus the station data with (generally) higher volumes of water usage reported from 

the stations. This is expected as the EIA data accounts for only the water used in cooling 

towers and the station data accounts for all water used on-site. The UA research team 

discovered that two stations, Agua Fria (2017-2018) and Kyrene (2017), reported 

volumes of withdrawals, consumption, and discharges to the EIA in acre feet instead of 

in million gallons (MG). Once the units were converted to MG, the water usage volumes 

were (mostly) in alignment. This may be important in developing a broader 

understanding of water usage and management of the SRP fleet of power generation 

stations. It also signifies an important point in that SRP could improve its overall 

understanding of water usage and reporting/collating data both internally and 

externally to partnering organizations.  

The following figures (Figure 4 through Figure 7) show data reported to the EIA next to 

the data from each station showing water withdrawals, consumption, and discharges. 

Figure 5 and Figure 7(Agua Fria and Kyrene) follow Figure 4 and Figure 6 showing side 

by side water usage of EIA and facility data once the units were converted from acre 

feet to MG.  This section serves as a side-by-side comparison between data reported by 

SRP to the EIA and data provided from the generating stations to the UA research team 

in order to highlight the importance of consistent data entry and data management 

practices. Figures for each of the other five SRP stations (Coronado, Desert Basin, Gila 

River, Mesquite, and Santan) showing facility data side by side with EIA data are 

included in Appendix D  (Figure A-3 through Figure A- 7). 
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Figure 4. Side by side comparison of facility data vs. data reported to the EIA and prior 
to conversion from acre-feet to million gallons showing the average monthly water 

usage for Agua Fria GS. 

Figure 5. Side by side comparison of average monthly water usage, with converted 
units, for Agua Fria GS. 
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Figure 6. Side by side comparison of facility data vs. data reported to the EIA, and prior 
to conversion from acre-feet to million gallons, showing the average monthly water 

usage for Kyrene GS. 

Figure 7. Side by side comparison of average monthly water usage, with converted 
units, for Kyrene GS. 
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WATER USE FOR POWER GENERATION 

Water is integral in the production of 

energy, and thermoelectric power remains 

one of the largest water users, accounting 

for around 40 percent of total water 

withdrawals in the US (Dieter et al., 2018). 

Millions of gallons of water are withdrawn 

every day in the United States, an 

estimated 133,000 MGD in 2015; mainly 

used for cooling (Dieter et al., 2018). 

Water-based cooling systems generally 

follow either once-through (single-pass) or 

wet-recirculating/closed-loop designs. 

Inland based once-through cooling 

systems generally withdraw large volumes 

of water, typically in the range of tens of 

millions of gallons per day (GPD), from 

rivers, lakes, and/or groundwater pumping. 

Water is then pumped through the 

condenser in a single pass and returned to 

the same or a nearby water body or 

retention structure. Alternatively, wet-recirculating/closed-loop cooling systems receive their water from and return it to a cooling tower 

and basin, cooling pond, or cooling lake. Because of evaporation and planned cooling tower blowdown, which returns a portion of 

the cooling water along with solids and other constituents to the water body, closed-cycle systems also require the use of make-up’ 

water. In general, ‘make-up’, water is considered a consumptive use or an ‘overall daily water loss. While consumptive use may be 

concerning, cooling towers have become very efficient, with only 1.5 to 1.75 percent of the recirculated water being evaporated for 

every 10 degrees F drop in process water temperature, reducing the need to supplement the system with significant additional 

makeup water (EPA, 2012). Table 5 provides a general overview of typical water intensity rates (volume of water used per unit of 

energy) by a variety of power generation types.  

Table 5. Water Intensity of Power Generation (gal/MWh). 

Plant Type Cooling System 
Water Withdrawal 

(gal/MWh) 

Water Consumption 

(gal/MWh) 

Nuclear 
Single Pass 
Cooling Tower 
Cooling Pond 

25,000 – 60,000 
500 – 1,100 
800 – 1,100 

400 
400 – 720 

720 

Natural gas, 
combined cycle 

Single Pass 
Cooling Tower 

Cooling Pond 

7,500 – 20,000 
230 

- 

100 
180 

- 

Coal, integrated 

gasification 
combined cycled 

Single Pass 

Cooling Tower 
Cooling Pond 

- 

250 
- 

- 

200 
- 

Fossil/biomass 

Single Pass 

Cooling Tower 
Cooling Pond 

20,000 – 50,000 

300 – 600 
500 – 600 

300 

300 – 480 
480 

Geothermal steam 
Single Pass 
Cooling Tower 
Cooling Pond 

- 
2,000 

- 

- 
1,400 

- 
Source: DOE 2006 
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RECYCLED WATER AND POWER GENERATION 

Many studies have reported on the beneficial use of recycled water for irrigation, fire 

protection, wildlife habitat enhancement, a variety of industrial uses, and even include 

advanced water purification for potable end uses (EPA, 2004 and 2012). In the last 

decade, the adoption of recycled water by a variety of industrial users has grown, and 

power generation is no exception (Eslamian et al., 2017). These sectors can utilize 

recycled water for many purposes including boiler feed water, cooling tower make-up 

water and other cooling processes, process water, toilet flushing, and irrigation (Middel 

et al., 2013; Eslamian et al. 2017). In 2007 the Argonne National Laboratory identified 46 

facilities in the US using recycled water for cooling tower makeup and 1 facility using 

recycled water for boiler feed water. Additionally, industries seeking Leadership in 

Energy and Environmental Design (LEED) certification may consider the use of recycled 

water to enhance their sustainability profile. These facilities recognize that recycled 

water is a resource that can replace more expensive potable water with little to no 

degradation in performance for the intended use (EPA, 2012).  

Out of the 8,080 power plants in the US, less than one percent use recycled water yet 

nearly fifty percent of the coal-fired capacity is within 10-miles of sufficient quantities of 

recycled water (Anderson et al., 2019). While the use of recycled water in the US is 

growing, it is estimated that only 200 MGD is used in thermoelectric generation and the 

unmet potential for reuse in this sector is great (EPA, 2012; Anderson et al., 2019). Sadly, 

limited information is available on National usage of recycled water for power 

generation due to a lack of reporting. A report produced by Argonne National 

Laboratory from 2007 includes a database on power plants using recycled water, 

although now most likely out of date (Argonne National Laboratory, 2007). They 

identified 47 facilities across the US (in 2007) that use recycled water for power 

generation, cooling, or on-site usage, with Florida (17), California (13), and Arizona (3) 

ranking highest among facilities. It is also important to recognize that this number may 

not reflect actual usage due to the lack of reporting (Argonne National Laboratory, 

2007). Interestingly, despite only three facilities in the state using recycled water, Arizona 

leads the nation in reuse for power generation using an estimated 70 MGD in 2015, or 

around 45 percent of total withdrawals for thermoelectric generation (Anderson et al., 

2019). Total water withdrawals for thermoelectric power generation in the state of 

Arizona break down into: 38 percent groundwater, 17 percent surface water, and 45 

percent treated municipal wastewater (Anderson et al., 2019). The majority of the 

recycled water is used by the Palo Verde Nuclear Generating Station, using between 

55 and 72 million gallons per day (MGD) of secondary treated recycled water (Palo 

Verde Energy Information Center). The recycled water is piped in from the Phoenix-area 

WRFs using a conveyance system 36.5 miles long (Day, 2015) More specifically, Palo 

Verde utilizes on-site tertiary treatment of cooling water consisting of trickling filters for 
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ammonia removal, clarification for removal of phosphorus, magnesium, and silica with 

the addition of dispersants, de-foaming agents, and sodium. 

SPECIAL CONSIDERATIONS FOR USING RECYCLED WATER IN POWER 

GENERATION 

The steps outlined in Figure 8 should be used when evaluating potential reuse 

opportunities. First, a power generation company should identify the potentially 

available water sources (e.g., surface, ground, recycled, mixed), the quantity that is 

available or is likely to be available in the future.  Other considerations in an assessment 

include regulatory requirements (e.g., recycled water quality standards, minimum 

cycles of concentration, discharge requirements), the quality of source water, the 

water quality needs of the system (e.g., cooling or boiler feed make-up) in which the 

water is intended to be used, and the compatibility of the source water and the 

construction materials of the systems (e.g., copper, stainless steel).  

Delivery and conveyance systems must also be built between the WRF and the 

generating station, therefore distance and geographical constraints (e.g., mountains, 

elevation) may pose additional challenges outside of build costs. Cost of recycled 

water compared to more conventional sources may be a driver or an impediment, 

depending on location, quality, and availability of recycled water.   
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RECYCLED WATER AVAILABILITY 

In assessing availability of recycled water, demands and the available supply need to be compared to identify where 

excesses or deficits exist or are likely to exist. Daily, monthly, and seasonal fluctuations in energy needs are no surprise. 

However, fluctuations in supply and demand of recycled water may vary unlike other conventional sources, such as 

groundwater or surface water.  Seasonal variations can lead to either shortages or excesses. For example, in Arizona the 

overall demand for water, and energy production, is greatest during the summer months6 when temperatures and 

evapotranspiration are highest, and humidity is lowest. However, the volume of produced effluent available tends to be 

higher in the winter months due to decrease in landscape irrigation. This out-of-sync supply and demand may pose 

challenges that require additional planning when supplies are low. Backup systems or supplies may need to be 

established to augment recycled water supplies during months when supplies are in deficit. Strategies must be in place to 

handle when supplies are in excess or deficit. Retention ponds may be needed to store large volumes of water when 

6 Demand for recycled water in the summer months is largely driven by turf and landscape irrigation and is a potential competitor for 

recycled water (2021 City of Phoenix Water Resource Plan). 

Source: EPRI Use of Alternative Water Sources for Power Plant Cooling, 
2008. 

Figure 8. Steps in Assessing Potential Reuse Opportunities. 
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supply outweighs demand that can be used later. However, these require large capital 

investments.  

REGULATIONS AND PERMITS 

WRF EFFLUENT WATER QUALITY-FEDERAL LEVEL (EPA) 

The US Environmental 

Protection Agency (EPA) 

regulates effluent 

discharged from municipal 

water reclamation facilities 

(WRFs) using a set of

minimum standards for 

biological oxygen demand 

(BOD), total suspended 

solids (SS), and pH as well as 

BOD percent removal to be 

met using secondary 

treatment (CFR, 2019). 

Secondary treatments are 

any biological treatment 

processes that can be used to achieve these minimum levels (Table 6). The 30-day 

average for both BOD and TSS shall not exceed 30 mg/L and the 7-day averages shall 

not exceed 45 mg/L. pH must be maintained between 6.0 and 9.0 and at least an 85 

percent BOD removal must be achieved. 

DISCHARGE PERMITS AND REPORTING (ADEQ)  

In Arizona, discharges into surface waters are regulated by the Arizona Department of 

Environmental Quality (AZDEQ) which permits facilities that discharge pollutants into 

groundwater through the APP or surface water through the AZPDES. Each permit 

requires compulsory reporting and monitoring. The Self-Monitoring Reporting Form 

(SMRF) is required by the APP, while the Discharge Monitoring Report (DMR) is required 

for the AZPDES.  

Table 6. Minimum level of effluent quality attainable by 

secondary treatment set by the USEPA. 

Water Quality Parameter 
7-Day 

average 

30-Day

average

BOD 45mg/L 30 mg/L 

BOD % Removal  85% 

Total suspended solids (TSS) 45 mg/L 30mg/L

pH 6.0 to 9.0 

Source: USEPA 40 CFR 133
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MINIMUM CYCLES OF CONCENTRATION, (ADWR) 

The Arizona Department of Water Resources (ADWR) works jointly with ADEQ on specific 

projects to ensure that groundwater quality is protected now and in the future. Power 

plants producing greater than 25 megawatts of electricity are under ADWR regulations. 

In the ADWR Fifth Management Plans (5MPs), conservation requirements for all power 

plants state that ‘Plants should use zero liquid discharge (ZLD) systems where 

appropriate and economically feasible’ (ADWR, 2020). Beginning January 01, 2025, the 

5MP7 requirements for pre- and post-1985 steam electric plants state that facilities will 

be required to: 

1. Achieve an annual average of no less than seven COC for pre-1985 facilities and

an annual average of no less than fifteen COC for fully operational cooling

towers when the plant is generating electricity

2. Discharge blowdown and provide make-up water on a continuous basis, and

3. Divert to the cooling process the maximum amount of wastewater (where

feasible and excluding blowdown water and sanitary wastewater)

In addition, combustion turbine plants with fully operational cooling towers with 250 tons 

or greater of cooling capacity will also be required to meet certain water quality 

requirements in the recirculating water prior to blow-down. These facilities must either 

achieve 120 mg/L of silica, 1,200 mg/L of total hardness, or 2,400 mg/L of TDS (PhxAMA) 

(AWDR, 2020). 

Exceptions to the minimum COCs rule may be granted under special circumstances. If 

the quality of recirculating water may potentially lead to damaged equipment or if 

maintaining 15 COC leads to exceedances of environmental discharges of blowdown 

water (e.g., AZPDES permit requirements), then COCs limits may be decreased.  For 

example, Agua Fria and Santan have lower COCs because water is discharged to 

canals and is reused (in SRP’s systems or for agricultural irrigation). Additional waivers 

can be granted if recycled water accounts for over 50 percent of cooling tower water 

supplies and after 12 months adjustments to COCs can be made based on water 

quality of the recycled water in use (PAMA 2020 4th MP). Kyrene generating station is an 

example of this scenario. When Kyrene WRF is online, it provides 100 percent of the 

water used in Unit 78. More information on recycled water production, water use and 

7 As of February 2022, the 5MPs (2020-2025) are in draft phase. 
8 Kyrene WRF is currently offline. When back online, Kyrene generating station has 

priority on all produced reclaimed water over other uses. 
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demand, and specific management goals of each of the five AMAs are provided in 

the section covering Arizona’s Five AMAs. 

 

EFFLUENT LIMIT GUIDELINES (EPA) 

 The EPA has established 

effluent limit guidelines 

(ELGs) on effluent 

produced from electric 

power generation units 

utilizing fossil fuels (coal, oil, 

or gas) and discharged to 

surface waters. The ELGs 

also apply to discharges 

from the combustion 

turbine and steam turbine 

portions of a combined 

cycled generating unit 

(EPA, 2015). There are a 

total of 126 priority 

pollutants on the list. For 

cooling tower blowdown, the limits are set for chromium, free available chlorine, zinc, 

and pH (Table 7) (EPA, 2015). Compliance for ELGs is part of the NPDES, which is similar 

to the State AZPDES permit.  

Table 7. EPA Effluent Limitations Guidelines placed on fossil 

fuel powered electric power generating stations. 

Pollutant Type of Limitation 
Value 
(mg/L)

Chromium Monthly average 0.2 

Chromium Daily maximum 0.2 

Free available chlorine Average 0.2

Free available chlorine 
Instantaneous 
maximum 

0.5

Zinc Monthly average 1.0 

Zinc Daily maximum 1.0

pH At all times 6.0-9.0 

Source: EPA Effluent Limitations Guidelines and Standards (ELGs)
Database. 

ADWR incentives for reuse in power generation that will qualify for exemptions or 
adjustments to the 15 COCs requirements for cooling towers include: 

• Beneficially reusing 100 percent of blowdown water from cooling towers

• Using reclaimed water for at least 50 percent of water used in cooling towers

will allow for one year of exemption with possible adjustments to the COCs

requirement if requirements cannot be met based on the quality of reclaimed

water.
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WATER REUSE-STATE LEVEL (ADEQ) 

While WRFs effluent is regulated at the federal level, reuse is regulated (or not) at the 

state level, and each state has its own set of water quality standards, treatment 

methods, and allowable end-uses. In Arizona, a minimum of secondary treatment is 

required for all direct reuse of reclaimed water9  (AAC, 2019). Reuse permits are issued 

by ADEQ to providers of recycled water, including WRFs, and specify the volume, 

quality, and allowable uses of treated effluent. The permits prescribe numeric water 

quality criteria and monitoring requirements for allowable limits on parameters including 

pH, total fecal coliforms, turbidity, enteric viruses, and specific parasites.  

Table 8. ADEQ recycled water quality standards. 

Class 
Treatment 

Requirements 
Water Quality 

Indicator microorganism: Fecal 
Coliforms 

A+ 

Secondary treatment, 

filtration, nitrogen 
removal, and 

disinfectionA 

• <2 NTU for 24-hour

average

• <5 NTU in any given

sample

• <10 mg/L total

nitrogen in a 5-

sample geometric

mean

• No detectable in 4 of 7 daily

samples

• < 23/100 mL in a single sample

• No detectable enteric viruses in

4 of the last 7 monthly samples*A 
Secondary treatment, 
filtration, and 

disinfectionA 

B+ 

Secondary treatment, 

nitrogen removal, and 
disinfection 

• <10 mg/L total

nitrogen in a. 5-

sample geometric
mean

• <200/100 mL in 4 of the last 7

daily samples

• <800/100 mL in a single sample

B 
Secondary treatment 
and disinfection 

None 

C 

Secondary treatment 
(series of wastewater 

stabilization ponds 
including aeration, with 
or without disinfection 

None 

• < 1000/100 mL in 4 of the last 7

samples

• <4000/100 mL in a single sample

*If alternative treatment or turbidity criteria are used or the reclaimed water is blended with another source
ACoagulants may need to be added to ensure compliance

Source: Arizona Administrative Code 18 A.A.C. 11 

9 Applies to all direct use of reclaimed water except direct reuse of grey water or direct reuse of 
reclaimed water from an onsite WWTP regulated by a general Aquifer Protection Permit under 

18 A.A.C.9, Article 3 (AAC, 2019). 
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Allowable end-uses for the recycled water are based on the intended use and the 

water quality. Depending on the permit, WRFs are required to produce treated effluent 

to achieve a certain level of quality, distinguished by a class system from A+ to C, with 

A+ recycled water held to the most stringent requirements. Table 8 describes the 

treatment requirements and numerical standards for indicator organisms and water 

quality parameters required for each class of water. A list of allowable end-uses based 

on class of water can be found in Appendix C. 

The quality of the source water will play an important role in meeting these 

requirements. Using a higher quality of water means that less treatment will be required 

to achieve greater cycles of concentration. Often, because recycled water is treated 

at a WRF and must meet certain water criteria before being discharged, the quality 

can be better than that of traditional sources such as surface or ground water. A fit-for-

purpose approach matching the level of treatment required to achieve the level of 

quality required for cooling tower make-up water is less energy intensive, can decrease 

the costs (chemical and disposal costs), and can reduce the use of chemicals.  

WATER QUALITY 

Recycled water is known to have elevated concentrations of salts and nutrients; 

microbes; and trace elements of other contaminants (including contaminants of 

emerging concern (CECs) that have the potential to impact the health of humans and 

the environment). While secondary treatment removes a wide range of these 

constituents, tertiary treatment is often used to further improve the quality. WRFs are 

subject to state and federal regulations on the quality of recycled water to protect the 

public and occupational workers. The following section briefly outlines the concerns 

specific to water quality and the potential impacts on humans, the environment, and 

facility operations.  
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WATER QUALITY: HUMAN AND ENVIRONMENTAL HEALTH IMPACTS 

While there are no known cases of human illnesses associated with recycled water 

operations documented in the US, concerns regarding adverse human health risks 

associated with exposure to potential pathogens and CECs do exist (EPA, 2012). For 

example, Legionnaire’s disease, a serious lung disease caused by the inhalation of 

contaminated water droplets, is cited as a top concern especially to occupational 

workers. However, the frequency of illnesses in the US is low, and even lower for 

occupational workers in power generation (EPRI, 2002). Exposure routes of potential 

hazards include inhalation of aerosols, accidental ingestion, and dermal contact. 

Because evaporation and drift occur in wet-cooling operations in power generation, 

inhalation is expected to be the main exposure route in power generating facilities 

(EPA, 2012). Table 9 provides general guidelines regarding recycled water treatment, 

water quality, and monitoring, as well as special considerations for setback distances 

for the protection of public health in industrial reuse settings.  

Environmental concerns include effluent discharges from a power plant and particulate 

emissions that can pollute the air. Recycled water may have increased contaminants 

including salts, TDS, and others which can limit disposal options or require permitting 

such as NPDES, AZPDES, or APP. Returning the wastewater produced from the power 

plant via a brine return line back to the WRF is common approach to solve this issue, 

although constituents in the returned water must not exceed certain levels and 

additional investments and arrangements must be made. These include treatment 

options or installation of evaporation ponds where the solids can be hauled away for 

disposal. Other environmental concerns include the potential for TDS to be released as 

particulate matter into, increased risk to of saltwater drift to agricultural fields, and 

emerging pollutants of concern (NETL, 2011).  
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Table 9. Industrial Reuse Guidelines. 

Reuse Category Treatment 
Recycled Water 

Quality 

Recycled 
Water 

Monitoring 

Setback 
Distances 

Comments 

Single-Pass 
Cooling 

Secondary 

pH = 6.0 – 9.0;  
< 30 mg/L BOD; 

< 30mg/L TSS; 
< 200 fecal 

coliform/100mL;  
1mg/L CL2 residual 

(min). 

pH, BOD, and 

TSS, weekly;  
 

Fecal Coliform 
bacteria, 

daily;  
 

and CL2 

residual, 
continuous. 

 
 

 

A setback 

distance of 
300 ft to 
areas 

accessible to 
the public. 

Windblown 

spray should 
not reach areas 
accessible to 

workers of the 
public. 

Wet-

Recirculating/ 
Closed-Looped 
Systems 

(Cooling Towers) 

Secondary; 
Disinfection 
(chemical 

coagulation 
and 

filtration 
may be 

needed). 

Variable, depends 

on recirculation 
ratio:  
pH = 6.0 – 9.0;  

< 30 mg/L BOD;  
< 30mg/L TSS;  

< 200 fecal 
coliforms/100mL; 

1mg/L CL2 residual 
(min). 

A setback 
distance of 

300 ft to 
areas 

accessible to 
the public.  
May be 

reduced if 
high level of 

disinfection is 
provided. 

Windblown 

spray should 
not reach areas 

accessible to 
workers of the 

public. 
Additional 
treatment by 

users is usually 
provided to 

prevent scaling, 
corrosion, 

foaming. 
Source: WateReuse, 2012. 

 

 
 
 

WATER QUALITY: OPERATIONAL AND SYSTEM NEEDS 

While state and federal guidelines and regulations may be more focused on controlling 

microbial levels in recycled water to protect the public and the environment, 

operational requirements exist to protect the integrity of the systems involved in power 

generation (Argonne, 2007). The quality of water required in thermoelectric power 

generation depends on the system(s) the recycled water is intended for (e.g., cooling, 

boiler) and the materials in which the system is constructed. For example, water quality 

requirements for boiler make-up water are more stringent than that of cooling tower 

make-up and generally require extensive pretreatment similar for potable sources (EPA, 

2012). Hence, most recycled water in power generation is used in cooling towers.  
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There are three main areas of concern affecting operational needs: scaling, corrosion, 

and microbiological biofouling. While microbiological fouling and corrosion may 

increase with the use of recycled water, scaling will most likely be the greatest concern 

(DOE, 2009). Scaling and corrosion can be caused from the formation of biofilms in the 

presence of nutrients. The biofilms produce acids that can lead to corrosion and 

plugging of distribution systems, heat exchangers, and cooling tower distribution 

systems (Munson et al., 2009).  Nitrates, phosphate, and organic compounds can 

promote microbial growth and biofilm formation. Scaling is also an issue with respect to 

residual minerals. Managing hardness, soluble calcium and magnesium, silica, alumina, 

alkalinity (bicarbonate, carbonate, and hydroxyl contents), total dissolved solids (TDS), 

and sulfides is important to prevent operational setbacks (EPA, 2012). While still a 

concern, generally constituents with the potential to form scale can be control by 

chemical treatment or by 

adjusting water cycling at the 

facility. 

 The materials used in the 

construction of the system 

need to be considered to 

evaluate compatibility with the 

chemical constituents of the 

water. The materials of most 

concern are metal alloys and 

concrete. Metals should 

receive special attention as 

they are prone to corrosion 

which may lead to stress cracking and system failure (EPRI, 2008). For example, stainless 

steel under thermally induced or tensile stress in the presence of excessive chloride can 

lead to cracks and ultimately failure (EPRI, 2008).  

Chemical compatibility guidelines for a variety of materials are outlined in Table 10 

Since all parts of the system are susceptible to corrosion (e.g., hardware, circulating 

pipes, heat exchangers, condenser, etc.), especially when a new water source is 

introduced into the system, careful considerations to compatibility of materials and 

water quality is critical to avoid system failures. Table 23 summarizes the Electric Power 

Research Institute (EPRI) recommendations for water chemistry limits for cooling towers 

(DOE, 2009). Municipal recycled water generally has very low concentrations of 

microorganisms due to the high level of treatment, including disinfection. However, 

depending on the quality of recycled water and the water quality needs of the system 

using the water, there may be a need for on-site treatment before using.  

Blended recycled water and existing sources, which may reduce the impacts of 

troublesome constituents present in recycled water, should also be monitored and 

treated accordingly (EPRI, 2008). If the recycled water must further be treated after 

Table 10. Chemical compatibility guidelines for different 

construction materials. 

Component Material 
Chemical Constituent in 

Water 

Stainless Steel Chloride < 1,000 – 1,200 mg/L 

Copper Alloys 
Ammonia < 2 mg/L  
Sulfide < 3 – 5 mg/L

Carbon Steel Pipe, 

Rebar
TDS < 2,000 – 3,000 mg/L

Concrete Sulfate < 2,000 – 3,000 mg/L 

Source: EPRI, 2008.
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delivery, systems must be in place that can handle the treatment requirements. 

Generally, treatment to achieve a quality of water to eliminate or reduce constituents 

that affect cooling tower operations (e.g., scaling, corrosion, or fouling) are the most 

challenging. If appropriate systems are not in place, existing systems must be upgraded 

or new systems must be constructed.     

A summary of the constituents of concern and the potential impacts on cooling systems 

as described can be seen in Table 11. Treatment options and other considerations, such 

as material and water chemistry compatibilities and other limiting factors (such as silica) 

are also provided. The EPRI also provides recommendations (Table 23. EPRI 

Recommended cooling tower chemistry limits.Error! Reference source not found.) for 

cooling tower chemistry limits, highlighting the main constituents of concern for keeping 

operations running smoothly and to prevent corrosion and scaling.  

Table 11. Main effects of water chemistries on cooling water systems, the main constituents, and treatment 
options employed to mitigate system failures. 

Water Quality 

Impacts 
Function of 

Constituents of 

Concern 
Treatment Options Considerations 

Scale formation 

Chemical 
composition of 

make-up water 
(TDS), Circ water 

temp & pH, COC 

Calcium 
carbonate10, Barium 

& Calcium sulfate, 

Calcium phosphate, 
Magnesium silicate. 

Silica, 

Blowdown to control 

TDS, Chemical 
dispersal and/or 

crystal modifying 
treatments including 

phosphonates or 

polymers 

Special attention to 
CaCO3, silica, barium 

sulfate, and calcium 
sulfate as they may 

limit COCs 

Corrosion 
Electrolytic function 
(high conductivity), 

TDS 

Chloride and sulfate 
ions, ammonia, 

manganese oxide 

Chemical corrosion 
inhibiting treatments 

specific to materials 

used in system 

Susceptibility to 

corrosion: 

Copper > Stainless 
steel; 

NH3 – copper and 

copper alloys; 
Manganese oxide – 

stainless steel 

Microbiological 

Fouling 

Microbial growth, 

biofilm deposits 

Nitrogen, Phosphate, 

Organic compounds 

Chlorine, Bromine, 

Sodium hypochlorite, 
Chlorine dioxide, 

Hydrogen peroxide, 
Ozone 

Easily controlled using 

a variety of methods 

Source: DOE, 2009 

10 Calcium carbonate is the principal scale-forming component, formed by decomposition of 

calcium bicarbonate. 
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CHALLENGES AND RECOMMENDATIONS WITH USING RECYCLED WATER IN POWER GENERATION 

Recycled water use in power generation is not without challenges, ranging from public perception to technical issues. A summary of these challenges and possible 

recommendations for addressing the challenges is provided below in Table 12. (EPA, 2012; Anderson et al., 2019; NETL, 2011).   

Table 12. Institutional Challenges to and Possible Mitigating Approaches for Using Reclaimed Water. 

Degree of 

Challenge 
Challenges Possible Recommendations for Addressing Challenges 

Public Perception and Societal Challenges 

Medium Difficulty in gaining local approvals Draw support by making financial or other contributions to local environment or other causes 

Medium Interveners can try to stop the alternative use project Conduct outreach, including technical presentations 

Medium 
Community skepticism regarding the safety and quality of their 
water sources (e.g., concerned about potential leaks of effluent 
from pipelines, storage areas)  

• Foster good, clear communications from the very start of the process

• Establish and use a Citizens’ Advisory Board

• Be proactive with influential people in the community and listen to their concerns

Medium 
Increased pressure by interveners and regulatory agencies to use 
air cooling rather than reclaimed water in wet-cooling 
technologies  

• Develop more efficient air-cooling technologies

• Conduct a lifecycle analysis that compares environmental impacts and resources used for
air-cooling and wet-cooling technologies to support (or refute) claims regarding
environmental impact

Low 
Regulations are subject to interpretation and can be based on the 
political thinking of the time  

Consider timing of request with respect to policies and goals of current administration 

Regulatory Requirements or Permitting 

Low 
Delays in obtaining final approval for an innovative alternative 
water use  

Operate as ‘demonstration’ or ‘pilot’ project and renew on annual basis 

Med-High Permitting requirements that limit use of freshwater backup Consider seeking multiple backup sources 

Low 
Permitting agency may deny use of reclaimed water for power 
plant cooling (on the basis that there are better uses for the water) 

Develop creative alternatives that include combinations of innovative approaches such as 
transferring water rights, contributing to aquifer recharge, aquifer banking, etc. 

Medium 
Inability to obtain air quality permit because plant is located in a 
nonattainment area  

Check status of nonattainment and availability of credits 

Medium Unforeseen, nontechnical events can occur Be prepared for delays and schedule interruptions 

Low 
Existing and proposed environmental regulations can limit the use 
of alternative water sources  

Provide comments and other input to the regulatory process on regulations that could affect 
the use of alternative sources 
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Quality or Quantity of Recycled Water 

Med-High 
Quality of water from alternative sources may vary seasonally or 
over time; may not meet the water quality parameters needed by 
the power plant  

• Support development of improved, low-cost monitoring technologies for testing effluent 

• Be prepared to renegotiate contract or install additional treatment 

High 
TDS concentrations in blowdown exceed many discharge limits 
unless cycles of concentration are reduced  

Develop wet-cooling technologies that avoid concentration of TDS and other constituents in 
blowdown or technologies to lower concentrations prior to release 

High 
Quantity may be in excess or deficit to meet monthly needs 
(seasonal variations) 

Construction of retention ponds that can store excess supplies for future use or secure other 
sources (surface or groundwater) to augment when supplies are low 

High 

Over time, increased demands for recycled water from the 
municipality (or other purveyor) or reduced feedstock can put 
water supply of power plant at risk, resulting in higher prices for the 
power plant or reduced supplies  

Try to anticipate potential competitive uses and prices and include as many contingencies as 
possible in contract: 

• Make agreement subject to life of power plant, rather than fixed number of years 

• Ensure for adequate water supplies (e.g., if another WWTP is built upstream that diminishes 
the flow temporarily) 

• Contract for monthly amounts, not annual, to minimize impacts of variable flows 

Be willing to compromise for the long-term Support R&D for freshwater-reducing technologies 
such as desalination 

Technical and Operational Challenges 

Medium 
Liability for contamination due to leaks from pipelines, reservoirs, 
etc., owned/operated by the utility  

Consider transferring ownership and operating and maintenance responsibilities to the 
municipality 

Medium 
Need to hire, train, manage, and maintain workforce to manage 
onsite water treatment  

Consider hiring municipal drinking or wastewater operator I, II, or III to workforce 

Medium Scaling, biofouling, or corrosion  
• Consider onsite treatment to enhance water quality to meet system and operational needs 

• Considerations to construction materials (different materials react differently to constituents 

in water) 

Communications and Additional Challenges 

Medium 
Communications between departments within SRP and across 

stations 

• Include key members from all departments in development of integrated resources plans 

and relevant meetings 

• Hold monthly staff meetings across departments to discuss and share current projects 

Medium 
Coordination with multiple agencies and municipalities, some of 

which may not favor use of reclaimed water for power plants  

• Consider providing incentives to municipalities 

• Prepare for long, possibly contentious negotiations 

• Develop relationships with municipalities and cities and be an active part of future 

planning and development 

• Join relevant groups and associations 

Source: Modified from NETL, 2011 
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AN ASSESSMENT OF A FLEET OF SALT RIVER PROJECT GENERATING STATIONS 

SRP WATER FOOTPRINT AND DEMAND 

The following sections detail the water footprint and water demands required for 

energy production by the fleet of generating stations. Data collected directly from 

each facility ranged from one to three years and were used to calculate water usage 

for this section. Monthly cooling tower water data from EIA were averaged from three 

years (2017-2019) and were used to evaluate water needs when only one year of data 

was obtained from a generating station. Water used in cooling towers alone was also 

assessed for total groundwater withdrawals and potential reductions in groundwater if 

recycled water was used to augment existing supplies. Further, temporal and seasonal 

variations of water usage and water quality were assessed. These data will provide SRP 

an overview of the fleet’s total water demands and water footprint and can be used as 

a framework to identify priority areas and viable opportunities for potential reuse 

partnerships with WRFs.  

Where available, the research team evaluated each station individually and 

collectively for:  

1. Water source types and volumes

2. Monthly and annual volumes for water withdrawals, consumption, discharges

3. Monthly and annual volumes of recycled water currently used

4. Water intensity rates (gal/mwh)

The table below provides a summary for each SRP generating station including (where 

available) water sources used; average annual water usage; limits for cycles of 

concentration; average cost for on-site water treatments, disposal, and well fees where 

available. It also includes an estimated number of identified WRFs within a twenty-five-

mile radius and an approximate number WRFs identified in this assessment for potential 

for reuse partnerships. More detailed information for each section in Table 13 is 

provided in the following sections.
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Table 13. Summary for each generating station in the SRP fleet assessment. 

Generating Station Agua Fria Coronado Desert Basin Gila River Kyrene Mesquite Santan 

Active Management Area (AMA) PhxAMA - Pinal - PhxAMA PhxAMA PhxAMA 

Year(s) Construction Completed 
Units 1-3; 1957-61 
Units 4-6: 1974-75 

1979-1980 2001 2003 
Units 1&2: 1952-1954 

1970’s; 2002 
2003 

Units 1-3: 1974 
Units 5-6: 2006 

Water Source(s) GW GW SW + Rec GW GW* GW GW + SW 

# of wells 
1 onsite 
3 offsite 

8 onsite 
10 offsite 

0 7 2 5 
2 onsite 

3 offsite (backup) 

Average Annual 
Water Withdrawals (MG/year) 

Facility 393A 1,857B 
SW: 372 + Rec: 281 

Total: 653C 
1847D 639E 2,111F 

GW: 701 + SW: 1,694 
Total: 2,395G 

EIA+ 363 1,713 SW: 447 1,847 639 1,615 
GW: 379 + SW: 1,265 

Total: 1,644 

Average Annual Water 

Consumption (MG/year) 

Facility 268A 1,849B 653 1847 397 E 2,111 1,419G 

EIA+ 250 1,713 447 1,847 397 1,615 1,116 

Average Annual Water 
Discharges (MG/year) 

Facility 126A 0B 105C, CA 0 E 242E 0F 976G 

EIA+ 113 0 0 0 242 0 528 

Zero Liquid Discharge Facility (ZLD) No Yes Yes Yes No Yes No 

Limits for Cycles of Concentration 

(COCs) 
3 - 9 No set limit 3 15 3 

Average Annual Water Treatment Costs⧷ $276,451AA ND $580,051CB ~$2,469,908DA ND 

Cooling Water: 
$990,000FA 

Service Water: 
$24,125FA

ND 

Average Annual Water Disposal Costs⧷ $9591AB ND ND ND ND $382,511FB ND 

Average Annual Cost for Purchased 

Water⧷ 
ND ND 

Potable (CAP) water: 
$466,782CB 

Recycled water: $158,657CB 
ND ND ND ND 

Generating Station Agua Fria Coronado Desert Basin Gila River Kyrene Mesquite Santan 

Average Annual Cost for ADEQ Well 

Water Fees⧷ 
ND ND ND ND ND $31,780FC ND 
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Total Water Costs $286,042.00 ND $1,205,490 $1,430,000 

Approximate Number of WRFs 
within 10-mile radius 

8 1 1 0 5 0 4 

Approximate Number of WRFs 

within a 25-mile radius 
>15 1 4 0 (35-45 mi.) >10 4 >6

Approximate Number WRFs identified for 

potential for reuse partnerships 
4 0 1 2 3 2 2 

GW=Groundwater; SW=Surface Water; Rec=Recycled Water; ND=No Data; ID=Incomplete Data 

*Previously used recycled water in 2009; +EIA data 2017-2019; ⧷Approximate costs

AAgua Fria facility data, 2017-2020; AAAgua Fria facility data, 2020; ABAgua Fria facility data, 2019-2020  
BCoronado facility data, 2018-2020 
CDesert Basin facility data, 2019-2020; CADischarges to evaporation ponds; CBDesert Basin facility data, 2020 
DGila River facility data, 2019; DAGila River facility data, 2019-2020 
EKyrene facility data, 2017-2019 
FMesquite facility data, 2017-2019; FAMesquite facility data,2019; FBMesquite facility data, 2019 includes landfill lime and other environmental disposal costs; FCMesquite facility data, 2019-2020 GSantan facility 
data, 2018-2019 
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WATER SOURCES 

This study assessed three water sources used at seven of the fourteen SRP generating 

stations: groundwater, surface water, and recycled water. Groundwater is the most 

commonly used water source at the seven SRP stations, followed by surface water, and 

then recycled water. All stations, with the exception of Desert Basin, use groundwater as 

the main source. There are a total of 41 wells in use by the fleet of seven generating 

stations from which groundwater is withdrawn, including 25 on-site wells, 13 off-site wells, 

and 3 off-site backup wells. Surface water is used by Desert Basin and Santan, and 

recycled water is currently used only by Desert Basin. Previously, the Kyrene station 

utilized recycled water obtained from Kyrene WRF until the facility went offline in 2009. 

Average annual total water withdrawals, including groundwater and surface water, for 

the seven stations reach nearly 10,000 MG (~9,614MG) with groundwater withdrawals at 

7,548 MG, and surface water at 2,066 MG. The average annual volume of recycled 

water used at Desert Basin is 281 MG. Figure 9, Figure 10, and Table 14 show the total 

average annual volumes of water sources used by the fleet and which water sources 

and volumes are used by each station. 

Figure 9. Average annual volume and percentage of water sources used at seven SRP 

generating stations in the assessment. 

Groundwater 
7,548
76%

Surface Water 
2,066
21%

Recycled Water
281
3%

Average annual volume and percentage of water withdrawals and 
recycled water usage by water source type for seven SRP generating 

stations (MG/year)

Sources: SRP generating stations 2017-2020; EIA 2017-2019
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Figure 10. Average annual total cooling tower water withdrawals for each SRP generating 
station in the assessment. 

 

SRP WATER USAGE 

Monthly and annual water usage for seven SRP generating stations were assessed both 

separately and collectively as a fleet. There are two aspects of water usage in power 

generation, each distinct in definition: withdrawals and consumption. Water that is 

diverted or removed from a source is considered a ‘withdrawal’, while water that is 

removed from a source permanently and is no longer available for use is considered 

‘consumption’. Since recycled water is neither surface water nor groundwater, it will 

remain in a separate category, ‘recycled water usage’.  

The difference in volume between withdrawals and consumption is the ‘discharge’. 

Discharged water is ‘water that is returned to a natural water body or multi-use reservoir 

(not a cooling pond)’ (EIA, 2021). Cooling tower blowdown that is diverted to treatment 

or evaporation ponds is not considered discharge’ (EIA, 2021). However, water that is 

returned to a water body from evaporative or blowdown treatment ponds is 

considered discharge. It should be noted that the water body into which the water is 

discharged may be a different water body from which the water was withdrawn. If a 

station does not discharge to a natural body of water, it is considered to be a ‘Zero-

Liquid-Discharge’ (ZLD) facility. In a ZLD facility, wastewater is treated to remove high 

total dissolved solids (TDS) to create a dry form with a goal to eliminate the amount of 

liquid waste from leaving the facility. By doing so, facilities can keep the blowdown 

rates low and cycles of Concentration (COC) high. Four of the seven SRP generating 

stations in this assessment (Coronado, Desert Basin, Gila River, and Mesquite) are zero-
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liquid discharge facilities, therefore the volume of water that is withdrawn is also 

considered consumptive use, or a daily loss. 

WITHDRAWALS 

Water withdrawals (as defined by the EIA) are considered ‘any water that is removed or 

diverted from a water body (groundwater or surface water, including cooling ponds) 

for cooling, i.e. water that is used through the condenser (EVU, 2009; EIA, 2021). For 

cooling towers this is the makeup water. Often, a portion of this water is returned to the 

source and is available to be used again.  

Average annual total water withdrawals across all stations are estimated at nearly 

10,000 MGY (Figure 11) (values may include all water used on-site). Of the seven 

stations, Santan accounts for 25% (2,395 MG) of total annual water withdrawals, 

followed by Mesquite (22%, 2,111 MG), Coronado (19%, 1,857 MG), Gila River (19%, 

1,847 MG), Kyrene (7%, 639 MG), Agua Fria (4%, 393 MG), and Desert Basin (4%, 372 MG. 

Mesquite accounts for the highest annual withdrawals of groundwater at 28% (2,111 

MG), followed by Coronado (25%, 1,857 MG), Gila River (25%, 1,847), Kyrene (8%, 639), 

and Agua Fria (5%, 393) (Figure 13). Santan accounts for the highest annual withdrawals 

of surface water at 82% (1,694 MG) followed by Desert Basin (18%, 372 MG) (Figure 15). 

Monthly averages can be seen in Figure 17 through Figure 19, showing the average 

monthly volumes of withdrawals for the fleet of generating stations, highlighting the 

seasonal variability of energy and water demands for each of the of the seven 

generating stations in the assessment. Seasonal variations are as expected, with 

increased water withdrawals during the peak summer months between June and 

September. The following sections on withdrawals and consumption show two-to-three-

year rolling averages for the fleet of seven SRP generating stations combined. Individual 

assessments for water withdrawals, consumption, and discharges can be found in the 

Appendix E.  

COOLING TOWER WITHDRAWALS 

When looking at only the water withdrawals used for cooling towers, as reported to the 

EIA, average annual total water withdrawals across the seven stations are estimated at 

8,300 MGY (Figure 12), groundwater withdrawals are estimated at 6,600 MGY (Figure 

14) and surface water withdrawals are estimated at 1,711 MGY (Figure 16).
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Figure 11. Average annual volume and percentage of total water withdrawals for each SRP 
generating station in the assessment. 

 
 
Figure 12. Average annual volume and percentage of water withdrawals for cooling towers for 

each SRP generating station in the assessment. 
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1,847
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Mesquite
2,111
21%

Santan
2,395
24%

Average annual volume and percentage of total water withdrawals* for 
each SRP generating station (MG/year)

*Includes groundwater, surface water, and recycledwater usage

Sources: SRP generating stations 2017-2020; EIA 2017-2019

Total: 
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Source: EIA Cooling Tower Data from 2017-2019
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Figure 13. Average annual volume and percentage of groundwater withdrawals for each SRP 
generating station in the assessment. 

Figure 14. Average annual volume and percentage of groundwater withdrawals for cooling 

towers from each SRP generating station in the assessment. 
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Figure 15. Average annual volume and percentage of surface water withdrawals for each SRP 
generating station in the assessment. 

Figure 16. Average annual volume and percentage of surface water withdrawals for cooling 

towers for each SRP generating station in the assessment. 

Desert Basin
372
18%

Santan
1,694
82%

Average annual volumes and percentage of surface water 
withdrawals for each SRP generating station (MG/year)

Agua Fria Coronado Gila River

Kyrene MesquiteSources: SRP generating stations 2017-2020; EIA 2017-2019

Total: 
2,111 MGY

Desert Basin
447

26%

Santan
1,265

74%

Average annual surface water withdrawals used for cooling towers 
from seven SRP generating  stations (MGY) 

Agua Fria Coronado Gila River

Kyrene MesquiteSource: EIA Cooling Tower Data from 2017-2019

Total: 
1,711 
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Figure 17. Average monthly volume of total water withdrawals for each SRP generating station in 
the assessment.  

Figure 18. Average monthly volume of groundwater withdrawals for each SRP generating station 

in the assessment. 
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Figure 19. Average monthly volume of surface water withdrawals for each SRP 

generating station in the assessment. 
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WATER WITHDRAWALS WITHIN THE PHXAMA AND THE PAMA 

Because SRPs Sustainability Goal 2.3 calls out the need to manage groundwater 

specifically within the AMAs, this section highlights water withdrawals only within the 

PhxAMA and the PAMA. Four stations, Agua Fria, Kyrene, Mesquite, and Santan are 

within the boundaries of the PhxAMA while Desert Basin is within the PAMA.  

Three water sources are used in cooling towers within the two AMAs: groundwater 

(3,000 MGY), surface water (1,700 MGY), and recycled water (280 MGY) (Figure 20). 

Three of the five stations use groundwater as their main supply, Mesquite (1,600 MGY), 

Kyrene (640 MGY), and Agua Fria (360 MGY). Santan uses predominately surface water 

(1,300 MGY) followed by groundwater (700 MGY), while Desert Basin uses surface water 

(450 MGY) and recycled water (280 MGY) (Figure 21). Station specific data can be 

found in Appendix E. 

Figure 20. Current annual withdrawals of groundwater, surface water, and recycled water from 
five stations within the PhxAMA and the PAMA. 

Groundwater
2,995

60%

Surface water 
1,712

34%

Recycled water
281

6%

Current average annual water withdrawals used for cooling towers 
from stations within the AMAs (MGY) 

Total: 
5,000 

MGY

Source: EIA Cooling Tower Data from 2017-2019
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Figure 21. Current annual groundwater withdrawals used for cooling towers from the five stations 
within the PhxAMA and the PAMA. 

CONSUMPTION 

Water consumption is ‘the amount of water removed for use but is not returned to a 

water body and is therefore not available for use. It is what is consumed through 

evaporative losses in cooling towers or cooling ponds’ (EVU, 2009; EIA, 2021). 

Consumptive use is considered a daily loss as the water withdrawn is not returned to the 

environment. Average water consumption for all seven stations is approximately 8,271 

MG per year. Mesquite accounts for the largest annual volume of water consumed at 

26% (2,111 MG), followed by Coronado and Gila River (22%, 1,857 and 1,847 MG, 

respectively); Santan (17%, 1,419 MG); Kyrene and Desert Basin (5%, 397 and 372 MG, 

respectively); and Agua Fria (3%, 268 MG). Figure 22 and Figure 23 show total water 

consumed by a fleet of SRP generating stations and the average monthly volumes of 

water consumed by each station. Seasonal variations are as expected, with increased 

water consumption during the peak summer months between June and September.  

Agua Fria
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12%

Desert Basin
0

0%
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1,615
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Santan
379

13%

Current average annual groundwater withdrawals for cooling towers 
from stations within the AMAs (MGY) 

Desert Basin

Total: 
3,000

MGY

Source: EIA Cooling Tower Data from 2017-2019
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Figure 22. Average annual volume and percentage of water consumed by each SRP 

generating station. 

 
 

Figure 23. Average monthly volume of water consumed by each SRP generating station. 
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SUMMARY OF WATER USE 

The tables below summarize water usage and water intensity rates11 for the seven SRP 

stations. Table 14 shows water withdrawals (including recycled water) and consumption 

in MGY averaged over a two-to-three-year period using data the UA team received 

directly from the facilities. These data may include water used facility wide. Total annual 

water withdrawals for all seven stations are estimated at 10,000 MGY, with nearly 300 

MG being recycled water. 

 

Table 15 shows water withdrawals and consumption in MGY averaged over a three-

year period from 2017-2019. These data include only water used in cooling towers as 

reported to the EIA. Total annual water withdrawals used in cooling towers, for all seven 

stations are estimated at 8,300 MGY. Table 16 shows a three-year rolling average (2017-

2019) of water usage intensity rates (gal/MWh).  

 

 
 

Table 14. Average annual total volumes of source waters used and consumed for seven SRP generating stations 

using data received directly from the facility. 

Generating Station 

Water Usage (MG/year) 

Zero-Liquid 

Discharge Groundwater 

Withdrawals 

Surface 

Water 

Withdrawals  

Recycled 

Water Usage+ 

Consumption 

 

Agua Fria 393 - - 268 No 

Coronado 1,857 - - 1,857 Yes 

Desert BasinA - 372 281 653 Yes 

Gila RiverB 2,397 - - 2,397 Yes 

Kyrene 639 - * 397 No 

Mesquite 2,111 - - 2,111 Yes 

Santan 701 1,694 - 1,419 No 

Total Average Annual 
Water Usage (MG) 

7,548 2,066 
281 8,271  

9,614 

+Water withdrawn for power generation but categorized separately to distinguish from groundwater and other surface waters. 
* Have used recycled water in the past until 2009 when Kyrene WRF went offline.  
AData for Desert Basin from 2019-2020; BData for Gila River from 2019.  

 
 

 

 
11 Water intensity is the volume of water used, either withdrawn or consumed, per unit of 

total net produced energy. 
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Table 15.  Average annual volumes of source waters used and consumed by cooling towers for seven SRP 
generating stations using data obtained from the EIA. 

Generating Station 

Water Usage (MG/year) 

Groundwater 

Withdrawals 

Surface Water 

Withdrawals 
Consumption  

Agua Fria 363 - 268 

Coronado 1,713 - 1,857 

Desert Basin - 447 372 

Gila River 1,847 - 1,847 

Kyrene 639 - 397 

Mesquite 1,615 - 2,111 

Santan 379 1,264 1,419 

Total Average Annual Water Usage (MG) 7,548 1,711 8,271 
Source: EIA data from 2017-2019 

Table 16. Water withdrawal and consumption intensity rates for each of the seven SRP stations as reported 
to the EIA. 

SRP 

Generating 

Station 

Generator Primary 

Technology 

Cooling Type 

& System 

Water Withdrawal 

Intensity Rate 

(Gallons / MWh) 

Water Consumption 

Intensity Rate 

(Gallons / MWh) 

Min-Max Average Min-Max Average 

Agua Fria 
Natural Gas Steam 
Turbine 

RI, Closed 1,395-97,310 7,649 866-45,858 5,396 

Coronado 
Conventional Steam 
Coal 

RI, Closed 14-5,226 1,213 14-286,650 9,144 

Desert Basin 
Natural Gas Fired 
Combined Cycle 

RI, Closed 234-2,276 597 234-2,276 597 

Gila River 
Natural Gas Fired 
Combined Cycle 

RI, Closed 116-4,873 1,883 116-3,638 1,849 

Kyrene 
Natural Gas Fired 
Combined Cycle 

RI, Closed 1,304-21,971 3,045 723-6,184 1,656 

Mesquite 
Natural Gas Fired 
Combined Cycle 

RI, Closed 509-20,171 1,837 509-20,171 1,837 

Santan 
Natural Gas Fired 
Combined Cycle 

RI, Closed 258-51,525 2,902 133-44,706 2,270 

Source: EIA database for thermoelectric cooling water data. 
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WATER RECLAMATION FACILITIES 

An estimated 34.9 BGD (132 million m3/d) of municipal reclaimed water is produced 

each year in US, of which only an estimated 3.4 BDG (13 million m3/d), or 9.7 percent, is 

beneficially reused (Diemer, 2007). In Arizona an estimated 140,000 MG (430,000 AFY) of 

reclaimed water is produced on average each year within the five AMAs12. Of this, an 

estimated 25,000 MGY (75,000 AFY), or 70 MGD (205 AFD), of recycled water are used in 

power generation (the majority going to the PVNGS) (ADWR, 2022). Competition for this 

valuable renewable resource is growing as the value of recycled is realized across 

industries. Table 17 shows end locations and end uses for recycled water within the 

State. In the PhxAMA nearly 82% of reclaimed water produced is used for beneficial 

reuse (Middel, A. et al., 2013). Data on volumes of reclaimed water produced in the 

State, end-locations, and end-uses are not housed in one database and thus, the data 

used here were collated from disparate resources. Recently, the ADWR began 

development (still in progress) of a database for Annual Water Supply and Demand for 

the AMAs The AMA Management Plans (MPs).  

 

 

 
 

 
 

 

 
 
12 Sources: PhAMA 5th MP for year 2019; PrAMA 4th MP for year 2012; TAMA 4th MP for 
year 2013; ScAMA 4th MP for year 2016; and the PAMA 5th MP for year 2019 

 

Table 17. End-locations and possible end-uses for treated effluent and recycled water discharged 
from WRFs in this assessment. 

 End-Locations for Treated Effluent/Recycled Water 

 Aquifer 

(Recharge 

Flows) 

 
AZPDES Flows 

(To surface waters) 
 Planned Reuse 

      

End-uses 

for Treated 

Effluent/ 

Recycled 

Water 

 

 
Recharge 

Projects 
 

Recharge 
Credits 
(exchanges*) 

 Canals/Rivers+  Landscape/Golf Course 

Irrigation 
  

Non-food crop 
irrigation 

 Non-food Crop Irrigation 

 
Agricultural Livestock 

 
 Agricultural 

Livestock 
 Plant/Process Water 

 

Lakes 
  Lakes  Other 
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ASSESSMENT OF SUPPLY AND DEMAND 

The daily flow and water quality data for each of the twelve WRFs were obtained either 

directly form the WRFs, from the APP, or from the AZPDES. In most cases the reports were 

individual PDF documents that needed to be converted to an Excel spreadsheet. In 

other cases, monthly data were provided as individual spreadsheets. One facility 

provided us with two years of SMRF reports (daily flows and water quality data) in 

handwritten form. A summary of the years, source of data, the types of data collected, 

whether daily data was obtained or only monthly, the type and format of the reports for 

each of the facilities are outlined in Table 18. Daily flows were averaged for the 

available months and years for each facility to calculate the range and daily average 

flow in million gallons per day (MGD). Figures showing individual WRF produced and 

treated effluent, end-uses, and allocations can be found in the Appendix F. Where 

provided, discharged treated effluent was categorized into reuse, recharge, or AZPDES 

flows. Recharge and AZPDES flows were considered as ‘potentially available’. Each 

generating station’s water withdrawals in MGD was then compared to the volume of 

‘potentially available’ treated effluent from its paired WRFs to evaluate supply and 

demand. To evaluate the potential for reuse opportunities between SRP and WRFs in 

this study, we used the evaluation matrix as described in Table 19 and Table 20. The 

research team used location (within 25-miles) and volumes of supply and demand to 

prioritize further evaluations and discussions on the potential for partnerships between 

municipalities and SRP. Daily discharges of treated effluent were used to find minimum 

and maximum ranges (in MGD) for the majority of the WRFs. Average monthly water 

demand from each generating station can be seen side-by-side to the potentially 

available reclaimed water from the paired WRFs in Figure 24 through Figure 29. 
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Table 18. Summary of the facilities in the assessment, the types of data used and the sources, the years included in the assessment, the report 

types used, and in what format they were obtained. 

Facility Years 
Source for 

data 

Daily flows and 

water quality 

data? 

Report Type 
Format and number 

of documents 

23rd Ave WWTP 2019-2020 Facility Daily 
Daily, Monthly, Quarterly, SMRF 
and DMR reports  

36 PDF documents 

Arrowhead 
Ranch WRF 

2019-2020 Facility Daily 
Monthly facility data; Daily 
SMRF  

11 PDF documents 

Casa Grande 2019-2020 Facility Daily SMRF; DMR 36 PDF documents 

Central Buckeye 

WWTP 
2019-2020 

Records 

request 
Daily 

Daily, Monthly, Quarterly SMRF 

and DMR 
36 PDF documents 

Chandler Airport 
WRF 

2019, 2020 Q1-Q4, 
2021 Q1 

Facility Monthly Facility monthly report 1 Spreadsheet 

Chandler Ocotillo 
WRF 

2019, 2020 Q1-Q4, 
2021 Q1 

Facility Monthly Facility monthly report 1 Spreadsheet 

Kyrene WRF 2009 Facility Daily Facility monthly reports 12 spreadsheets 

Luke 303 WRF 2020-April 2021 Facility Daily Facility monthly reports 25 spreadsheets 

Rainbow Valley 

WRF 
2019-2020 2019-2020 Daily SMRF 12 spreadsheets 

St. John’s 
2019-2020, Jan-Mar 
2021 

Facility, 

Records 
request 

Daily SMRF 
30+ Handwritten & 
Scanned 

Sundance WRF 2019-2020 Facility Daily SMRF 36 PDF documents 

West Area WRF 2019-2020 Facility Daily, Monthly Facility; SMRF 
9 spreadsheets and 

10 PDF documents 
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Table 19. Evaluation matrix used to prioritize SRP generating stations with the greatest potential for reuse partnerships with paired WRFs. 

SRP GS 

Source 

Water 

Type 

Average 

Groundwater 

Withdrawals 

Distance 
Potentially Available 

(MGD) WRF Facility 

Class of 

Reclaimed 

Water 

Supply 

Exceeds 

Demand 

Distance 

less than 

25 miles 
MGD MGY (mi) Range Average 

Agua Fria GW 0.99 
0.06 - 2.68 

363 

6 3.07 – 8.96  6.18  West Area A+ Yes Yes 

11 9.09 - 35.25  26.93 23rd Ave B+ Yes Yes 

12 0.04 - 0.30 - Luke 303 A+ No Yes 

7 - 0.31 Arrowhead Ranch A+ No Yes 

Kyrene GW 
1.75 

0.55 - 2.64 639 

0.6 3.33 - 3.72  3.58  Kyrene A+ Yes Yes 

7 9.11 - 16.18  12.08 Ocotillo A+ Yes Yes 

11 9.09 - 35.25  26.93 23rd Ave B+ Yes Yes 

Mesquite GW 
4.42 

1.44 - 6.54  
1,615 

4 - Palo Verde NGS Tertiary Yes Yes 

21 0.62 - 1.41 1.02 Sundance A+ No Yes 

16.1  0.58 - 1.75  1.07  Central Buckeye  A+  No  No  

Santan GW 
1.04 

0.22 - 2.07  
379 

10 9.11 - 16.18  12.08 Ocotillo WRF A+ Yes Yes 

12 3.33 - 3.72  3.58  Kyrene A+ Yes Yes 

Desert Basin SW 
1.22 

0.12 - 0.12 
372 1 0.58-6.46  3.08  Casa Grande A+ Yes Yes 

Gila River GW 
5.06 

2.34 - 8.34  
1,847 

35 0.58 - 1.75  1.07  Central Buckeye A+ No No 

45 0.62 - 1.41  1.02  Sundance A+ No No 

Unlikely Potential Lowest Potential Good Potential Stations within AMA Greatest Potential 
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Table 20. Generating station and WRF pair with less potential for reuse based on volume of water and location. 

SRP GS 

Source 

Water 

Type 

Average 

Groundwater 

Withdrawals 
Distance 

(mi) 

Potentially 

Available 

(MGD) 

WRF Facility 

Class of 

Reclaimed 

Water 

Supply 

Exceeds 

Demand 

Distance less 

than 25 miles 

MGD MGY 

Agua Fria GW 
0.99 

0.06 - 2.68 
363 28 0.16 Festival Ranch A+ No No 

Gila River GW 
5.06 

2.34 - 8.34 
1,847 47 0.16 Festival Ranch A+ No No 

Mesquite GW 
4.42 

1.44 - 6.54 
1,615  30 0.26 - 0.66 Rainbow Valley A+ No No 

Mesquite GW 
4.42 

1.44 - 6.54 
1,615  25 0.16 Festival Ranch A+ No No 

Kyrene GW 
1.75 

0.55 - 2.64 
639 9 0 Airport A+ No Yes 

Santan GW + SW 
1.04 

0.22 - 2.07 
379 7 0 Airport WRF A+ No Yes 

Coronado GW 
4.69 

2.21 - 7.71 
1,713 6 0 St. John’s C No Yes 
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Figure 24. Agua Fria GS average monthly volume of groundwater withdrawals and potentially available effluent 

from 23rd Ave WWTP, Arrowhead WRF, and West Area WRF allocated for recharge projects or discharged to 
surface water. 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

0

10

20

30

40

0

100

200

300

400

500

600

700

800

900

1000

V
o

lu
m

e
 o

f W
a

te
r (M

G
)

V
o

lu
m

e
 o

f 
W

a
te

r 
(M

G
)

Range bars show monthly min/max values

Sources: AFGS 2017-2020;
WAWRF & AHWRF 2019-2020;

23rd Ave WRF SMRF 2019-2020

Agua Fria GS average total monthly groundwater withdrawals compared to potentially available 

effluent produced from three WRF

Agua Fria GS Groundwater WIthdrawals Arrowhead WRF Recharge (7 mi)

West Area WRF +NAUSP Recharge (6 mi) 23rd Ave WRF AZPDES (11mi)

All four paired WRFs are within a 15-mile 
radius of Agua Fria. All are graphed in 

Figure 24 except for Luke 303 (not 

shown). Both 23
rd

 Ave and West Area 
meet the withdrawal needs for Agua Fria 

(an average of 1.08 MGD) Quality of 
water should be evaluated further for 

the most cost-effective approach. Luke 
303 ranked higher than Arrowhead 
because management expressed 

interest in reuse partnerships. 

West Area (6 miles): 

• Closest in proximity (less cost for 

conveyance) 

• Higher level of water quality (A+) 

• Supply exceeds demand 

23
rd

 Ave (11 miles): 

• Supply exceeds demand 

• Potentially lower quality of water 

(B+) but more monitoring is 

needed 

Luke 303 (12 miles): 

• Expressed great interest in finding 

a way to beneficially reuse their 

treated effluent 

• Higher level of water quality (A+) 

• Demand exceeds supply 

o Would augment current 

supplies  

Arrowhead Ranch (7 miles): 

• Higher level of water quality (A+) 

• Demand exceeds supply 

o Would augment current 

supplies  
 

Agua Fria Generating 
Station 

0.99 (0.06 – 2.68) MGD 

 
23

rd
 Ave WRF: 9.09 – 35.25 

West Area WRF: 3.07 – 8.96 

Luke 303 WRF: 0.04 - 0.30 
Arrowhead WRF: 0.31 
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Figure 25. Coronado GS average monthly volume of groundwater withdrawals and total produced effluent 
from St. John’s WRF. 
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Coronado GS average total monthly groundwater withdrawals compared to total 
produced effluent from St. John’s WRF*

Coronado GS Groundwater Withdrawals St. John's WRF, Reuse (6mi)

One WRF was identified within 45 miles of 

Coronado generating station. The City of 

St. John’s is located within 10 miles of 

Coronado and discharges less than 0.10 

MGD of reclaimed water, although it is 

permitted for 0.478 MGD. St. John’s does 

hold a reuse permit, and the SRMF reports 

indicate that 100% of the reclaimed 

water is used to irrigate 582 acres of 

alfalfa and a variety of winter grasses 

used for non-dairy livestock grazing at 

the Double R Cattle Company.  

Coronado Generating 
Station 

4.69 (2.21 – 7.71) MGD  
City of St. John’s WRF 
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Figure 26. Desert Basin GS average monthly volume of surface water withdrawals and potentially available 
effluent from Casa Grande WRF discharged to surface water. 
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Desert Basin GS average total monthly surface water withdrawals compared to 
potentially available effluent produced from Casa Grande WRF

Desert Basin GS Surface Water Withdrawals

Casa Grande WRF AZPDES Flows (0.05 mi)

Desert Basin Generating 
Station-surface water 

1.22 (0.12 – 2.41) MGD 

Casa Grande WRF: 0.58-6.46 MGD 

Desert Basin currently receives reclaimed 

water from Casa Grande WRF, ranging 

from 3.32 MGD to 54 MGD (average of 23 

MGD). Their permitted discharges do not 

equal the design flow because of 

concerns raised by communities 

downstream of the discharge point.  

A challenge to Casa Grande with reuse 

opportunities is the location of supply and 

demand. They are currently trying to 

attract industrial and manufacturing 

developments to utilize their reclaimed 

water. 

Desert Basin may intentionally choose not 

to use 100% recycled water due to 

scaling issues with the current 

percentage of recycled water. On-site 

treatment may be one option to prevent 

maintenance issues. 

• Casa Grande is looking for more

reuse opportunities

• Already established relationships,

infrastructure, and operational

needs

• Further assess acquiring additional

reclaimed water from Casa

Grande and use 100% reclaimed

water for cooling tower make-up

water

• Evaluate whether additional

reclaimed water will require more,

or less, treatment (and cost for

chemicals),

• Price comparison between

reclaimed water and other

sources
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Figure 27. Kyrene GS average monthly volume of groundwater withdrawals compared to influent volumes from 
Kyrene WRF and potentially available effluent from 23rd Ave WWTP and Ocotillo WRF allocated for recharge or 

discharged to surface water. 
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Kyrene GS average total monthly withdrawals compared to potentially available effluent 
produced from three WRF

Kyrene GS Groundwater Withdrawals Kyrene WRF Influent Volume* (0.6 mi)

Ocotillo WRF, AZPDES (7 mi) Ocotillo WRF, Recharge

23rd Ave WRF, AZPDES (11mi)

Kyrene Generating 
Station 

1.75 (0.55 – 2.64) MGD 

Kyrene WRF: 3.33 – 3.72 MGD 

Ocotillo WRF: 9.11-16.18 MGD 

23
rd

 Ave: 9.09 – 35.25 MGD

All three WRFs paired with Kyrene 

generating station are within a 15-mile 

radius, supply exceeds demand, and 

have high quality water (A+ & B+).  

The closest facility, Kyrene WRF (0.6 

miles), previously supplied Kyrene 

generating station with reclaimed water. 

They have been offline since 2009 and 

will be reopening soon.  

Kyrene WRF (0.6 miles): 

• Established relationships,

infrastructure, and operational

needs in place

• Very close proximity

• The supply and demand are close

in volume, which would allow

another station with a higher

demand to have an opportunity

• Class A+

Ocotillo WRF (7 miles): 

• Close proximity

• Supply is sufficient to meet the

demand

• Class A+

23
rd

 Ave (11 miles):

• Supply is sufficient to meet the

demand

• Class B+
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Figure 28. Mesquite GS average monthly volume of groundwater withdrawals compared to effluent from 
Sundance WRF discharged to surface water. 
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Sources: MGS 2017-2019; SDWRF SMRF 2019-2020

Mesquite GS Average Monthly Withdrawal  vs Potentially Available Effluent

Mesquite GS Groundwater Withdrawals

Sundance AZPDES Flows

Mesquite Generating 
Station 

4.42 (1.44 – 6.54) MGD 

PVNGS: 4 miles 
Sundance WRF: 0.62 – 1.41 MGD 

The closest WRF identified to Mesquite is 

Sundance WRF. It is within a 21-miles 

radius and produces Class A+ reclaimed 

water. Supplies do not meet the demand, 

and the cost will most likely outweigh the 

benefits.   

A potential opportunity may exist with the 

Palo Verde Nuclear Generating Station: 

• Within 4 miles radius

• Receives 55 – 70 MGY of recycled

water

• Trying to reduce usage of recycled

water by 20% (2020)

• Has onsite tertiary treatment system

• SRP is 18% owner

• Cost of conveyance system would

be significantly less for a 4-mile

build than for over 20 miles.
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Figure 29. Santan GS average monthly volume of groundwater withdrawals compared to influent from Kyrene 
WRF and effluent from Ocotillo WRF allocated for recharge or discharged to surface water. 
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Santan GS average total monthly groundwater withdrawals compared to 
potentially available effluent produced from two WRF

Santan GS Groundwater Withdrawals Ocotillo WRF, Ocotillo Lakes (10 mi)

Ocotillo WRF, Recharge (10 mi) Kyrene WRF, Influent (12 mi)

SRP has begun to offset groundwater use 

at Santan using Long-Term Storage 

Credits (LTSC). Augmenting with recycled 

water from Ocotillo would further reduce 

reliance on groundwater. Ocotillo WRF is 

within 10 miles of Santan and produces 

Class A+ recycled water in excess of 

Santan’s demand.  

Ocotillo: 

• Closest in proximity (10 miles) 

• Supply exceeds demand 

Santan Generating 
Station 

6.56 MGD 
 

Ocotillo WRF: 9.11-16.18 MGD 
Kyrene WRF: 3.33 – 3.72 MGD 
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GROUNDWATER SAVINGS 

Current groundwater withdrawals used for cooling towers within the PhxAMA and the 

PAMA are approximately 3,000 MGY  

Figure 30). To meet SRPs goals of reducing groundwater by 35%, groundwater 

withdrawals within the AMAs would need to be reduced by 1,050 MGY. Figure 31 

through Figure 33 show the potential volume of groundwater conserved when 

reductions are at 20%, 30%, and 35%. Potential savings for total groundwater savings for 

each generating station within the AMAs are summarized in Table 21 and Table 22.  

Table 21. Potential reductions of groundwater within the AMAs. 

Potential volume of GW conserved within the AMAs 
(MGY)

20% 30% 35% 

600 899 1,049 

Figure 30. Current annual groundwater withdrawals used for cooling towers within the PhxAMA 

and the PAMA. 

Agua Fria
363

12%

Desert Basin
0.00

0%

Kyrene
639

21%

Mesquite
1,615

54%

Santan
379

13%

Current annual groundwater withdrawals for cooling towers from 
generating  stations within AMAs  (MGY) 

Source: EIA Cooling Tower Data from 2017-2019

Total: 3,000
MGY
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Figure 31. Potential annual groundwater savings used for cooling towers within the PhxAMA and 
the PAMA at 20% reduction. 

Figure 32. Potential annual groundwater savings within the PhxAMA and the PAMA at 30% 

reduction. 

Agua Fria
290

12%

Kyrene
511

21%

Mesquite
1,292

54%

Santan
303

13%

Potential  annual groundwater withdrawals for cooling towers from 
seven SRP generating  stations (MGY) 

Desert Basin
Source: EIA Cooling Tower Data from 2017-2019

20% Reduction

Total:  2,400 
MGY

Conserve:
600 MGY

Agua Fria
254

12%

Kyrene
447

21%

Mesquite
1,130

54%

Santan
265

13%

Potential  annual groundwater withdrawals for cooling towers from 
seven SRP generating  stations (MGY) 

Desert BasinSource: EIA Cooling Tower Data from 2017-2019

30% Reduction

Total:  2,100
MGY

Conserve:
900 MGY
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Figure 33. Potential annual groundwater savings within the PhxAMA and the PAMA at 35% 
reduction. 

 
 

 
Table 22. Summary of generating stations average groundwater withdrawals and potential volume 

of groundwater saved if reduced by 20, 30, and 35%. 

AMA SRP GS 

Facilities 

where 

potential 

supply meets 

demand 

GW 

Withdrawals 

MGY 

% 

Reduction 

Reduced GW 

Withdrawals 

by (MGY) 

PhxAMA Agua Fria 
West Area 
23rd Ave 

370 

20% 73 
30% 109 

35% 127 

PhxAMA Kyrene 
Kyrene WRF 
Ocotillo 

650 
20% 128 
30% 192 
35% 224 

PhxAMA Santan Ocotillo 380 
20% 76 
30% 114 
35% 133 

PhxAMA Mesquite 0 1615 
20% 323 
30% 484 
35% 565 

PAMA Desert Basin Casa Grande 0 0% 0 
NA Gila River 0 1850 0% 0 
NA Coronado 0 1700 0% 0 

      
Current groundwater withdrawals within the 

AMAs 
~3,000 

20%  600 

  30% 899 

  35% 1,049 

Agua Fria
236

12%

Kyrene
415

21%

Mesquite
1,050

54%

Santan
246

13%

Potential annual groundwater withdrawals for cooling towers from 
seven SRP generating  stations (MGY) 

Desert BasinSource: EIA Cooling Tower Data from 2017-2019

35% Reduction

Total:  1,950 MGY

Conserve:

1,050 MGY
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WATER QUALITY  

 

SOURCES & PRODUCED EFFLUENT VS OPERATIONAL NEEDS OF SRP 

As regulations become more stringent towards increasing cooling efficiencies in power 

generation and cycles of concentration; decreasing groundwater withdrawals; and 

reducing contaminants discharged to groundwater, surface waters, and into the air, 

the quality of the source water in power generation will become even more important 

in order to meet these requirements and maintain operations without system failures. 

Water with higher concentrations of organics and inorganics can lead to scaling and 

corrosion. Building materials react differently to constituents in the water, and because 

recycled water may vary temporally, or have higher concentrations of some of these 

constituents, it is essential that the quality of water is compatible with the system needs 

as well as the materials the system is constructed from.  

For the water quality assessment of this study the research team collected, where 

available, water quality data from the generating stations including 1. chemical control 

limits for systems within each station (namely cooling tower) and 2. water quality 

monitoring results from the stations’ raw source water (well and surface/canal water) 

and makeup water. For the WRFs, daily, monthly, quarterly, and semiannual water 

quality data (monitored and reported as part of DMRs and SRMFs) were collated for all 

twelve facilities over two or two-and-half years. These data include a wide range of 

monitored analytes. While these reports are compulsory for APP and AZPDES permits, 

analytes measured are not necessarily standardized across all WRF facilities. Some 

facilities measured a wide array of parameters including alkalinity, pH, ammonia, and 

more, while others only measured a few such as turbidity and nitrogen. 

The objective was to assess similarities and differences between the current sources and 

the recycled water to evaluate suitability of recycled water for the intended system. In 

some cases, more treatment may be required to elevate the quality to a sufficient level, 

while other times lower levels of treatment are sufficient. Understanding the constituents 

in the water matrix can inform managers as to what treatment method and to what 

level is required to ensure compatibility between the water, the system, and the 

materials within the system. The approach was to compare four sets of parameters:  

1. The water quality needs (chemical limits) of the systems within each station (e.g., 

cooling tower requirements, boiler feed requirements) 

2. The water quality of the current source water (either groundwater, surface water, 

or both) 

3. The water quality of WRFs  

4. The EPRI recommended water chemistry limits for cooling water (Table 23. EPRI 

Recommended cooling tower chemistry limits. 
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Table 23. EPRI Recommended cooling tower chemistry limits. 

EPRI Cooling tower chemistry limits 

Constituent Units 

Cooling 

Water 

Chemistry 

Limit 

Ca mg/L CaCO3 Note 6 

Ca x SO4 (mg/L)2  
< 500,000 

5

Mg x SiO2 
mg/L CaCO3 x 

mg/L SiO2  

< 35,0005 

Alkalinity (HCO3 + 

CO3)  
mg/L CaCO3 

Note 6 

SO4 mg/L Note 6 

SiO2 mg/L < 1505 

PO4 mg/L Note 6 

Fe (total) mg/L < 0.55 

Mn mg/L < 0.5 

Cu mg/L < 0.1 

Al mg/L < 1 

S mg/L 5 

NH3 mg/L < 212 

pH Note 6 

TDS mg/L NP 

TSS mg/L 
< 1007 

< 3008 

Langelier index -- < 0 

Ryznar index  -- > 6

Puckorius index -- > 6

1. M Alkalinity = HCO 3 + CO3, expressed
as mg/L CaCO3.
2. Without scale inhibitor.

3. With scale inhibitor.
4. No recommendation given because of

insufficient data.
5. Conservative value - reference is made

to EPRI's SEQUIL RS for predicting case-
specific limits.
SEQUIL RS takes into account parameters

such as ionic associations, ionic strength
(measure of

background salt and ionic charge), pH
and temperature to predict the solubility

of certain salts.
6. No value given - reference is made to
EPRI's SEQUIL RS for predicting case-

specific limits.
7. <100 mg/L TSS with film fill.

8. <300 mg/L TSS with open fill.
9. Water quality parameters were
prepared by Betz for refinery cooling

towers accepting in-plant wastewater as
a means of conserving water. Refineries

typically experience more severe
operating conditions than power plants,

e.g. higher temperatures, organic
contamination, heavy metals, etc.
10. No inference was made by the

authors to the product of the Ca and SO
4 maximum operating values to be used

to set a Ca x SO 4 limits (reference Kunz
and EPRI values).

NP = No Parameter set

https://www.lenntech.com/calculators/tds/tds-ec_engels.htm
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When comparing the water quality data from the generating station’s source waters to 

the chemical limits for that station there were some parameters that were included in 

the SRP Chemical Limits that were not routinely recorded in the data sheets (Table 24) 

across stations, including phosphate, sodium, biological growth, and biological oxygen 

demand (BOD). The assumption here is that the quality of the source water differs from 

station to station and not all parameters may be as important to each station or, that 

once a water quality parameter exhibits consistency from reliable sources across time, 

there is less need to measure.  

Some of the ‘most common’ and ‘somewhat common’ parameters measured across 

WRFs are listed in Table 25. Another approach was to assess if the recycled water had a 

quality similar to that of the EPRI recommended Chemical Limits. The research team 

pulled out water quality data from the DMR and SMRF reports and compared the 

parameters. Again, very few parameters tested by the WRFs were on the Chemistry 

Control Limits. A detailed example comparing Santan generating station chemical 

control limits to two currently used water sources (well and canal water) and two WRFs 

common water quality data can be found in Appendix G. A summary of water quality 

parameters listed in the EPRI Chemical Control Limits compared to parameters tested 

by generating stations and WRFs is provided in Error! Reference source not found.. Only 

two parameters were commonly measured between the generating stations and the 

WRFs as well as being listed on the EPRI recommended Chemical Limits List for cooling 

towers. These were conductivity (EC) and pH (Error! Reference source not found.).  
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Table 24. Water quality parameters included in SRP Chemical Limits, but 
generally not found in WRFs water quality data. 

Included in SRP Chemical Limits 

Basin ORP Free Chlorine Biological Growth 

Resistivity Dissolved Oxygen Sodium (mixed) 

BOD Phosphate 

Table 25. Water quality parameters measured across WRFs based on 

commonality. 

Most Common 
Somewhat 

Common 

Chemical Oxygen 
Demand 

Nitrate Cl2 

E. coli/Fecal Coliforms Ammonia BOD 

pH TKN* Dissolved Oxygen 

Turbidity Total N TSS/TDS 

*Total Kjeldahl Nitrogen

Table 26. Other somewhat commonly tested analytes in WRFs and power generation waters. 

Somewhat commonly 

 tested in WRPs 

Somewhat commonly tested in generating station 

source water and makeup water* 

Acid extractable metals Anions Others 

Antimony Flouride Aluminum Chloride Total Alkalinity 
Arsenic Lead Barium Nitrite Conductivity 

Barium Mercury Boron Nitrate TDS 
Beryllium Nickel Cadmium Sulfate Temperature 
Cadmium Selenium Calcium Chloride 

Chromium Thallium Total Hardness Sulfate 
Silica Bromide 

*More commonly tested for the generating stations than tested at the WRFs.
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Based on the available data, using five parameters to assess water quality: ammonia, 

pH, TSS, ammonia, and Cl2, the research team could not fully evaluate the water 

quality. Without further water quality data, there is not enough information to assess if 

the water quality produced at any of the WRFs will be suitable for its paired generating 

station. The water quality data is collated in spreadsheet formats, along with all SMRF 

and DRM PDF reports, and is available for SRP (along with the generating station data). 

More testing is needed in order to make recommendations on the suitability of the 

reclaimed water and the systems for which they are intended. If it is in the interest of SRP 

to seek reuse partnerships with utilities, it is recommended that further testing of the 

municipal reclaimed water be tested for the chemical limits that are most relevant to 

the system for which the reclaimed water is intended.
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TO SUMMARIZE POTENTIAL REUSE OPPORTUNITIES 

In general, recommendations for reuse partnerships include developing relationships with municipal wastewater facilities 

and actively participating in city planning meetings and organizations for water users to keep a pulse on future directions 

and facilitating internal communications. The value of recycled water is increasingly being realized as groundwater 

conservation efforts, water resiliency goals, and stricter regulations drive competition and cost. The following 

recommendations are facility specific. A summary of the WRFs from this study are presented in Table 27, followed by a 

summary of findings on potential reuse opportunities for each SRP generating station. 

 

Table 27. Summary of WRFs in the assessment including potentially available reclaimed water, current end-locations and uses for reclaimed water, 

expansion plans, and reported challenges with current reuse practices or with establishing new reuse partnerships. 

Facility Name 
Service  

Population 

Discharge 

Flows 

Potentially 

Available  

Reclaimed Water * 

Daily Avg (MGD) 

End Uses & Designated uses for  

Receiving Waters 
Expansion Plans? 

Challenges with  

reuse opportunities or 

current reuse practices 

23rd Ave 
WWTP13 

ND ND 
9.09 - 35.25 

(26.93) 

On-site reuse; RID (≤ 60,000 AF) 
for beneficial reuse, non-food 

crop irrigation 

No expansion plans; 
continuous rehab 

and upgrades 

On occasion RID cannot 

accept all effluent and 
excess goes into sewer 

system to 91st Ave WWTP 

Airport WRF 261,000A C 0 

300+ recycled customers; 

Recharge; Exchange credits 

with GRIC 

No expansion plans ND 

Arrowhead WRF ND C 0.31 

Landscape watering/golf 

course irrigation;  
Lakes; Process water at City 

treatment plants;  

Other; Recharge Projects 

ND ND 

 
 
13 23rd Ave WWTP has been master planned to accommodate up to 120 MGD (2021, City of Phoenix Water Resources Plan) 
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Casa Grande 
WRF 

60,000 

+ 
20,000 in 

winter 

C 
0.58-6.46 

(3.08) 

Direct reuse for plant water; golf 

course irrigation; Recharge 
creditsF 

2nd groundwater 
recharge facility in 

2022; 

Identifying 
additional recharge 

opportunities; WRF 

facility expansion 

Location of supply vs 
location of demand.  

Currently trying to attract 

industrial and 
manufacturing 

developments to utilize 

recycled supplies 

Cave Creek 

WRP14 
ND 2.0 ND 

Currently connected to 13 end-

users for turf and landscape 

irrigation 

ND ND 

Central 

Buckeye WWTP 
40,000 

C (Outfall 

002) 

0.58 - 1.75 

(1.07) 

AgI; AgL; golf course irrigation; 
Fire department training; In-

house reuse 

ND ND 

Coolidge WWTP ND ND ND 
Irrigation on 5 farms; recently 

applied for LTSC 
Maybe? ND 

Corgett Wash 

WRF 
7,500 I ND Lakes; Irrigation ND ND 

El Mirage WRF 34,000 C ND 
No reuse or irrigation methods 

allowed 
ND ND 

Festival Ranch 
WRF 

5,000 C 58 Golf course irrigation; ND ND 

Goodyear 157th 
WRF 

37,000 C ND 

AgI; AgL; Treated effluent is 

delivered to Palo Verde 
Nuclear Generating Station 

Earmarked for future 

DPR, also looking for 

other ways to 
achieve 100% 

beneficial reuse 

ND 

Kyrene WRF* ND ND 
3.33 - 3.72 

(3.58) 
Reuse to Kyrene GS; Golf course 

irrigation 
ND ND 

14 Cave Creek WRP temporarily closed in 2009/2010. The City of Phoenix is reopening the Cave Creek Water Reclamation Plant, 
currently operational for 8.0 MGD, master planned for 32.0 MGD by 2025 but will be back on-line in 2024/2025 (2021 City of Phoenix 

Water Resources Plan). 
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Luke 303 WRF 

428 
residential;  

3 

commercial 

C 0.04 - 0.30 ND 
Under current 1.75 

MGD expansionG 
ND 

Ocotillo WRF 261,000A C 
9.11 - 16.18 

(12.08) 

Recharge; Intel for cooling; 
Lakes; GRIC for  

exchange credits 

No expansion plans ND 

Rainbow Valley 

WRF 
3,500 I 

0.26 - 0.66 

(0.40) 

Irrigation reuse on Estrella 

Mountain Ranch Golf Course 

and Canta Mia Lakes 

ND ND 

St. John's WWTP ND ND 0 
Irrigation of non-food crops; 

non-dairy livestock grazing 
ND ND 

Sundance 

WWTP 
30,000 C 

0.62 - 1.41 

(1.02) 

AgI; AgL; Treated effluent for 

irrigation at Sundance Golf 
Course 

ND ND 

Verrado WRF ND ND ND Recharge; Beneficial reuse;  ND 

West Area WRF 265,000AA ND 
3.07 – 8.96 

(6.18) 
Lakes; Irrigation; Recharge 

Expansion to 15 

MGD 
ND 

*Includes effluent discharged to surface water (AZPDES) and for recharge projects 
C=Continuous; I=Intermittent; ND=No Data 
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Agua Fria Generating Station: There is potential opportunity for partnership with all four 

paired WRFs: 23rd Ave, West Area, Luke 303, and Arrowhead as they are all within a 15-

mile radius of Agua Fria with a Class B+ or higher water quality. West Area’s supply of 

reclaimed water exceeds the demand and is the closest facility, which may be more 

cost effective for building a conveyance system. 23rd Ave ranks next in greatest 

potential for volume of supply and distance. However, Luke 303 has expressed great 

interest in reuse partnerships, which is why the research team prioritized this facility 

higher than Arrowhead in terms of next steps. While the estimated potentially available 

reclaimed water from Luke 303 is between 0.04 and 0.30 MGD, this number may 

actually be higher. The data that encompassed all the potential water coming in to be 

treated and then discharged, the ‘Package’ data, had greater volumes of flow per 

day over the Luke 303 facility in singularity, but the data only covered three or four 

months which is not a good representation of the full potential. Additional analysis with 

a larger data set is needed to determine the actual volume of available reclaimed 

water.    

 

Coronado: There was one WRF the research team identified in the vicinity of Coronado, 

the City of St. John’s WRF. This is a small facility utilizing secondary treatment to achieve 

a class C reclaimed water. Discharges range from 0 to 0.68 MGD, for an average of 

0.08 MGD. Currently all of the reclaimed water is reused for agricultural irrigation and 

winter grasses.  

 

Desert Basin: Desert Basin currently receives reclaimed water from Casa Grande WRF at 

an average of 0.77 MGD or 280 MG per year. Casa Grande is looking for partnerships so 

that the valuable resource can be reused. The relationship, infrastructure, and water 

quality are all known factors and well established. Casa Grande has an estimated 0.58 

to 6.46 MGD of reclaimed water potentially available.  

If maintenance issues are currently an issue due to scaling caused by mineral 

composition of currently used recycled water and is a deterrent for accepting 

Recommend: A first step is to reach out to parties that are interested in developing 

relationships, such as Luke 303. Make connections with this facility and set a 

meeting to discuss in depth the prospect of partnering.  

Recommend: Participate in city meetings and especially city planning to find out if 

there are expansion plans in the future. There may be opportunities that cannot be 

identified at the benchtop. 
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additional recycled water from Casa Grande, on-site treatment may be an option to 

reduce scaling.  

 

Gila River: Gila River is at least 35 miles from either WRF identified in this study, Central 

Buckeye and Sundance. While the literature does recommend limits no greater than 25 

miles apart from supply and demand, the research team did not eliminate Gila River 

from the study. This decision was based on a similarly existing situation: the Palo Verde 

Nuclear Plant, which receives reclaimed water delivered via approximately 35 miles of 

conveyance systems. Gila River withdraws an average of 5.06 MGD of groundwater, 

and could potentially augment their supplies, on average of 1.03 MGD. Considerable 

challenges to building a conveyance structure may include rough and rocky geologic 

terrain that would make construction difficult and expensive. 

 

Kyrene: Three WRFs were identified within 15-miles of Kyrene, Kyrene, Ocotillo, and 23rd 

Ave, all have sufficient supplies that exceed the demand of the Kyrene generating 

station. As a prior customer receiving reclaimed water, Kyrene generating station has 

pre-established relationships and systems in place with the Kyrene WRF, and although 

they are currently offline, they return online in the near future (exact date unknown). 

They are looking into options regarding the handling of their reclaimed water, and this 

would be an ideal opportunity to begin conversations if they have not yet begun. If 

Kyrene is not an option, Ocotillo and 23rd Ave WWTP are other options with sufficient 

supplies to meet Kyrene’s demand.  

Recommend: Assess cost for additional reclaimed water and additional on-site 

treatment. Shifting to 100% recycled water will not have the benefit of diluting the 

higher concentrations of salts and minerals from blending with surface water.  

Recommend: Understanding the water quality of the reclaimed water from the 

WRF is an important first step to determine the suitability and compatibility of the 

water source. From this, treatment can be tailored to ensure the water achieves a 

level of quality appropriate for the system. One advantage Gila River has, is that it 

currently treats water on-site and modifying existing setups can be done. 
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Mesquite: There were three WRFs identified within 30-miles of Mesquite, Rainbow Valley, 

Sundance, and Festival Ranch, of which only one is recommended as having potential 

for partnerships. Sundance WRF is within a 21-mile radius and is permitted for Class A+ 

reclaimed water. While Sundance supplies cannot meet the full demands of Mesquite 

(5.78 MGD average), there is potentially between 0.62 -1.41 MGD (average 1.02 MGD) 

of available reclaimed water that can augment current supplies.  

Another potential partnership may exist with the Palo Verde Nuclear Generating 

Station. The PVNGS is within five miles of Mesquite and has on-site tertiary water 

treatment. In 2020 it was reported by Cronkite News the PVNGS was looking to reduce 

their use of reclaimed water by 20% and replace it with other sources, such as ‘poor 

quality groundwater from the Buckeye waterlogged area’, which has high salinity 

(Staten, 2020). Groundwater with high concentrations of salts is unusable for drinking 

water and most agricultural purposes. Palo Verde would likely have higher volumes of 

available water than Sundance (they currently use between 55 and 70 MGD of 

reclaimed water to meet there cooling needs) and may have greater potential to 

meet the demands of Mesquite. The cost to construct the necessary infrastructure to 

deliver any excess reclaimed water from Palo Verde to Mesquite over 5 miles would be 

less than the cost to construct a pipeline over twenty miles long. It might be worth a 

deeper investigation into the potential for a partnership, especially as SRP owns a 17.5% 

share.  

Recommend: Go through historical records (2009 and earlier) related to the 

previous water reuse relationship. Some questions to ask might be: 

 

• Were there water quality issues, and if so, how were they handled?  

• Did this increase the cost of water treatment?  

• What were the long-term benefits? 

• Was the cooling system limited in the number of COCs due to increased 

need for blowdown?  

• What was the cost of the reclaimed water, and was this more or less than 

other purchased or pumped water for the time?  

• What are the current rates for reclaimed water? 

• If the price was competitive in 2009 (more benefit to SRP than to Kyrene 

WRF) in what ways can SRP incentivize Kyrene to partner?  
. 
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RECOMMENDATIONS 

Overall, this project took a considerable amount of time/effort beyond the initial 

conception. This was largely as a result of insufficient or inconsistent data reporting 

amongst power generation facilities and water reclamation facilities. It was not 

uncommon for the UA research team to identify large gaps within collected data, 

multiple data formats, and multiple individuals holding individual datasets. 

While the data provided by SRP were generally in a form that was easy to collate (Excel 

spreadsheets or water accounting reports), the data from the WRFs was generally 

contained in very lengthy permits or in SMRF and DMR reports in pdf format that 

needed to be entered by hand or export. While data entry issues were overcome, a 

significant amount of time was dedicated to data cleaning prior to analysis. From one 

WRF (St. Jonh’s), the research team received two years of handwritten SMRF and DMR 

reports. The reason the research team mentions this here, is to highlight the need to 

standardize monitoring and reporting (format, submission schedule, central repository, 

etc.) and for submitted data to be electronically filed and housed in a centralized 

location readily available for to access from both generating stations and water 

reclamation facilities.  

However, electronic reporting is not the sole responsibility of the utilities (power utilities 

and water treatment facilities). ADEQ must work towards developing and implementing 

systems for receipt of electronic SMRFs and DMRs with the ability to report back out 

salient data in usable format. There are potentially millions of dollars in investments and 

water savings that are hindered due to these problems in reporting and data 

management. Utilities should therefore work with government agencies in developing 

and improving standardized systems and data management for the benefit of both the 

utilities and the State. Additionally, it would be wise for SRP to hire or add responsibilities 

to individuals to track water use, quality, chemical needs, and cost trends over time. 

This will help to bridge the disconnect between departments and support enhanced 

Recommend: Perform a water quality assessment to identify and system needs or 

constraints and to identify and develop a suitable treatment strategy. Assess the 
geography and geologic suitability of constructing a conveyance system as well. 

Get involved in city meeting and planning meetings and develop relationships with 
other utilities. 

Investigate the potential for partnerships with PVNGS to supply excess reclaimed 

water to Mesquite. The existing on-site water treatment at PVNGS may help to keep 
treatment costs down at Mesquite.  
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understanding of fleet usage, shifts in quality, and support preventative maintenance 

and future planning efforts.  

In regard to the water quality data, in the context of being able to compare different 

water sources, raw groundwater, surface water, re-circulate and make-up water, and 

recycled water, this was a challenge the research team could not overcome simply 

due to a lack of available data. The WRF and the power generation needs are 

different, and therefore do not test for the same parameters. There were two 

parameters that were included in the EPRI Chemical Limits for Cooling Towers and 

tested across both sectors, and they were pH and conductivity. From these two 

parameters, the research team could not effectively assess the suitability of the 

reclaimed water for power generations for the SRP fleet. A proactive path forward 

would be for SRP to work with water reclamation facilities identified in this report and 

select a subset of water quality parameters to begin monitoring for to further 

understand water quality parameters critical for use in power generation and how 

those may fluctuate during potential use periods.   

Additionally, it was apparent that at this time there was little communication across 

SRPs fleet related to water usage, water quality, water resource challenges or 

opportunities, or was not immediately apparent. This is not uncommon for a utility of this 

size and has been seen by our research team in other sectors as well. As a result, the 

research team identified key areas that we believe would help to streamline and 

facilitate successful assessments in the future as well as potential projects for investment. 

Data Reporting and Management 

• Standardized and consistent data reporting within and across stations will make

finding, analyzing, and managing the data easier and will reduce potential

mistakes.

• When entering in data, avoid leaving cells empty to communicate that it is

intentionally without a value. Consider using concepts of “tidy data” as a core

platform for use across sectors.

• Ensure data integrity, and units are recorded and reported correctly. Have

established redundancies or QA/AC in place that can catch errors before they are

reported internally or to external agencies

• Consider investment in SCADA software for water usage data, and chemical control

management beyond those for other data tracking at facilities.

• Consider inclusion of additional members of the SRP Water Resources Department

to assist in data oversite, management, and assessment on an annual basis.
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Communication and Involvement 

Externally 

• Increase involvement in city planning, other water users and organizations in the

communities where SRP provides services. This will better inform SRP of impactful

changes.

o Regulatory

o Policy makers

o Municipalities

o Agricultural Users

o City planners

• Stay informed and active in the development of the city’s future to learn of new

opportunities for expanding water reuse throughout SRP boundaries.

• Actively participate in collaborative processes in the development of the ADWRs

Active Management Plans, such as the Management Plans Work Group (MPWG)

formed in 2019 for stakeholders and ADWR to work together towards a more

resilient water future.

• Developing relationships with other utilities, especially municipal water

companies, can lead to new reuse opportunities. For example, an expansion

project may be able to supply the demand of a generating station reducing

reliance on groundwater supplies.

• Investigate grants offered from ADWR, DOE, or other governmental agencies

including the recently passed U.S. Infrastructure Plan: Water Components · The

Act dedicates approximately $82.5 billion for a wide range of

critical water investments that may provide opportunities for financial support to

offset costs.

• ADWR incentives for reuse in power generation that will quality for exemptions or

adjustments to the 15 COCs requirements for cooling towers include:

o Beneficially reusing 100 percent of blowdown water from cooling towers

o Using reclaimed water for at least 50 percent of water used in cooling

towers will allow for one year of exemption with possible adjustments to

the COCs requirement if requirements cannot be met based on the

quality of reclaimed water.
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• Within the U.S. Infrastructure Act support is provided to expand the sophisticated 

treatment and reuse of wastewater, a main priority identified for addressing 

water challenges across the United States:  

o Section 50202 (“Wastewater Efficiency Grant Pilot Program”) provides 

funds for the EPA to establish a wastewater efficiency grant 

pilot program to carry out projects that create or improve waste-to-

energy systems.   

o Section 50203 (“Pilot Program for Alternative Water Source Projects”) 

amends the Federal Water Pollution Control Act to support projects 

that use water, wastewater, or stormwater or treat wastewater or 

stormwater for groundwater recharge, potable reuse, or other 

purposes.   

o Section 50204 (“Sewer Overflow and Stormwater Reuse Municipal 

Grants”) amends the Federal Water Pollution Control Act to support 

project funding for projects in rural communities or financially 

distressed communities for the purpose of planning, design, and 

construction of treatment works for stormwater and other polluted 

waters.   

o A new federal Interagency Working Group will be established to 
coordinate actions to advance water reuse across the United States 
(Section 50218).  

Internally 

• Consider future revisions of the Integrated Resources Plan (IRP) to facilitate a culture 

where various SRP departments are included in the discussion, assessment, future site 

selections, and sustainability goal setting. It was not immediately apparent that the 

Water Resources Department was included in or solicited for information and insight 

for future goal setting of the Resource Plan with respect to alternative water use and 

sources. 

• Seek out and continue to hire employees with experience and promote water 

security.  

- For example, early in this project, the research team pulled both SRP (2017-

2018) and APS’s (2020) most recent IRP to compare water conservation 

efforts and to see how often water reuse, recycled water, or other similar 

terms were used. In SRPs fifty-five-page IRP ‘effluent’ was mentioned once, 

and in the context of it being ‘a high-priced commodity’. In the five-hundred-

and fifty-five-page APS IRP, terms related to recycled water were used 

frequently to describe their current use (71% recycled water use amongst 

their fleet in 2019) and their commitment to increasing the use of recycled 
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water to alleviate pressure on diminishing, and non-renewable, freshwater 

supplies.  

• While it is recognized that SRP is not held to the same requirements as APS by the 

ACC, it is important to consider the added benefits, cost savings, environmental 

impact/protections, ecosystem services that a more integrated dialogue and 

planning would recognize. 

• Identify mechanisms for improved internal communications between departments 

related to current water usage and future usage for power generation in project 

planning. Perhaps in site selection, water resources could be approached at project 

onset. Additional weight could also be placed on water source in prioritization of 

project.  

 

Technical/Operational  

• Because water quality parameters assessed at water reclamation facilities were 

not consistent with those needed for power generation facilities, for those 

stations identified, an important next step would be to assess the quality of the 

recycled water from the source intended to be the supplier. Water reclamation 

facilities would need to better understand parameters of interest as well as on-

site control requirements. This will inform on the required treatment methods to 

achieve a level of quality necessary to reduce scaling and corrosion issues which 

could lead to system failures.  

• New advancements in cooling materials may be worth investment to offset 

ground water reliance. Consider consulting with a cooling system specialist to 

evaluate the current quality of recycled water, potential impact to materials 

used in current cooling towers, and if alternatives exist. 
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APPENDICES  

Appendix A. Google Earth Maps showing locations of generating stations and WRFs. 
 

Figure A-1. Google Earth Map of SRP generating stations and WRF. 
 
 

 

 
 

 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

Figure A-2. Google Earth Map of SRP generating stations and WRF (zoomed in view). 



 106 



 107 

Appendix B. Additional information on Arizona AMAs. 

Prescott AMA (PrAMA): There are three main WRFs in the Prescott AMA. Two are 

operated by the City of Prescott and one is operated by the Town of Prescott Valley, 

however, smaller WRFs do exist within the Prescott Active Management Area (PRAMA). 

It is expected that new facilities will be constructed to meet the growing population of 

Prescott and to replace the use of septic systems, which will generate additional 

reclaimed water supplies. Annually, the City of Prescott is permitted to store up to 7,200 

AF in USFs and the Town of Prescott is permitted to store up to 4,200 AF in USFs. In the 

PRAMA Fourth Management Plan, three limiting factors for utilizing all the treated 

effluent produced in the AMA: 1. Quality is sufficient for use only for irrigation 

(agriculture and turf) and some industrial uses, 2. Production is constant, but demand 

fluctuates seasonally (greater demand in the summer months), and 3. Future reclaimed 

water production will exceed demand for irrigation purposes as the population 

increases. Currently, there are no SRP owned and operated generating facilities 

currently in the Prescott area. However, this information is valuable for SRP in planning 

construction of new generating stations or buy-outs of existing stations in the PAMA. 

Tucson AMA (TAMA): In 2013 67,320 AF of reclaimed water was produced in the Tucson 

AMA (TAMA). While small amounts were produced at smaller facilities, the majority was 

produced at two facilities operated by the Pima County Wastewater Management. 

Much of the reclaimed water is discharged to the Santa Cruz River (52,240 AF/year) 

and infiltrates into the regional aquifer. In general, the use of reclaimed water is 

increasing in the TAMA. However, reclaimed water demands for large-scale power 

plants in 2013 (1,643 AF) was the lowest since 1995 (1,611 AF). In 2020, total water 

demand in the TAMA for power generation was 3,244 AF (ADWR, 2022).  

Santa Cruz AMA (SCAMA): The largest WRF in the Santa Cruz AMA (SCAMA) is the 

Nogales International Wastewater Treatment Plant (NIWWTP) with a design capacity of 

14.74 MGD. Two-thirds of the reclaimed water is owned by Mexico, and the remaining 

7.3 MGD (8,177 AF/year) is allocated to Nogales, AZ. In 2016 nearly 14,000 AF of 

reclaimed water was discharged to the Santa Cruz River with a small fraction going to 

agriculture and industrial users. There has not been any reported direct use of 

reclaimed water in the SCAMA.  
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Appendix C. Types of Direct Reuse Allowed in Arizona. 
 

Table A-1. Types of direct use and the minimum class of reclaimed water required for each allowable use. 

Type of Direct Reuse 

Minimum Class of 

Reclaimed Water 

Required 

Irrigation of food crops A 

Recreational impoundments A 

Residential landscape irrigation A 

Schoolground landscape irrigation A 

Open access landscape irrigation A 

Toilet and urinal flushing A 

Fire protection systems A 

Spray irrigation of an orchard or vineyard A 

Commercial closed loop air conditioning systems A 

Vehicle and equipment washing (does not include self-service vehicle washes) A 

Snowmaking A 

Surface irrigation of an orchard or vineyard B 

Golf course irrigation B 

Restricted access landscape irrigation B 

Landscape impoundment B 

Dust control B 

Soil compaction and similar construction activities B 

Pasture for milking animals B 

Livestock watering (dairy animals) B 

Concrete and cement mixing B 

Materials washing and sieving B 

Street cleaning B 

Pasture for non-dairy animals C 

Livestock watering (non-dairy animals) C 
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Irrigation of sod farms C 

Irrigation of fiber, seed, forage, and similar crops C 

Silviculture C 

Source: AZDEQ Administrative Code Chapter 11 Title 18. 
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Appendix D. EIA and Facility Data. 

Figure A-3. Side by side comparison of facility data vs. data reported to the EIA showing 
the average monthly water usage for Coronado GS. 

Figure A-4. Side by side comparison of facility data vs. data reported to the EIA showing 
the average monthly water usage for Desert Basin GS. 
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Figure A-5. Side by side comparison of facility data vs. data reported to the EIA showing 
the average monthly water usage for Gila River GS. 

 
 

Figure A-6. Side by side comparison of facility data vs. data reported to the EIA showing 

the average monthly water usage for Mesquite GS. 
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Figure A- 7. Side by side comparison of facility data vs. data reported to the EIA 
showing the average monthly water usage for Santan GS (Note change in scale). 
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Appendix E. Water Usage by Individual SRP Generating Stations. 
 
Figure A- 8. Average monthly volume of withdrawals, consumption, and discharges for Agua Fria 

GS. 

 
 

Figure A- 9. Average monthly volume of withdrawals, consumption, and discharges for 

Coronado GS. 
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Figure A- 10. Average monthly volume withdrawals, consumption, and discharges for Desert 
Basin GS. 

 
 

Figure A- 11. Average annual water usage based on water source type for Desert Basin GS. 
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Figure A- 12. Average monthly volume of withdrawals, consumption, and discharges for Gila 
River GS. 

 
 

Figure A- 13. Average monthly volume of withdrawals, consumption, and discharges for 
Kyrene GS. 
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Figure A- 14. Average monthly volume of withdrawals, consumption, and discharges for 
Mesquite GS. 

 
 

Figure A- 15. Average monthly volume of withdrawals, consumption, and discharges for 
Santan GS. 
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Appendix F. WRFs: Volume of Treated Effluent, End-Locations, and End-Uses.  
 

Figure A- 16. Average monthly volume of total produced treated effluent from 23rd Ave 
WWTP and end-use allocations. 

 
 

Figure A- 17. Monthly daily average volume of total produced treated effluent from 
23rd Ave WWTP and end-use allocations. 
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Figure A- 18. Average monthly volume of total produced treated effluent from Airport 
WRF and end-use allocations. 

 
 

Figure A- 19. Monthly daily average volume of total produced treated effluent from 

Airport WRF and end-use allocations. 
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Figure A- 20. Average monthly volume of total produced treated effluent from 
Arrowhead WRF and end-use allocations. (Note change in scale) 

 
 

Figure A- 21. Annual percentage of end-use allocations of treated effluent from 

Arrowhead WRF. 
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Figure A- 22. Average monthly volume of total produced treated effluent from Central 
Buckeye WRF and end-use allocations. (Note change in scale) 

 
 

Figure A- 23. Monthly daily average volume of total produced treated effluent from 

Central Buckeye WRF and end-use allocations. (Note change in scale) 

 

0

10

20

30

40

50

60

70

80

90

100

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

V
o

lu
m

e
 o

f 
E
ff

lu
e

n
t 

(M
G

)

Range bars show monthly min/max values 

Sources: DMR & SMRF Reports, 2019-2020

Average monthly volume of total produced effluent by Central 
Buckeye WRF and end-uses

AZPDES Flows Reuse Recharge

0

1

2

3

4

5

6

7

8

9

10

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

V
o

lu
m

e
 o

f 
E
ff

lu
e

n
t 

(M
G

D
)

Range bars show daily min/max values

Sources: DMR & SMRF Reports, 2019-2020

Monthly daily average volume of total produced effluent by Central 
Buckeye WRF and end-uses

AZPDES Flows Reuse Flows Recharge



 

 121 

Figure A- 24. Annual percentage of end-use allocations of treated effluent from Central 
Buckeye WRF. 

 
 

 

 

 

Figure A- 25. Monthly volume of total influent at Kyrene WRF in 2009. 

 
 
 
 

0

100

200

300

400

500

600

700

800

900

1000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

V
o

lu
m

e
 o

f 
In

fl
u

e
n

t 
(M

G
)

Source: Kyrene WRF, 2009

Monthly total volume of influent at Kyrene WRF in 2009

Influent Flows

Reuse Flows
200

34%

AZPDES Flows
392

66%

Average annual end-use distribution of total produced effluent for 
Central Buckeye WRF (MG/Yr)

Source: DMR & SMRF Report, 2019-2020 



 

 122 

Figure A- 26. Monthly daily average volume of total influent at Kyrene WRF in 2009. 

 
 

Figure A- 27. Average monthly volume of total produced treated effluent from Ocotillo 
WRF and end-use allocations. 
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Figure A- 28. Monthly daily average volume of total produced treated effluent from 
Ocotillo WRF and end-use allocations 

 
 

Figure A- 29. Annual percentage of end-use allocations of treated effluent from Ocotillo 
WRF. 

 
 

 
 

 
 
 

 

0

5

10

15

20

25

30

35

40

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

V
o

lu
m

e
 o

f 
E
ff

lu
e

n
t 

(M
G

D
)

Range bars show daily min/max values 

Source: Ocotillo WRF 2019, Q1-4 2020, & Q1 2021

Monthly daily average volume of total produced effluent by Ocotillo 
WRF and end-uses

AZPDES  Flows Reuse Recharge

AZPDES
0

0%

Reuse
597

14%

Recharge
3,744

86%

Average annual end-use distribution of total produced effluent for 
Ocotillo WRF (MG/Yr)

Source: Ocotillo WRF 2019, Q1-4 2020, & Q1 2021

Reuse includes on-site reuse and landscape irrigation
Recharge includes recharge and GRIC exchange credits



 

 124 

Figure A- 30. Average monthly volume of total produced treated effluent from Rainbow 
Valley WRF and end-use allocations- scaled for viewing. (Note the change in scale) 

 
 

Figure A- 31. Monthly daily average volume of total produced treated effluent from 

Rainbow Valley WRF and end-use allocations (Note the change in scale). 
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Figure A- 32. Average monthly volume of total produced treated effluent from St. 
John’s WRF and end-use allocations. (Note the change in scale). 

 
 

 

 
Figure A- 33. Monthly daily average volume of total produced treated effluent from St. 

John’s WRF and end-use allocations. (Note the change in scale). 
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Figure A- 34. Average monthly volume of total produced treated effluent from 
Sundance WRF and end-use allocations. (Note the change in scale). 

 
 

Figure A- 35. Monthly daily average volume of total produced treated effluent from 

Sundance WRF and end-use allocations. (Note the change in scale). 
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Figure A- 36. Monthly daily average volume of total produced treated effluent from 
West Area WRF and end-use allocations. 

 
 

Figure A- 37. Average monthly volume of total produced treated effluent from West 

Area WRF and end-use allocations. 
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Figure A- 38. Annual percentage of end-use allocations of treated effluent from West 
Area WRF. 
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Appendix G. Water Quality Chemical Control Limits for Santan compared to raw source water and recycled water from two facilities. 
 
Table A- 2. Water Quality chemical control limits for Santan, water quality from ground and surface water used at Santan, and the only common water quality parameters tested at Kyrene and 

Ocotillo WRFs. 

SYSTEM PARAMETER 
Normal 

Control Limit  

Action Level 1 

(<1week) 
 

  

Santan Well Source Santan Canal Source Kyrene WRF Ocotillo WRF 

avg min max avg min max avg min max avg min max 

CONDENSATE 

SYSTEM 

pH 9.6 - 9.8 9.4 - 9.6,  >9.8 7.6 7.3 8 8.40 8.2 8.6 7.33 6.69 7.78 7.19 6.84 7.85 

Specific 

Conductivity 

,(uS/cm) 

15 - 28 10 - 15 1590 1580 1600 788 530 1020 - - - - - - 

Cation 

Conductivity, 

(uS/cm) 

<0.3 0.4 - 0.6 - - - - - - - - - - - - 

Silica, (ppb SiO2) <10 10 - 20 25.575 23.9 26.8 17.75 15 22.5 - - - - - - 

Dissolved Oxygen, 

(ppb) 
<20 >20 - - - - - - 0.0061 0.0003 0.0076 - - - 

Leak Detector 

Specific Cond, 

(uS/cm) 

<28  - - - - - - - - - - - - 

LP DRUM WATER 

pH 9.6 - 10 9.3 - 9.6 7.6 7.3 8 8.40 8.2 8.6 7.33 6.69 7.78 7.19 6.84 7.85 

Specific 

Conductivity, 

(uS/cm) 

15 - 28 10 - 15 1590 1580 1600 788 530 1020 - - - - - - 

Dissolved Oxygen, 

(ppb) 
5 - 10 <5,  10 - - - - - - 0.0061 0.0003 0.0076 - - - 

Silica, (ppb SiO2) <10 10 - 20 25.575 23.9 26.8 17.75 15 22.5 - - - - - - 

BOILER FEED 

WATER 

pH 9.6 - 9.8 9.3 - 9.6 7.6 7.3 8 8.40 8.2 8.6 7.33 6.69 7.78 7.19 6.84 7.85 

Specific 

Conductivity, 

(uS/cm) 

15 - 28 10 - 15 1590 1580 1600 788 530 1020 - - - - - - 

Dissolved Oxygen, 

(ppb) 
5 - 10 <5,  >10 - - - - - - 0.0061 0.0003 0.0076 - - - 

IP DRUM WATER 

pH 9.6 - 9.8 
9.4-9.6 / 9.8-

10.0 
7.6 7.3 8 8.40 8.2 8.6 7.33 6.69 7.78 7.19 6.84 7.85 

Specific 

Conductivity, 

(uS/cm) 

20 - 40 40 - 55 1590 1580 1600 788 530 1020 - - - - - - 

Silica, (ppb SiO2) <6000 <12,000 25.575 23.9 26.8 17.75 15 22.5 - - - - - - 

Phosphate, (ppm) 1.5 - 6 6 - 10 - - - - - - - - - - - - 

Sodium, (ppm) 1 - 6 6 - 10 - - - - - - - - - - - - 

HP DRUM  

WATER 

pH 9.6 - 9.8 
9.4-9.6 / 9.8-

10.0 
7.6 7.3 8 8.40 8.2 8.6 7.33 6.69 7.78 7.19 6.84 7.85 

Specific 

Conductivity, 

(uS/cm) 

15 - 25 10-15 / 25-35 1590 1580 1600 788.33 530 1020 - - - - - - 

Silica, (ppb SiO2) <220 220 - 820 25.575 23.9 26.8 17.75 15 22.5 - - - - - - 

Phosphate, (ppm) <3 3 - 5 - - - - - - - - - - - - 

Sodium, (ppm) 0.4 - 3.5  - - - - - - - - - - - - 

STEAM                                

HP / IP / LP        

SUPERHEAT/HOT 

REHEAT 

pH 9.4 - 9.6 9.1 -  9.4 7.6 7.3 8 8.40 8.2 8.6 7.33 6.69 7.78 7.19 6.84 7.85 

Specific 

Conductivity, 

(uS/cm) 

15 - 28 10 - 15 1590 1580 1600 788 530 1020 - - - - - - 

Cation 

Conductivity 

(uS/cm) 

<0.2 0.4 - 0.6 - - - - - - - - - - - - 

Silica, (ppb SiO2) <10 <20 25.575 23.9 26.8 17.75 15 22.5 - - - - - - 

Sodium, (ppb) <2 <4       - - - - - - 

DEMINERALIZED                  

WATER SYSTEM 

pH 6.5 - 8.5 <6.5,  >8.5 7.6 7.3 8 8.40 8.2 8.6 7.33 6.69 7.78 7.19 6.84 7.85 

Specific 

Conductivity, 

(uS/cm) 

<2.0 2.0 - 3.0 1590 1580 1600 788 530 1020 - - - - - - 

Silica, (ppb SiO2) <10 10 - 20 25.575 23.9 26.8 17.75 15 22.5 - - - - - - 

RO - 

DEMINERALIZED        

WATER SKID 

Resistivity 

(megohm/cm) 
13 -18 13 -18 - - - - - - - - - - - - 

Silica, (ppb SiO2) <10 10 - 20 25.575 23.9 26.8 17.75 15 22.5 - - - - - - 

RECIRCULATING 

COOLING 

WATER 

pH 7.5 - 7.8 
7.3-7.5 / 7.8-

8.0 
7.6 7.3 8 8.40 8.2 8.6 7.33 6.69 7.78 7.19 6.84 7.85 

Specific 

Conductivity, 

(uS/cm) 

 
Check limits 

for 3 COC 

 limit 
1590 1580 1600 788 530 1020 - - - - - - 

TRASAR 

Technology, (ppm) 
15 <12,  >20 - - - - - - - - - - - - 

Phosphate (ortho), 

inorganic, (ppm) 
3 - 5 <3,   >5 - - - - - - - - - - - - 

Total Dissolved 

Solids, (ppm) 
  948.00 

944.
00 

952.00 412 300 530 - - - - - - 

Basin ORP, (mV) 550 - 650 650 - 700 - - - - - - - - - - - - 

CLOSED                           

COOLING 

WATER 

pH 10 - 10.5  7.6 7.3 8 8.40 8.2 8.6 7.33 6.69 7.78 7.19 6.84 7.85 

Specific 

Conductivity, 

(uS/cm) 

2000 - 4000  1590 1580 1600 788 530 1020 - - - - - - 
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Appendix H. Generating Station and WRF pairs. 

Table A- 3. Monthly and annual average water requirements for Agua Fria generating station as compared to 
effluent flows from the five paired WRFs. 

Agua Fria Avg Withdrawals  Average Volume of Reclaimed Water 

MGY 393 
 MGD MGY 

MGD 1.08 

WWTP/WRF 
Facility 

Distance  
between 

(mi) 

Potentially 
Available 

(MGD) 
Produced 

Allocat
ed 

Produced 
Volume 
Allocate

d 

Potentially 
Available 

23rd Ave WWTPA 11 
9.09 - 35.25 

(26.93) 

9.09 - 35.25 

(26.93) 
5.1E-06 9,844 1.9E-03 9,844 

Arrowhead 
Ranch WRF 

7 0.31 3 2 940 827 113 

West Area WRF 6 
3.07 – 8.96 

(6.18) 
6 0.38 2,331 137 2,193 

Luke 303 AFB 
WRF 

12 
 

(0.04 - 0.30) 
 

(0.04 - 0.30) 
0 - - - 

Festival Ranch 
WRFB 

28 0.16 ND 0.20 ND 73 58 

AZero flows recorded November 9-21/2019 and November 7-19/2020. 
BOnly annual data, no monthly. 
CAZPDES flows 

 
 

 

Table A- 4. Monthly and annual average water requirements for Coronado generating station as compared to 

effluent flows from the city of St. John's WWTP. 

Coronado Avg. Withdrawals 
Average Volume of Reclaimed Water 

MGY  1,857 

MGD 5.09 MGD MGY 

WWTP/WRF 
Facility 

Distance 
between 

(mi) 

Potentially 
Available 

(MGD) 
Produced Allocated Produced 

Volume 
Allocated 

Potentially  
Available 

St. John's 

WWTP 
6 0.00 0.08 0.08 29 29 0 
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Table A- 5. Monthly and annual average water requirements for Desert Basin generating station as compared to 
effluent flows from Casa Grande WRF. 

Desert Basin Avg. Withdrawals  Average Volume of Reclaimed Water 

MGY 372 
MGD MGY 

MGD 1.02 

WWTP/WRF 
Facility 

Distance 

between 
(mi) 

Potentially 

Available 
(MGD) 

Produced Allocated Produced 
Volume 

Allocated 
Potentially 
Available 

Casa 
Grande 

0.5 
0.58-6.46 

(3.08) 
1.78 - 6.50 

(4.37) 
1.30 1,599 474 1,125 

 

 
 

 

Table A- 6. Monthly and annual average water requirements for Gila River generating station as compared to 
effluent flows from the three paired WRFs. 

Gila River Avg. Withdrawals 
Average Volume of Reclaimed Water 

MGY 1,847 

MGD 5.06 MGD MGY 

WWTP/WRF 

Facility 

Distance 
between 

(mi) 

Potentially 
Available 

(MGD) 

Produced Allocated Produced 
Volume 

Allocated 

Potentially 

Available  

Central 
Buckeye 
WWTP 

35 
0.58 - 1.75 

(1.07) 
1.08 - 2.15 

(1.63) 
0 - 2.21 
(0.64) 

592 200 392 

Sundance 
WRF 

45 
0.62 - 1.41 

(1.02) 
0.49 - 2.41 

(1.47) 
0-0.45 
(1.51) 

539 166 373 

Festival 

Ranch 
WRF 

47 0.16 0.31 0.15 114 56 58 

 

 
 

 
 

 
 
 

 

Table A- 7. Monthly and annual average water requirements for Kyrene generating station as compared to 

effluent flows from the four paired WRFs. 

Kyrene Avg. Withdrawals Average Volume of Reclaimed Water 
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MGY 639 

MGD 1.75 MGD MGY 

WWTP/WRF 
Facility 

Distance 
between 

Potentially 
Available 

(MGD) 

Produced Allocated Produced 
Volume 

Allocated 
Potentially 
Available  

Airport 
WRFC 

9 0 
6.28 - 19.60 

(14.15) 
6.28 - 19.60 

(14.15) 
5,271 5,271 0 

Ocotillo 

WRF 
7 

9.11 - 16.18 

(12.08) 

10.85 - 17.78 

(14.50) 

0 - 5.04 

(1.61) 
5,201 784 4,341 

Kyrene 
WRF 

0.6 
3.33 - 3.72 

(3.58) 
3.33 - 3.72 

(3.58) 
0 1,307 0 1,307 

23rd Ave 

WWTPA 
11 

9.09 - 35.25 

(26.93) 

9.09 - 35.25 

(26.93) 
5.1E-06 9,844 1.9E-03 9,844 

 

 
 

 
 

Table A- 8. Monthly and annual average water requirements for Mesquite generating station as compared to effluent 

flows from the three paired WRFs. 

Mesquite Avg. Withdrawals    Average Volume of Reclaimed Water 

MGY 2111   

MGD 5.78  MGD MGY 

WWTP/WRF 

Facility 

Distance 

between 

Potentially 

Available 
(MGD) 

Produced Allocated Produced 
Volume 

Allocated 

Potentially  

Available 
  

Sundance 
WRF 

21 
0.62 - 1.41 

(1.02) 
0.49 - 2.41 

(1.47) 
0-0.45 
(1.51) 

539 166 373 

Festival 
Ranch 

WRF 

25 0.16 0.31 0.15 114 56 58 

Rainbow 
Valley WRF 

30 
0.26 - 0.66 

(0.40) 
0.26 - 0.66 

(0.40) 
0.26 - 0.66 

(0.40) 
146 146 0 

 
 

 
 

 
Table A- 9. Monthly and annual average water requirements for Santan generating station as compared to effluent 

flows from the three paired WRFs. 

Santan Avg. Withdrawals   Average Volume of Reclaimed Water 
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MGY 2,395 

MGD 6.56  MGD MGY 

WWTP/WRF 

Facility 

Distance 

between 

Potentially 
Available 

(MGD) 

Produced Allocated Produced 
Volume 

Allocated 

Potentially 

Available  

Airport WRFC 7 0 
6.28 - 19.60 

(14.15) 

6.28 - 19.60 

(14.15) 
5,271 5,271 0 

Ocotillo WRF 10 
9.11 - 16.18 

(12.08) 
10.85 - 17.78 

(14.50) 
0 - 5.04 
(1.61) 

5,201 784 4,341 

Kyrene WRF 12 
3.33 - 3.72 

(3.58) 
3.33 - 3.72 

(3.58) 
0 1,307 0 1,307 
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Appendix I. List of additional WRFs in Arizona with locations and distances. 
 

Table A- 10. Additional WRFs not included in the assessment with locations and distances to SRP generating 
stations. 

SRP 

generating 

facility 

Address for SRP 

generating station 

Miles to 

SRP  

generating 

facility 

WRF Address of WRF 

Agua Fria GS 7302 W Northern Ave, 
Glendale, AZ 85303 

28 Festival Ranch WRF 18942 N. 287th Avenue, 
Buckeye, Arizona 85396 

Aqua Fria 7304 W Northern Ave, 
Glendale, AZ 85303 

10.8 23rd Ave WWTP 2470 S. 22nd Ave, Phoenix, AZ 
85009 

Aqua Fria 7302 W Northern Ave, 
Glendale, AZ 85303 

11.1 91st Ave WWTP 5615 S 91st Ave, Tolleson, AZ 
85353 

Aqua Fria 7302 W Northern Ave, 
Glendale, AZ 85303 

7.1 Arrowhead Ranch 
WRF 

8180 W Union Hills Dr, Glendale, 
AZ 85308 

Aqua Fria 7302 W Northern Ave, 
Glendale, AZ 85303 

3.84 Cholla WTP 4805 W Cholla St, Glendale, AZ 
85304 

Aqua Fria 7302 W Northern Ave, 
Glendale, AZ 85303 

6.3 City of El Mirage 
WWTP 

12000 W Peoria Ave, El Mirage, 
AZ 85335 

Aqua Fria 7302 W Northern Ave, 
Glendale, AZ 85303 

5.2 Deer Valley WWTP 3030 W Dunlap Ave, Phoenix, AZ 
85051 

Aqua Fria 7302 W Northern Ave, 
Glendale, AZ 85303 

0.4 Glendale Oasis WTP 7070 W Northern Ave, Glendale, 
AZ 85303 

Aqua Fria 7302 W Northern Ave, 
Glendale, AZ 85303 

11 Luke 303 AFB WRF 5235 N Alsup Rd, Litchfield Park, 
AZ 85340 

Aqua Fria 7302 W Northern Ave, 
Glendale, AZ 85303 

11 Palm Valley WRF 14222 W. McDowell Road, 
Goodyear, AZ 85395 

Aqua Fria 7303 W Northern Ave, 
Glendale, AZ 85303 

22.4 Rainbow Valley WRF 16699 S. Rainbow Valley Road, 
Goodyear, AZ 85338  

Aqua Fria 7303 W Northern Ave, 
Glendale, AZ 85303 

8.4 Surprise South WRF 11401 N 136th Ave, Surprise, AZ 
85379 

Aqua Fria 7304 W Northern Ave, 
Glendale, AZ 85303 

9 Tolleson WWTP 9501 W Pima St, Tolleson, AZ 
85353 

Aqua Fria 7303 W Northern Ave, 
Glendale, AZ 85303 

17.9 Verrado WRF 1871 N Lancaster Street, 
Buckeye, AZ 85326 

Aqua Fria 7302 W Northern Ave, 
Glendale, AZ 85303 

5.6 West Area WRF 5901 N Glen Harbor Blvd, 
Glendale, AZ 85307 

Coolidge 859 E Randolph Rd, 
Coolidge, AZ 85128 

26 Greenfield WRF 4400 S Greenfield Rd, Gilbert, AZ 
85297 

Coolidge 859 E Randolph Rd, 
Coolidge, AZ 85128 

52 Pima County WWTP 2600 W Sweetwater Dr, Tucson, 
AZ 85705 

Coolidge 859 E Randolph Rd, 
Coolidge, AZ 85128 

57 Tucson WWTP 4401 S Tucson Estates Pkwy, 
Tucson, AZ 85735 

Coolidge 859 E Randolph Rd, 
Coolidge, AZ 85128 

40 Val Vista WTP 3200 E McDowell Rd, Mesa, AZ 
85213 
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Coronado 32060 US-191, St Johns, AZ 
85936 

122 Northern Gila County 
Sanitary District 

2200 W Doll Baby Ranch Rd, 
Payson, AZ 85541 

Coronado 32060 US-191, St Johns, AZ 
85936 

138 Wildcat WWTP 2800 N El Paso Flagstaff, AZ 
86004 

Craig 2100 S Ranney St, Craig, CO 
81625 

7 Craig WWTP 2301 W 1st St, Craig, Co 81625 

Craig 2101 S Ranney St, Craig, CO 
81625 

420 Wildcat WWTP 2800 N El Paso Flagstaff, AZ 
86004 

Desert Basin 1874 N Burris Rd, Casa 
Grande, AZ 85193 

18.25 Ak-Chin WRF 42600 W Ralph St, Maricopa, AZ 
85139 

Desert Basin 
1872 N Burris Rd, Casa 
Grande, AZ 85193 

0.5 Casa Grande WRF 1194 W Korsten Rd, Casa 
Grande, AZ 85122 

Desert Basin 1872 N Burris Rd, Casa 
Grande, AZ 85193 

25 Chandler Ocotillo 
WRF 

3315 S Old Price Rd, Chandler, 
AZ 85248 

Desert Basin 1873 N Burris Rd, Casa 
Grande, AZ 85193 

15.3 Coolidge WWTP 1348-1498 West Industrial Dr. 
Coolidge, AZ 85128 

Four Corners 6676 End of County Road, 
Fruitland, NM 87416 

30 Navajo Tribal Utility 
Authroity (NTUA) 
Shiprock WWTF  

Shiprock, San Juan County, New 
Mexico 87420 

Four Corners 6675 End of County Road, 
Fruitland, NM 87416 

200 Wildcat WWTP 2800 N El Paso Flagstaff, AZ 
86004 

Gila River GS 1250 Watermelon Rd, Gila 
Bend, AZ 85337 

47 Festival Ranch WRF 18941 N. 287th Avenue, 
Buckeye, Arizona 85396 

Gila River 1253 Watermelon Rd, Gila 
Bend, AZ 85337 

45.8 23rd Ave WWTP 2470 S. 22nd Ave, Phoenix, AZ 
85009 

Gila River 1250 Watermelon Rd, Gila 
Bend, AZ 85337 

61 91st Ave WWTP 5615 S 91st Ave, Tolleson, AZ 
85353 

Gila River 1251 Watermelon Rd, Gila 
Bend, AZ 85337 

35 Central Buckeye WRF 915 S. 7th Street Buckeye, 
Arizona 85326  

Gila River 1250 Watermelon Rd, Gila 
Bend, AZ 85337 

30 Corgett WRF 9500 S 186th Ln, Goodyear, AZ 
85338 

Gila River 1250 Watermelon Rd, Gila 
Bend, AZ 85337 

38 Goodyear WWTP 4980 S 157th Ave, Goodyear, AZ 
85338 

Gila River 1251 Watermelon Rd, Gila 
Bend, AZ 85337 

26.2 Rainbow Valley WRF 16699 S. Rainbow Valley Road, 
Goodyear, AZ 85338  

Gila River 1252 Watermelon Rd, Gila 
Bend, AZ 85337 

44 Sundance WRF 21760 W Watkins St, Buckeye, 
AZ 85326 

Gila River 1250 Watermelon Rd, Gila 
Bend, AZ 85337 

52 Tolleson WWTP 9501 W Pima St, Tolleson, AZ 
85353 

Kyrene 7006 S Kyrene Rd, Tempe, 
AZ 85283 

11 23rd Ave WWTP 2470 S. 22nd Ave, Phoenix, AZ 
85009 

Kyrene 7006 S Kyrene Rd, Tempe, 
AZ 85283 

26.8 Arrowhead Ranch 
WRF 

8180 W Union Hills Dr, Glendale, 
AZ 85308 

Kyrene 7005 S Kyrene Rd, Tempe, 
AZ 85283 

7.3 Chandler Ocotillo 
WRF 

3315 S Old Price Rd, Chandler, 
AZ 85248 
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Kyrene 7005 S Kyrene Rd, Tempe, 
AZ 85283 

6.4 City of Mesa North 
West WRF 

960 N Riverview, Mesa, AZ 
85201 

Kyrene 7005 S Kyrene Rd, Tempe, 
AZ 85283 

12.9 Greenfield WRF 4400 S Greenfield Rd, Gilbert, AZ 
85297 

Kyrene 7005 S Kyrene Rd, Tempe, 
AZ 85283 

6.3 JGM WTP 255 E Marigold Ln, Tempe, AZ 
85281 

Kyrene 7005 S Kyrene Rd, Tempe, 
AZ 85283 

0.55 Kyrene WRF 311 West Guadalupe Rd, Tempe, 
AZ 85283 

Kyrene 7005 S Kyrene Rd, Tempe, 
AZ 85283 

14.2 Southeast WRF 
(SEWRP) 

6308 E Baseline Rd, Mesa, AZ 
85206 

Kyrene 7005 S Kyrene Rd, Tempe, 
AZ 85283 

4.8 SUEZ Mobile Water 4101 E Wood St, Phoenix, AZ 
85040 

Kyrene 7005 S Kyrene Rd, Tempe, 
AZ 85283 

12.9 Val Vista WWTP 3200 E McDowell Rd, Mesa, AZ 
85213 

Mesquite 37625 W Elliot Rd, 
Arlington, AZ 85322 

29.8 Avondale WRF 4800 S. Dysart Road, Avondale, 
AZ 85323 

Mesquite 37626 W Elliot Rd, 
Arlington, AZ 85322 

23.3 Corgett WRF 9500 S 186th Ln, Goodyear, AZ 
85338 

Mesquite 37627 W Elliot Rd, 
Arlington, AZ 85322 

26.7 Goodyear WWTP 4980 S 157th Ave, Goodyear, AZ 
85338 

Mesquite 37627 W Elliot Rd, 
Arlington, AZ 85322 

28.9 Luke 303 AFB WRF 5235 N Alsup Rd, Litchfield Park, 
AZ 85340 

Mesquite 37626 W Elliot Rd, 
Arlington, AZ 85322 

23.6 Rainbow Valley WRF 16699 S. Rainbow Valley Road, 
Goodyear, AZ 85338  

Mesquite 37625 W Elliot Rd, 
Arlington, AZ 85322 

21 Sundance WRF 21760 W Watkins St, Buckeye, 
AZ 85326 

Mesquite 37625 W Elliot Rd, 
Arlington, AZ 85322 

35 Tolleson WWTP 9501 W Pima St, Tolleson, AZ 
85353 

Mesquite 37625 W Elliot Rd, 
Arlington, AZ 85322 

22.2 Verrado WRF 1871 N Lancaster Street, 
Buckeye, AZ 85326 

Mesquite GS 37625 W Elliot Rd, 
Arlington, AZ 85322 

25 Festival Ranch WRF 18940 N. 287th Avenue, 
Buckeye, Arizona 85396 

Palo Verde 5801 S Wintersburg Rd, 
Tonopah, AZ 85354 

36 91st Ave WWTP 5615 S 91st Ave, Tolleson, AZ 
85353 

Palo Verde 5801 S Wintersburg Rd, 
Tonopah, AZ 85354 

29 Avondale WRF 4800 S. Dysart Road, Avondale, 
AZ 85323 

Palo Verde 5801 S Wintersburg Rd, 
Tonopah, AZ 85354 

23.7 Corgett WRF 9500 S 186th Ln, Goodyear, AZ 
85338 

Palo Verde 5801 S Wintersburg Rd, 
Tonopah, AZ 85354 

26.7 Goodyear WWTP 4980 S 157th Ave, Goodyear, AZ 
85338 

Palo Verde 5802 S Wintersburg Rd, 
Tonopah, AZ 85354 

24.69 Rainbow Valley WRF 16699 S. Rainbow Valley Road, 
Goodyear, AZ 85338  

Palo Verde 5801 S Wintersburg Rd, 
Tonopah, AZ 85354 

19.9 Sundance WRF 21760 W Watkins St, Buckeye, 
AZ 85326 
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Palo Verde 5801 S Wintersburg Rd, 
Tonopah, AZ 85354 

21.5 Verrado WRF 1871 N Lancaster Street, 
Buckeye, AZ 85326 

Santan 1006 S Val Vista Dr, Gilbert, 
AZ 85296 

21.9 23rd Ave WWTP 2470 S. 22nd Ave, Phoenix, AZ 
85009 

Santan 1006 S Val Vista Dr, Gilbert, 
AZ 85296 

35.8 Arrowhead Ranch 
WRF 

8180 W Union Hills Dr, Glendale, 
AZ 85308 

Santan 1005 S Val Vista Dr, Gilbert, 
AZ 85296 

9.7 Chandler Ocotillo 
WRF 

3315 S Old Price Rd, Chandler, 
AZ 85248 

Santan 1005 S Val Vista Dr, Gilbert, 
AZ 85296 

4.3 Greenfield WRF 4400 S Greenfield Rd, Gilbert, AZ 
85297 

Santan 1005 S Val Vista Dr, Gilbert, 
AZ 85296 

11.4 Kyrene WRF 311 West Guadalupe Rd, Tempe, 
AZ 85283 

Santan 1005 S Val Vista Dr, Gilbert, 
AZ 85296 

4.6 Southeast WRF 
(SEWRP) 

6308 E Baseline Rd, Mesa, AZ 
85206 

Santan 1005 S Val Vista Dr, Gilbert, 
AZ 85296 

9.5 Val Vista WTP 3200 E McDowell Rd, Mesa, AZ 
85213 

Springerville Highway 666, Springerville, 
AZ 85938 

126 Northern Gila County 
Sanitary District 

2200 W Doll Baby Ranch Rd, 
Payson, AZ 85541 

Springerville Highway 666, Springerville, 
AZ 85938 

107 Safford WRF 1395 W Reclamation Way, 
Safford, AZ 85546 

Springerville Highway 666, Springerville, 
AZ 85937 

  Town of Springerville 
WWTP 

285 North Papago Street, 
Springerville, AZ, 85938 
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