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Chapter 1 

INTRODUCTION AND PROJECT SUMMARY 

1.1 BACKGROUND 
The City of Goodyear (City) is committed to providing reliable and safe water service to its 
customers and collecting and treating wastewater so that it can be beneficially reused in a 
manner that protects public health and the environment. Goodyear maintains a 100-year 
designation of assured water supply that demonstrates the City's ability to provide 
continuous availability of physical water resources and the legal right to use them to serve 
the City's customers. 

The 2016 Integrated Water Master Plan (2016 IWMP) presented here was initiated by 
Goodyear to plan the City's water systems using a common set of assumptions, and to 
develop a roadmap to guide the City as it continues to grow. One of the purposes of the 
2016 IWMP is to make certain that planning is done in a coordinated manner with the same 
set of assumptions for water, wastewater, and reclaimed water systems. The capital 
improvement program has clearly defined actions that will enable the City to have the water 
resources and infrastructure in place to serve Goodyear's growing and vibrant community. 
Goodyear staff from the Water Resources, Planning, Engineering, Public Works, Water and 
Wastewater Operations, Economic Development, and Finance Departments as well as City 
Management worked together with Carollo Engineers to develop the 2016 IWMP.  

The previous integrated master plan was completed in 2007. Since that time, a major 
recession has occurred that significantly changed the rate of growth. In addition, a number 
of changes have occurred and a variety of development plans have changed. Therefore, it 
became important to update the master plan to re-establish a set of plans that the City can 
use to plan water related infrastructure to serve its citizens. 

1.1.1 Alignment with Goodyear's General Plan 

The Goodyear 2025 General Plan (General Plan) contains the City's vision for growth 
through buildout and contains an approach to achieve this vision through established 
community goals, objectives, and policies. The planning framework for the 2016 IWMP was 
developed using the General Plan study area, land use plan, and growth assumptions to 
reach a buildout population of approximately 760,000 residents. Infrastructure 
recommendations with capital costs in the 2016 IWMP are for the 2020 and 2025 planning 
periods. Concepts for how the City's water resources, water, wastewater, and reclaimed 
water systems develop over time are based on the assumption that the City will grow to a 
population of 760,000 per the General Plan. 
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1.1.2 Scope of Work 

The scope of work for the 2016 IWMP was developed to provide Goodyear with a plan to 
expand the water, wastewater, and reclaimed water systems over the next 10 years and to 
provide an estimate of buildout requirements. The scope included updates to the City's 
water resources, water system, wastewater system, and reclaimed water system master 
plans. 

The 2016 IWMP contains the following items: 

• New population and development projections based on the City's residential 
development entitlement database and the 2025 General Plan land use plan. 

• Water demand, wastewater flow, and reclaimed water availability projections were 
developed using the City's water production, customer billing and wastewater flow 
data.  

• Goodyear's water resources master plan was updated with new information on future 
supply acquisition, fully utilizing the City's Central Arizona Project (CAP) allocation, 
and developing new groundwater wells. 

• Hydraulic models were developed for the water, wastewater, and reclaimed water 
systems using the City's Geographic Information Service (GIS) data. The models 
were validated using data collected in the field and available operations information, 
to make certain they reasonably represented operational conditions.  

• The water system hydraulic model was used to evaluate the capacity of the existing 
system, size future infrastructure, and make recommendations for capital 
improvements. 

• Water system recommendations include new wells, treatment facilities, storage 
reservoirs, booster pump stations, and distribution system mains. 

• The wastewater system hydraulic model was used to evaluate the capacity of the 
existing system, size future infrastructure and make recommendations for capital 
improvements.  

• Wastewater system recommendations include new sewers, lift stations, and treatment 
capacity. 

• The reclaimed water system hydraulic model was used to evaluate the capacity of the 
existing system to deliver reclaimed water to the City's future vadose zone injection 
well project. 

• Reclaimed water use strategies were recommended that may provide additional 
opportunities for recharge by working with developments that have reclaimed water 
delivery commitments to match average reclaimed water production with peak season 
irrigation demand.  
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• Recommendations were provided for future water campuses in the north and south 
service areas that include water production, wastewater treatment and recharge 
facilities.  

1.1.3 Report Organization 

The report includes: 

• Executive Summary Brochure – Summarizes the major findings and 
recommendations of the 2016 IWMP in a graphical format. 

• Chapter 1 – Introduction and Recommendation Summary. 

• Chapter 2 – Planning Framework and Water Resources, including population, water 
demand, wastewater flow, and reclaimed water availability projections. Also includes 
a description of Goodyear's available water resources and an analysis of the physical 
and legal availability of water to meet projected demands for normal and drought 
years. 

• Chapter 3 – Water System Master Plan Update, including an evaluation of 
Goodyear's water system infrastructure and recommendations for improvements 
needed to deliver potable water. Specific projects needed through year 2025, 
including estimated timing and project budgets are identified. 

• Chapter 4 – Wastewater System Master Plan Update, including an evaluation of 
Goodyear's wastewater system infrastructure and recommendations for 
improvements needed to collect and treat wastewater. Specific projects needed 
through year 2025, including estimated timing and project budgets are identified. 

• Chapter 5 – Reclaimed Water System Master Plan Update, including an evaluation of 
Goodyear's reclaimed water supplies and infrastructure to identify water delivery and 
recharge and recovery requirements. Specific projects needed through year 2025, 
including estimated timing and project budgets are identified.  

1.2 PLANNING SUMMARY 

1.2.1 2016 IWMP Planning Area 

The City has five water planning areas (WPAs) that have been used to organize water 
supplies and capital improvements to serve the unique needs of each area. These WPAs 
are as follows: 

1. WPA 1 (North) - located north of Interstate 10. The majority of this area receives 
water supply and wastewater services from Liberty Utilities. The remaining portion is 
supplied water from EPCOR and wastewater services from the City. 

2. WPA 2 (Central) - located between Interstate 10 and the Gila River. 

3. WPA 3 (Sierra Estrella) - located between the Gila River and Pecos Road. 

4. WPA 4 (Rainbow Valley) - located between Pecos and Patterson Roads. 
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3. Purchase the City's full allotment of CAP water each year to recharge while this water 
is not required to supply demands. This stored water will help protect the City against 
future droughts. 

4. Continue to renew permits for Goodyear's existing recharge facilities and engage in 
hydrological investigations to identify favorable sites for recharge in WPA 2. 

5. Explore the possibility of establishing service line interconnections with EPCOR and 
the City of Avondale to provide water to meet peak demands on a temporary basis. A 
larger interconnect with Liberty Utilities was considered, and would require that 
Goodyear provide credits and assist with well production capabilities. 

1.3.2 Water Supplies, 2021 to 2040 

The issues identified below will need to be addressed to provide water for additional growth 
through 2040. 

Issue 1. The City currently has 17,742 AFY of CAP water rights that are available for direct 
delivery or recharge. When fully utilized, CAP water will provide for growth until 
approximately 2040 at the growth rates projected in this master plan. However, Goodyear 
currently does not have a direct, physical connection to a CAP water supply, so Arizona 
Department of Water Resources (ADWR) is not recognizing the City's full allocation. 
Goodyear is required to obtain a direct physical CAP water supply. Due to the time required 
to construct infrastructure for a CAP water supply, Goodyear should proceed now to select 
and develop a CAP water supply option.  

Issue 2. Wells that are located a long distance from the point of use are considered to be in 
a "well field" by ADWR and therefore the use of these well fields is restricted. ADWR will 
allow wells in the productive part of the Rainbow Valley aquifer to be used for development 
six miles to the north if this development is constructed as a stand-alone water supply 
system with no possibility of water from the Rainbow Valley aquifer going to the WSRV 
aquifer's service area.  

Issue 3. The Rainbow Valley Groundwater Sub-basin covers WPA 4 and WPA 5. The 
physical water supply that is withdrawn from the Rainbow Valley Aquifer needs to be 
replenished either by natural recharge, recharging reclaimed water, or bringing in another 
water supply to be recharged if there is to be a sustainable water supply. As the designated 
water provider, the City is obligated to replenish water taken from the aquifer that is beyond 
the rate of natural recharge. Surface water may be needed to help start Rainbow Valley 
development. 

Issue 4. Well water quality in Goodyear is poor, and most if not all wells drilled in the future 
will produce water high in arsenic, nitrates, or total dissolved solids (TDS). Treatment for all 
these constituents is expensive, but treatment for TDS produces a brine stream that cannot 
be returned to the natural environment. The current best technology to dispose of brine is 
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evaporation ponds that use large land areas. Other technologies are available but are not 
yet economically viable. 

To address each of these water supply issues, the City should do the following: 

1. Obtain a direct CAP water supply and treatment solution so that the City's full CAP 
allocation can be used. The CAP surface water supply will: 

a. Reduce the need for well fields in Rainbow Valley, 

b. Reduce the draw on the Rainbow Valley aquifer, 

c. Reduce the need for brine disposal facilities. Using CAP water first instead of 
developing well supplies buys time for better brine disposal techniques to be 
developed and to become more economical. 

2. Maximize the use of reclaimed water for aquifer storage. To maximize the benefit of 
reclaimed water, the City will need to: 

a. Retain ownership of reclaimed water for all future development so that through 
the use of aquifer storage and recovery, potable water supplies can be made 
available to the developments that produced the wastewater. Reclaimed water 
is the most reliable and least expensive water supply and can potentially make 
up for up to 30 percent of the City's water needs. 

b. Re-negotiate agreements with current developments to maximize the reclaimed 
water flow back to the City. 

c. As developments are constructed in Rainbow Valley, construct aquifer storage 
and recovery facilities to beneficially use reclaimed water. As the timing of 
development in Rainbow Valley becomes more clear, the cost of a recharge 
facility will need to be included in the Infrastructure Improvement Plan (IIP). 

d. Revise the City's policies on the use of reclaimed water to direct the use of this 
water to aquifer storage instead of landscaping and water features. 

3. Implement water conservation measures to reduce water use with a goal of reducing 
the percentage of outdoor water use by half through buildout to extend the benefit of 
current water resources. 

1.3.3 Water Supplies, 2040 and Beyond 

The following issues will need to be addressed in addition to the issues identified in 
Sections 1.3.1 and 1.3.2. 

Issue 5. The City needs an additional 14,535 AFY of physical water supplies just to serve 
developments where the City has already been committed to supply water.  

Issue 6. The City does not have the water resources needed to serve the entire service 
area to support a population of 760,000 by buildout. Additional water supplies of 
40,500 AFY will need to be obtained to support the growth in the General Plan.   
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The following recommendations will help the City to have a sustainable water supply 
support the growth in the General Plan in addition to the recommendations in 
Sections 1.3.1 and 1.3.2: 

1. Lease additional CAP water from Indian communities that may have water to lease. 
Due to the competition for remaining leases, the City should seek to obtain this lease 
as soon as possible.  

2. Continue to pursue additional CAP non-Indian agricultural (NIA) water, which will be 
made available by year 2020. The City should also pursue any additional NIA water 
that becomes available after 2020.  

3. Treating reclaimed water for potable use is currently illegal without the water going 
through a natural barrier first. However, the technology is available to safely treat 
reclaimed water and laws in several states have been changed to allow direct potable 
reuse. The practice is being evaluated in Arizona and could become legal at some 
future time. When it becomes legal, additional water supply options become available 
to the City. The City can also reduce the water needed for aquifer storage and 
recovery. Goodyear should monitor changes to the regulations on direct potable 
reuse as a means of strengthening its water resources portfolio. 

4. Monitor brine management technologies and implement improved technologies when 
lower costs or smaller evaporation ponds become a possibility. 

5. Pursue opportunities to purchase or lease water that currently flows in the Buckeye 
Irrigation Canal. This potential water source is physically located in Goodyear and is 
therefore more accessible than remote water sources. As development occurs, the 
irrigation that this canal water is used for will go away, potentially freeing this water up 
for lease or purchase.  

6. Pursue additional water supplies that may include the Harquahala well field water. 

1.4 CAP WATER SUPPLY ALTERNATIVES 
Several options have been identified to deliver treated CAP water into the Goodyear water 
distribution system. These options are: 

Option 1. Purchase capacity in the White Tanks WTP that is owned by EPCOR and 
transport water through EPCOR's Aqua Fria District transmission main to the intersection of 
Camelback and Perryville Roads. Construct a pipeline from that location to the planned 
Silva site at the intersection of Citrus and Harrison Roads. 

Option 2. Purchase capacity in the White Tanks WTP that is owned by EPCOR and 
construct a new, dedicated pipeline from the WTP to the Silva site. Obtaining water treated 
at the White Tanks WTP provides the convenience of using an existing facility. 
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Option 3. Construct a turnout on the Beardsley Canal near the Indian School Road 
alignment and construct a dedicated pipeline to carry raw water to a proposed water 
treatment plant site west of the 157th Avenue WRP, on land that would need to be 
purchased by the City. This proposed site will be referred to as the "Water Campus." 

Option 4. Construct a turnout on the Beardsley Canal near the Indian School Road 
alignment and construct a dedicated pipeline to carry raw water to a proposed water 
treatment plant site on land that will need to be purchased near Citrus Road and south of 
the RID Canal. After treatment, the water would be delivered to the Goodyear distribution 
system. 

Option 5. Wheel the City's CAP water through the Salt River Project (SRP) canal system to 
the end of the Grand Canal near 99th Avenue, where a 96-inch pipeline goes south to the 
Gila River. Construct a pipeline beginning at the intersection of Broadway and 99th Avenue 
that connects to the 96-inch SRP pipeline and goes west across the Aqua Fria River to the 
proposed water campus for treatment. 

Characteristics of one or more of these options include the following: 

1. White Tanks WTP. The City would purchase capacity in the White tanks WTP that 
could be reimbursed through impact fees. The City would not have physical 
ownership in the plant. The cost for 6.6 mgd of capacity is $30 million. A breakdown 
of the components of this treatment cost is not available. However, for the purpose of 
comparing options, this cost is assumed to include treatment that meets or exceeds 
water quality standards at the plant. EPCOR is making improvements to avoid past 
summertime shutdowns due to turbidity, and the cost of these improvements is 
included. Goodyear would pay a bulk rate for the water, and would participate in the 
proportional cost of upgrades in the plant over time. The City would pay for water at 
an agreed upon bulk rate. EPCOR has 80 mgd of capacity in the Beardsley Canal, 
and Goodyear's water allotment would be included in the 80 mgd of capacity.  

2. Option 1. Option 1 is intended to be an initial phase of Option 2, where the cost of a 
portion of the transmission main between the White Tanks WTP and the Silva site is 
deferred for several years. EPCOR may need the full capacity of its transmission 
main to serve its customers sometime between 2020 and 2025. 

3. Beardsley Canal Capacity. If the City were to wheel CAP water through the Beardsley 
Canal to its own treatment plant, the Beardsley Canal has capacity as far south as 
Indian School Road, where the canal capacity is 60 - 75 cubic feet per second (cfs) 
and current users take about 20 cfs of capacity. Goodyear needs about 25 cfs of 
capacity, so the canal has adequate capacity. Goodyear would pay a wheeling 
charge to the Maricopa Water District (MWD) for water delivery. Most of the time 
water is CAP water, but occasionally water is delivered from the reservoir 
downstream from Lake Pleasant and has a lower quality. The wheeling charge would 
be somewhere between $16 and $25 per acre-foot. 
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4. Goodyear Water Campus. The concept of a water campus near the 157th Avenue 
WRP is to establish a location for surface water treatment that is central to Goodyear 
that could treat surface water from several sources, and deliver into the distribution 
system at a location that minimizes travel distances and therefore minimizes 
trihalomethane (THM) formation in the distribution system. Water treatment in 
Goodyear provides an advantage over treatment at a distant location from a THM 
water quality perspective. In addition to treating CAP water, the water campus could 
treat Buckeye Canal water also at some time in the future. When direct potable reuse 
(DPR) becomes legal, reclaimed water from the 157th Avenue WRP could be 
delivered to the water campus for treatment. 

5. Water treatment near the Silva site. The purpose of water treatment at a location west 
of the Silva site is to reduce water transmission main costs for water taken from the 
Beardsley Canal. 

6. Goodyear water treatment plant cost options. The cost estimates for water treatment 
are based on the costs that others have paid for similar treatment in Arizona. The 
costs are based on the assumption that the solids stream would be delivered to the 
157th Avenue Water Reclamation Plant. There may be efficiencies to be gained by 
having all the solids handling in one place. The solids flow rate from the plant could 
vary between 5 gpm and 50 gpm, which is a small flow for the capacity of a 6-mgd 
plant. The cost includes ozone treatment, which is not required, but makes plant 
operation easier. The cost also includes $5.6 million for contingencies. 

7. Managing THM levels. Water treated at the White Tanks WTP would need to have 
additional treatment with GAC contactors at the Silva site to manage THM levels. 

8. pH and alkalinity treatment. Surface water treated at any location would need 
additional treatment to manage pH and alkalinity levels to avoid water quality 
problems when this surface water is introduced into the Goodyear system, which has 
been supplied by wells up to this point. Well water may also be blended with the 
surface water to avoid water quality problems. Wells are planned in the vicinity of the 
Silva site and could also be planned near the water campus. 

9. Wheeling water through SRP. The SRP system has capacity for Goodyear's CAP 
water. The City would lease a part of the capacity in the CAP - SRP interconnect, and 
pay a wheeling charge. The SRP board would need to approve the wheeling 
agreement. If managed correctly, water from the SRP system could be delivered by 
gravity from the 96-inch pipeline. 

10. Each option includes the cost of storage and pumping into the distribution system. 

The cost of each option was calculated assuming an initial supply of 6.6 mgd, to have a 
comparison with the EPCOR option. Pipelines and storage costs were set to provide only 
the amount needed for 6.6 mgd. The planning level cost estimates for each option varied 
between $64 million and $85 million. This cost range is within the accuracy of the cost 
estimates for a Class 4 estimate; so, the decision as to the preferred option will be based 
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on other factors. However, the City will need additional CAP water treatment beyond 
6.6 mgd; so additional costs were calculated for the total CAP water right of 15.8, or 
16 mgd. For treatment at a Goodyear plant, reasonable economies of scale could be 
obtained with conventional treatment in increments of 8 mgd; so, the costs of an 8-mgd 
option and a 16-mgd option were calculated. The full pipeline cost was calculated with the 
initial 8 mgd so that only one pipe is constructed to carry the ultimate flow. The cost range 
to provide a Phase 1 treatment capacity of 8 mgd with transmission pipelines large enough 
to supply 16 mgd varies between $87 million and $108 million. The total cost of Phase 1 
plus Phase 2 varies between $143 million and $158 million. A major factor in the cost of 
providing a surface water supply is the cost of the pipeline to deliver the water.  

1.4.1 CAP Supply Decision Factors 
The following factors will be a part of the decision process to select the preferred CAP 
water delivery option: 

1. Partnering with other entities. Each of the water treatment and delivery options will 
require partnering with one or more entities. Options 1 and 2 require a partnership 
with EPCOR and MWD. Options 3 and 4 require a partnership with MWD. Option 5 
requires a partnership with SRP. Each partnership provides benefits to the City, but 
could also contains risks if the objectives of the parties diverge. Goodyear should 
evaluate the risks associated with each partnership. 

2. The partnership with EPCOR provides the benefit of convenience, and most likely 
would be able to deliver treated water sooner than other options. However, Goodyear 
would not be in a good position to manage costs, and THM formation would be more 
of a challenge due to the distance between the treatment plant and customers. 

3. Water treatment at the water campus location provides the best long term location for 
a treatment facility because the potential for THMs is reduced, and because this 
treatment facility could treat water from other sources in the future when this water 
becomes available. 

4. Water treatment somewhere near the Silva site offers the advantage of lower pipeline 
construction costs in the near term. This site would still be useful to treat water from 
the Buckeye Canal, and also DPR, but additional piping would be required for these 
potential future sources. 

5. Selecting one water treatment option for the initial phase, then considering a different 
option in the future was also considered. However, obtaining CAP water from two 
different sources removes the potential for economies of scale that could be obtained 
when using one large plant for CAP treatment, and the pipeline costs would be high, 
so having two different CAP water sources would not be economical in the long term. 
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Table 1.5 5-Year Water System CIP Project Summary - Projects for Existing Deficiencies 
2016 Integrated Water Master Plan  
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of not Implementing 
Project 

FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

Total Project 
Cost 

Summarized 
Total Project 

Cost 
 - CAP contract capital charges Pay for CIP water supply. Goodyear City No access to CAP water. $284,000 $284,000 $284,000 $284,000 $284,000 $1,420,000 $1,420,000 

WA1510 1 Equip Adaman Well 3 
(1,300 gpm) & Arsenic 
Treatment 

Increase water supply. North of Camelback 
Road along Sarival 

Failure of other water supplies causes a 
failure of Goodyear's ability to deliver water 
on high water demand days, City fails to 
meet performance criteria for water supply. 

$1,722,000 $- $- $- $- $1,722,000 $5,713,000 

Connect the Adaman Well to 
the Sarival transmission main 
with 1/2 mile of 12-inch main 
and 1/2 mile of 24 inch main 

Deliver Adaman well water. Sarival Avenue Failure to use new Adaman well. $1,645,000 $- $- $- $- $1,645,000 

Arsenic Treatment for 
Adaman Well 3. Assumed 
70% supply treated/30% 
supply blended. 

Comply with water quality standards. Site 21 Water supply does not meet state and 
federal water quality standards. 

$2,346,000 $- $- $- $- $2,346,000 

IWMP_W1 2 Groundwater well siting study Determine favorable locations for new 
groundwater wells in the north and 
south service areas. 

Goodyear City Wells may not be located to legally and 
physically deliver water. 

$100,000 $- $- $- $- $100,000 $100,000 

IWMP_W2 3 New Site 12 Well (1,200 gpm) Increase water supply. Assume well water can 
be delivered to Site 12 
pending groundwater 
siting study 

Satisfy water supply performance criteria. $3,247,000 $- $- $- $- $3,247,000 $6,108,000 

Pipeline from new well to 
Site 12 

Deliver water to Site 12 for treatment. Undetermined well 
location to Site 12 

Satisfy water supply performance criteria. $644,000 $- $- $- $- $644,000 

RO treatment for well Comply with water quality standards. Undetermined well 
location to Site 12 

Water supply does not meet state and 
federal water quality standards. 

$2,167,000 $- $- $- $- $2,167,000 

Land for well site Increase water supply. Near Site 12 Satisfy water supply performance criteria. $50,000 $- $- $- $- $50,000 
WA1502 4 Site 12 Pumps (+ 1,800 gpm) Meet peak hour pumping 

requirements. 
Site 12 Failure to supply peak demands. $727,000 $- $- $- $- $727,000 $727,000 

IWMP_W3 5 8-inch brine line for RO 
concentrate 

Water treatment requirements. Near Site 12 RO concentrate is not disposed of legally 
and properly. 

$430,000 $- $- $- $- $430,000 $430,000 

IWMP_W4 6 Booster Pump Station 13 
Reservoir Rehabilitation 

Existing 1.5 MG Steel tank leaks and 
full use of the storage is not possible. 
Interior coating is failing; numerous 
corrosion locations on floor & walls. 

Booster PS 13 Loss of storage capacity can hinder 
firefighting capabilities. Corrosion can lead to 
severe leaks and tank foundation being 
undermined. 

$250,000 $- $- $- $- $250,000 $250,000 

IWMP_W5 78 Well 19 production 
improvement 

Well production has dropped from 
1200 gpm in 2010, to 850 gpm in 
2014. 

Well 19 Loss of production here requires a makeup 
somewhere else - system wide. This pump 
operates 365 days. 

$300,000 $- $- $- $- $300,000 $300,000 

IWMP_W6 8 Well 19 Block Wall Protect integrity of Well 19. Well 19 Well 19 susceptible to damage. $69,303 $- $- $- $- $69,303 $69,303 
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Table 1.5 5-Year Water System CIP Project Summary - Projects for Existing Deficiencies 
2016 Integrated Water Master Plan  
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of not Implementing 
Project 

FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

Total Project 
Cost 

Summarized 
Total Project 

Cost 
IWMP_W7 9 New Site 12 Well (1,200 gpm) Increase water supply. Assume well water can 

be delivered to Site 12 
pending groundwater 
siting study 

Satisfy water supply performance criteria. $- $3,247,000 $- $- $- $3,247,000 $6,108,000 

Pipeline from new well to 
Site 12 

Deliver water to Site 12 for treatment. Undetermined well 
location to Site 12 

Satisfy water supply performance criteria. $- $644,000 $- $- $- $644,000 

RO treatment for well Comply with water quality standards. Undetermined well 
location to Site 12 

Water supply does not meet state and 
federal water quality standards. 

$- $2,167,000 $- $- $- $2,167,000 

Land for well site Increase water supply. Near Site 12 Satisfy water supply performance criteria. $- $50,000 $- $- $- $50,000 
IWMP_W8 10 Well 18A casing and screen 

replacement - Re-drill and 
equip well using municipal 
standards 

Well production has reduced since 
1998 and the Johnson screens have 
many holes resulting in sand and filter 
pack being pumped out. 

Well 18A Loss of water production to meet water 
demands. 

$- $1,000,000 $- $- $- $1,000,000 $1,000,000 

IWMP_W9 11 Well 18B casing and screen 
replacement - Re-drill and 
equip well using municipal 
standards 

Well production has reduced since 
1998 and the Johnson screens have 
many holes resulting in sand and filter 
pack being pumped out. 

Well 18B Loss of water production to meet water 
demands. 

$- $1,000,000 $- $- $- $1,000,000 $1,000,000 

IWMP_W10 12 Bullard RO Campus filter 
assembly rehabilitation or 
replacement 

The South filter assemblies are 
corroding excessively due to leaks. 

Bullard RO Campus Loss of filter assemblies could result in 
damage to RO membranes and loss of 
production; high O&M costs. 

$- $75,000 $- $- $- $75,000 $75,000 

IWMP_W11 13 Bullard RO Campus SST 
piping improvements 

SST influent piping has developed 
multiple pin holes caused by 
corrosion. 

Bullard RO Campus Loss of influent piping will shut down the RO 
process. 

$- $60,000 $- $- $- $60,000 $60,000 

IWMP_W12 14 Add an additional 1,000 gpm 
pump at Site 13 

Meet fire flow requirements. Site 13 Failure to provide sufficient fire flow for 
emergency events. 

$- $- $798,000 $- $- $798,000 $798,000 

IWMP_W13 15 Well 1 redrill and re-equip at a 
new site using municipal 
standards. 

Old irrigation well with slot cuts in 
casing installed 1940 +/-. Past useful 
life. 

Well 1 Loss of water production to meet water 
demands. 

$- $- $6,108,000 $- $- $6,108,000 $6,108,000 

IWMP_W14 16 1.2 MG storage capacity for 
north service area 

Meet system water storage 
requirements. 

North service area - 
actual location to be 
determined 

Failure to satisfy storage performance 
criteria. 

$- $- $- $4,039,000 $- $4,039,000 $4,539,000 

Land for 1.2 MG reservoir Land is required for a storage site. to be determined Additional storage not possible. $- $- $- $500,000 $- $500,000 
IWMP_W15 17 Well 3 well redrill and 

re-equip using municipal 
standards. 

Old irrigation well with slot cuts in 
casing installed 1960 +/-. Casing is 
fragile and City does not brush to 
clean. 

Well 3 Loss of water production to meet water 
demands. 

$- $- $- $1,000,000 $- $1,000,000 $1,000,000 

IWMP_W16 18 Replace mains in Sarival 
Estates 

Address leaks/failures. Northwest corner of 
Sarival and Lower 
Buckeye Road 

Water leaks and pipeline failures continue to 
occur, with corresponding costs. 

$- $- $- $- $2,904,000 $2,904,000 $2,904,000 
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Table 1.5 5-Year Water System CIP Project Summary - Projects for Existing Deficiencies 
2016 Integrated Water Master Plan  
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of not Implementing 
Project 

FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

Total Project 
Cost 

Summarized 
Total Project 

Cost 
IWMP_W17 19 Create DMOM plan Proactive management of distribution 

system. 
N/A Water distribution system maintenance and 

capacity management not consistently 
implemented, increasing the risk of 
infrastructure failures and/or failure to deliver 
water. 

$- $- $- $- $100,000 $100,000 $100,000 

IWMP_W18 20 Booster Pump Stations "cans" 
corrosion evaluation study - 
all pump stations 

Field site visits noted numerous pump 
stations were significant corrosion was 
observed at the interface of the pump 
"can" and the concrete. How bad is the 
corrosion? 

At various pump stations Loss of pumping capability to meet water 
demands if "cans" collapse into the pumps 

$- $- $- $- $150,000 $150,000 $150,000 

Subtotal $13,981,303 $8,527,000 $7,190,000 $5,823,000 $3,438,000 $38,959,303 $38,959,303 
WATER 5-YEAR CIP TOTAL $38,959,303  

ENR CCI = 9886 Costs are not escalated in future years. 
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Table 1.6 10-Year Water System CIP Project Summary - Growth Related Projects 
2016 Integrated Water Master Plan 
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of Not 
Implementing 

Project 
FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

FY 2021 
Costs 

FY 2022 
Costs 

FY 2023 
Costs 

FY 2024 
Costs 

FY 2025 
Costs Total Cost 

IWMP_W2 1 Additional Land Cost for New 
Site 12 Well 

Increase water supply. Near Site 12 Water Supply 
Criteria not met. 

$100,000 $- $- $- $- $- $- $- $- $- $100,000 

IWMP_W7 1 Additional Land Cost for New 
Site 12 Well 

Increase water supply. Near Site 12 Water Supply 
Criteria not met. 

$- $100,000  $- $- $- $- $- $- $- $100,000 

IWMP_W19 1 New Well (1,300 gpm) Serve future growth. Near Silva Site Inability to meet 
projected maximum 
day demands. 

$- $- $3,247,000 $- $- $- $- $- $- $- $3,247,000 
Pipeline for new well Deliver water from well site to 

treatment location. 
From new well 
to Silva Site 

$- $- $644,000 $- $- $- $- $- $- $- $644,000 

RO Treatment for new well Comply with water quality 
standards. 

Silva Site $- $- $2,167,000 $- $- $- $- $- $- $- $2,167,000 

Land for well site Land is required to site 
infrastructure. 

Near Silva Site $- $- $150,000 $- $- $- $- $- $- $- $150,000 

IWMP_W13 1 Additional Land Cost for 
Relocated Well 1 

Increase water supply. TBD Needed to continue 
Well 1 production. 

$- $- $100,000 $- $- $- $- $- $- $- $100,000 

IWMP_W20 2 New Well (1,300 gpm) Serve future growth. Near Silva Site Inability to meet 
projected maximum 
day demands. 

$- $- $- $3,247,000 $- $- $- $- $- $- $3,247,000 
Pipeline for new well Deliver water from well site to 

treatment location. 
From new well 
to Silva Site 

$- $- $- $644,000 $- $- $- $- $- $- $644,000 

RO Treatment for new well Comply with water quality 
standards. 

Silva Site $- $- $- $2,167,000 $- $- $- $- $- $- $2,167,000 

Land for well site Land is required to site 
infrastructure. 

Near Silva Site $- $- $- $150,000 $- $- $- $- $- $- $150,000 

IWMP_W15 2 Water treatment and land for a 
relocated Well 3 

Old irrigation well needs 
rehabilitation, is located in the 
vicinity of a Superfund site 
plume. 

TBD Needed to continue 
Well 3 production. 

$- $- $- $5,258,000 $- $- $- $- $- $- $5,258,000 

IWMP_W21 3 New Well (1,300 gpm) Serve future growth. Near Silva Site Inability to meet 
projected maximum 
day demands. 

$- $- $- $- $3,247,000 $- $- $- $- $- $3,247,000 
Pipeline for new well Deliver water from well site to 

treatment location. 
From new well 
to Silva Site 

$- $- $- $- $644,000 $- $- $- $- $- $644,000 

RO Treatment for new well Comply with water quality 
standards. 

Silva Site $- $- $- $- $2,167,000 $- $- $- $- $- $2,167,000 

Land for well site Land is required to site 
infrastructure. 

Near Silva Site $- $- $- $- $150,000 $- $- $- $- $- $150,000 

IWMP_W22 4 2.6 MG storage reservoir  Serve future growth. Needed for 
well treatment and blending 
schemes. 

Silva Site Inability to meet 
projected demands 
in WPA 2, 
particularly north 
west Goodyear. 

$- $6,800,000 $- $- $- $- $- $- $- $- $6,800,000 
8.8 mgd (6,100 gpm) booster 
station 

$- $4,800,000 $- $- $- $- $- $- $- $- $4,800,000 

IWMP_W24 5 1 Rainbow Valley Well Provides 1.5 mgd of supply to 
WPA 3/4 and reduces the 
amount of water needed from 
the north (WPA 2) to serve 
developments in the south. 

WPA 4 Places more burden 
on water production 
and infrastructure in 
the north (WPA 2) to 
serve the south.  

$- $- $- $- $- $- $- $- $- $3,247,000 $3,247,000 
Well Transmission Pipeline 
(1 RV Well) 

$- $- $- $- $- $- $- $- $- $10,500,00
0 

$10,500,00
0 

Well Treatment (1 RV Well) $- $- $- $- $- $- $- $- $- $2,167,000 $2,167,000 
Land (1 RV Well) $- $- $- $- $- $- $- $- $- $150,000 $150,000 

IWMP_W25 - New 16-in water main 
(5,610 LF) Broadway Road from 
Citrus Road to Cotton Lane 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$- $- $- $1,641,500 $- $- $- $- $- $- $1,641,500 

IWMP_W26 - New 12-in water main 
(5,280 LF) Van Buren Street 
from Perryville Road to Citrus 
Road 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$- $- $- $- $1,286,000 $- $- $-  $- $1,286,000 
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Table 1.6 10-Year Water System CIP Project Summary - Growth Related Projects 
2016 Integrated Water Master Plan 
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of Not 
Implementing 

Project 
FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

FY 2021 
Costs 

FY 2022 
Costs 

FY 2023 
Costs 

FY 2024 
Costs 

FY 2025 
Costs Total Cost 

IWMP_W27 - New 16-in water main 
(2,640 LF) Citrus Road from 
Van Buren Street to Roosevelt 
Street 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$- $- $- $- $772,500 $- $- $-  $- $772,500 

IWMP_W28 - New 24-in water main 
(2,640 LF) Van Buren from 
Citrus to 174th Avenue 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$-  $1,001,600 $- $- $- $- $-  $- $1,001,600 

IWMP_W29 - New 24-in water main 
(2,640 LF) Citrus Road from 
Harrison Street to Van Buren 
Street 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$-  $1,001,600 $- $- $- $- $-  $- $1,001,600 

IWMP_W30 - New 16-in water main 
(5,280 LF) Litchfield Road from 
Yuma Road to Van Buren 
Street 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$- $- $- $- $- $1,544,900 $- $-  $- $1,544,900 

IWMP_W31 - New 16-in water main (650 LF) 
Litchfield Road from El Cielo 
Street to MC85 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$- $- $- $- $- $190,200 $- $-  $- $190,200 

IWMP_W32 - New 12-in water main 
(4,300 LF) Litchfield Road from 
Broadway Road to La Tierra 
Street 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$- $- $- $- $- $- $1,155,800 $-  $- $1,155,800 

IWMP_W33 - New 16-in water main 
(7,920 LF) Broadway Road 
from Estrella to 143rd Avenue 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$- $- $- $- $- $- $2,317,400 $-  $- $2,317,400 

IWMP_W34 - New 12-in water main 
(2,680 LF) Broadway Road 
from 143rd Avenue to Litchfield 
Road 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$- $- $- $- $- $- $- $- $720,400 $- $720,400 

IWMP_W35 - New 12-in water main 
(3,430 LF) 143rd Avenue from 
Broadway to North of El Sol 
Street 

Serve future growth and expand 
the distribution system. 

WPA 2 Inability to serve 
future development. 

$- $- $- $- $- $- $- $- $922,000 $- $922,000 

IWMP_W36 - New 12-in water main 
(3,940 LF) Loop completion in 
CantaMia 

Serve future growth and expand 
the distribution system. 

WPA 3 Inability to serve 
future development. 

$- $- $1,059,100  $- $- $- $- $- $- $1,059,100 

IWMP_W37 - New 16-in water main 
(1,300 LF) connection from 
CantaMia north loop to Willis 
Road 

Serve future growth and expand 
the distribution system. 

WPA 3 Inability to serve 
future development. 

$- $- $380,400  $- $- $- $- $- $- $380,400 

IWMP_W38 - New 12-in water main 
(8.790 LF) south of Westar to 
Rainbow Valley Road 

Serve future growth and expand 
the distribution system. 

WPA 3 Inability to serve 
future development. 

$- $- $2,362,800  $- $- $- $- $- $- $2,362,800 

IWMP_W39 - New 12-in water main 
(1,930 LF) connection from 
Calistoga Drive to the west 

Serve future growth and expand 
the distribution system. 

WPA 3 Inability to serve 
future development. 

$- $- $- $518,800 $- $- $- $- $- $- $518,800 
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Table 1.6 10-Year Water System CIP Project Summary - Growth Related Projects 
2016 Integrated Water Master Plan 
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of Not 
Implementing 

Project 
FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

FY 2021 
Costs 

FY 2022 
Costs 

FY 2023 
Costs 

FY 2024 
Costs 

FY 2025 
Costs Total Cost 

IWMP_W40 - New 12-in water main 
(1,570 LF) Mountain Vista 
Drive from 182nd to 184th 
Avenue 

Serve future growth and expand 
the distribution system. 

WPA 3 Inability to serve 
future development. 

$- $- $- $422,000 $- $- $- $- $- $- $422,000 

IWMP_W41 - New 12-in water main 
(3,500 LF) 184th Avenue from 
Calistoga Drive to south of 
Mountain Vista Drive 

Serve future growth and expand 
the distribution system. 

WPA 3 Inability to serve 
future development. 

$- $- $- $940,800 $- $- $- $- $- $- $940,800 

IWMP_W42 - New 16-in water main 
(8,400 LF) East of Rainbow 
Valley Road from west of Willis 
Road to the west 

Serve future growth and expand 
the distribution system. 

WPA 3 Inability to serve 
future development. 

$- $- $- $2,457,800 $- $- $- $- $- $- $2,457,800 

IWMP_W43 - New 12-in water main 
(17,000 LF) connection north 
east of Estrella and Cotton 
Lane 

Serve future growth and expand 
the distribution system. 

WPA 3 Inability to serve 
future development. 

$- $- $- $- $- $- $- $- $4,569,600 $- $4,569,600 

IWMP_W44  1.5 MG of Redundant storage 
for Site 13 

Take the original storage down 
for maintenance. 

WPA3 Redundancy, 
inability to fully 
maintain current 
Site 13 reservoir. 

$- $- $- $- $- $- $- $4,000,000 $- $- $4,000,000 

Subtotal $100,000 $11,700,000 $12,113,500 $17,446,900 $8,266,500 $1,735,100 $3,473,200 $4,000,000 $6,212,000 $16,064,000 $81,111,200 
WATER 10-YEAR CIP TOTAL $81,111,000           
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Table 1.7 Wastewater CIP Project Summary Five-year CIP for 2015 System Deficiencies 
2016 Integrated Water Master Plan 
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of not Implementing the 
Project 

FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

Total 
Project 
Costs 

WW-1 1 Rainbow Valley WRF Influent Pump Station  Lack of instrumentation on the piping system 
prevents monitoring pump performance and 
wetwell levels 

Rainbow Valley WRF Potential spill from overflowing wetwell; 
premature pump failure 

$70,100     $70,100 

WW-2 2 Rainbow Valley WRF Sludge Holding Tanks Significant piping and valving improvements 
are required to enable process operations to 
be efficient 

Rainbow Valley WRF Potential violations of discharge permit due to 
lack of process redundancy 

$157,700     $157,700 

WW-3 3 Goodyear WRF (157th Avenue) Solids 
Handling Facility upgrade 

Rehabilitation and upgrade of existing 
equipment and installation of finer screening 
unit for process improvement 

Goodyear WRF Potential violations of discharge permit due to 
lack of process redundancy, and aging 
equipment 

$1,351,900     $1,351,900 

WW-4 4 Perryville Grinder Station - screen and auger 
installation 

Solids from Perryville Prison are not removed 
from the collection system and cause debris 
issues at the Goodyear WRF 

Perryville Grinder Station Potential for backup of collection system at 
prison; increased O&M at Goodyear WRF to 
remove debris 

$300,000     $300,000 

WW-5 5 Replace Wells Fargo force main Continual problem with surcharging of 
wetwell and pumps cannot be fully utilized 

Wells Fargo Lift Station Potential for backup in collection system is 
high 

$556,000     $556,000 

WW-6 6 Upsize approximately 300 LF of gravity sewer 
pipeline 

Continual problem with surcharging and 
debris accumulation; O&M costs are high 

Prison connection to 
Goodyear system 

Potential for backup in collection system is 
high 

$190,000     $190,000 

WW-7 7 Lift Station 12 - Rainbow Valley Lift Station 
Influent piping and wetwell rehabilitation 

Influent piping has corroded and fallen off its 
connection resulting in need to operate 
wetwell with higher level than best practices; 
wetwell re-coating 

Rainbow Valley Lift Station Loss of capacity in wetwell for pump cycling 
risking potential backup in collection system 

$148,000     $148,000 

WW-8 8 Lift Station 7 - Ricardo Lift Station pumps 
replacement, guide rails, chains and wetwell 
coatings, Lift Station 8 - Irene Lift Station 
pumps replacement, guide rails, chains and 
wetwell coatings 

Pumps need replacement along with piping 
and guide rails; wetwell coating needs 
rehabilitation 

Lift Station 7 and 8 Potential failure of pumps to operate and 
subsequent spill, backup in collection system 

$335,000     $335,000 

WW-9 9 Implement CMOM program Proactively manage collection system to 
prevent spills and reduce life cycle operating 
costs 

Citywide Collection system is not systematically 
maintained so the risk of sewer overflows 
increases; maintenance costs increase as 
repairs must be done after failures occur. 

$225,000     $225,000 

WW-10 10 Rehabilitation of severely corroded sewer 
manholes that force mains discharge into 

Precast concrete manholes have been 
severely corroded due to high H2S and are at 
risk of failing 

Various locations in 
collection system 

Potential for manhole collapse causing 
disruption and/or injury if the manhole is 
located in a roadway 

$270,000     $270,000 

WW-11 11 Goodyear WRF (157th Avenue) South Digester 
Rehabilitation 

Aging and cracked digester needs repair or 
replacement to prevent leakage into the 
aquifer 

Goodyear WRF Potential Contamination of the Aquifer; 
violation of discharge permit 

$315,000     $315,000 

WW-12 12 Rehabilitation of QS 59 small diameter sewer 
pipelines and associated manholes using 
no-dig CIPP methods 

Existing small diameter VCP sewer pipes 
have numerous cracks and allow significant 
root intrusion resulting in excessive 
maintenance 

QS 59 Potential sewer line backup and subsequent 
overflow of sewage, violation of permit 

$1,600,000     $1,600,000 

WW-13 13 Goodyear WRF (157th Avenue) Solids 
Handling Facility upgrade 

Addition of third centrifuge for process 
redundancy 

Goodyear WRF Potential violations of discharge permit due to 
lack of process redundancy, and aging 
equipment 

 $1,204,300    $1,204,300 
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Table 1.7 Wastewater CIP Project Summary Five-year CIP for 2015 System Deficiencies 
2016 Integrated Water Master Plan 
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of not Implementing the 
Project 

FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

Total 
Project 
Costs 

WW-14 14 Lift Station 5 - Bio Flora Lift Station pump 
replacement; piping 

Pumps need replacement along with piping 
and guide rails 

Lift Station 5 Potential failure of pumps to operate and 
subsequent spill, backup in collection system 

 $184,000    $184,000 

WW-15 15 Corgett WRF Influent Pump Station and 
Headworks Improvements 

Need to address wetwell corrosion, replace 
grit removal and washer/compactor 
equipment 

Corgett WRF Potential violations of discharge permit due to 
aging equipment and process inefficiencies 

 $793,400    $793,400 

WW-16 16 Rainbow Valley WRF waterline extension Need to connect to domestic water system for 
supply of water at the WRF; addition of fire 
hydrant 

Rainbow Valley WRF Continue to haul potable water to site for lab 
and personnel use; lack of firefighting 
capability on site 

 $123,500    $123,500 

WW-17 17 Rainbow Valley WRF Aeration Basin 
improvements and membrane replacement 

Replace failed aeration membranes, and 
make significant upgrades to air piping for 
process improvements 

Rainbow Valley WRF Potential violations of discharge permit due to 
lack of process redundancy, and failed 
equipment 

 $237,600    $237,600 

WW-18 18 Rainbow Valley WRF RAS/WAS Pump Station 
improvements 

Addition of VFDs on pump motors, MOV for 
control valve and piping from ARVs to wetwell 

Rainbow Valley WRF Potential spill from ARVs discharging to 
ground; potential premature equipment 
failure; inefficient use 

 $51,700    $51,700 

WW-19 19 Rainbow Valley solids Handling Area 
improvements 

Improvements to solids handling area Rainbow Valley WRF Potential violations from dewatered solids 
spilling onto the ground rather than into bin or 
concrete slab 

 $63,200    $63,200 

WW-20 20 Lift Station 10 - Lum Lift Station - pump 
replacement 

Pumps need replacement along with ARVs 
and piping, wetwell coatings need 
rehabilitation 

Lift Station 10 - Lum Potential failure of pumps to operate and 
subsequent spill, backup in collection system 

 $167,000    $167,000 

WW-21 21 Rehabilitation of severely corroded sewer 
manholes within collection system 

Precast concrete manholes have been 
severely corroded due to high H2S and need 
rehabilitation 

Various locations in 
collection system 

Potential for manhole collapse causing 
disruption and/or injury if the manhole is 
located in a roadway 

 $500,000    $500,000 

WW-22 22 Lift Station 6 - (Lost Lift Station) - pump 
replacement and wetwell rehabilitation 

Pump station is 28 years old - pumps have 
outlived useful life; wetwell is highly corroded; 
site security 

Lift Station 6 (Lost Lift 
Station) 

Potential failure of pumps to operate and 
subsequent spill, backup in collection system 

  $275,000   $275,000 

WW-23 23 Lift Station 3 - Palm Valley Lift Station pumps 
replacement; generator panel; wetwell coating 

Pumps need replacement along with piping 
and guide rails; wetwell coating needs 
rehabilitation 

Lift Station 3 Potential failure of pumps to operate and 
subsequent spill, backup in collection system 

  $90,000   $90,000 

WW-24 24 Corgett WRF Chlorine Contact Basin 
Improvements 

Optimize chlorine dosing to ensure proper 
chlorine levels in effluent 

Corgett WRF Over spending chemicals, discharging 
effluent with too high chlorine levels 

  $157,300   $157,300 

WW-25 25 Lift Station 12 - Rainbow Valley Lift Station 
Pump Replacement 

Area being served is growing and there is no 
redundancy at the lift station 

Rainbow Valley Lift Station Potential failure of pumps to operate and 
subsequent spill, backup in collection system 

  $101,000   $101,000 

WW-26 26 Rehabilitation of severely corroded sewer 
manholes that force mains discharge into 

Precast concrete manholes have been 
severely corroded due to high H2S and are at 
risk of failing 

Various locations in 
collection system 

Potential for manhole collapse causing 
disruption and/or injury if the manhole is 
located in a roadway 

  $500,000   $500,000 

WW-27 27 Rehabilitation of severely corroded sewer 
manholes within collection system 

Precast concrete manholes have been 
severely corroded due to high H2S and need 
rehabilitation 

Various locations in 
collection system 

Potential for manhole collapse causing 
disruption and/or injury if the manhole is 
located in a roadway 

   $500,000  $500,000 

WW-28 28 Rainbow Valley WRF Tertiary Filter Unit 
Replacement 

Existing traveling bridge filter unit is at the 
end of its useful life and needs to be replaced 

Rainbow Valley WRF Potential violation of discharge permit    $552,000  $552,000 
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Table 1.7 Wastewater CIP Project Summary Five-year CIP for 2015 System Deficiencies 
2016 Integrated Water Master Plan 
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of not Implementing the 
Project 

FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

Total 
Project 
Costs 

WW-29 29 Lift Station 13 - Las Brisas Lift Station install 
third 70-hp pump 

Pump needed for redundancy and reliability Lift Station 13 Loss of capacity of lift station for pump cycling 
risking potential backup in collection system 

   $102,000  $102,000 

WW-30 30 Lift Station 12 - Rainbow Valley Lift Station 
Pump Replacement 

Area being served is growing and there is no 
redundancy at the lift station 

Rainbow Valley Lift Station Potential failure of pumps to operate and 
subsequent spill, backup in collection system 

   $101,000  $101,000 

WW-31 31 Corgett WRF Scum Pump Station addition/ 
Chemical Storage and Feed system 

Scum should be sent to digesters not to 
influent pump station; relocate chemical 
storage tanks  

Corgett WRF Process remains inefficient and more costly 
to operate; comply with Best Practices 

    $86,400 $86,400 

WW-32 32 Lift Station 2 - Del Camino Lift Station wetwell 
rehabilitation 

Wetwell concrete strength is compromised 
due to corrosion 

Lift Station 2 Potential to disrupt lift station operations if 
concrete spalls off 

    $70,000 $70,000 

WW-33 22 Lift Station 12 - Rainbow Valley Lift Station 
Pump Replacement 

Area being served is growing and there is no 
redundancy at the lift station 

Rainbow Valley Lift Station Potential failure of pumps to operate and 
subsequent spill, backup in collection system 

    $101,000 $101,000 

WW-34 34 Rehabilitation of severely corroded sewer 
manholes within collection system 

Precast concrete manholes have been 
severely corroded due to high H2S and need 
rehabilitation 

Various locations in 
collection system 

Potential for manhole collapse causing 
disruption and/or injury if the manhole is 
located in a roadway 

    $1,000,000 $1,000,000 

Subtotal $5,518,700 $3,324,700 $1,123,300 $1,255,000 $1,257,400 $12,479,100 
          Five-Year Wastewater CIP Grand Total $12,479,100     
ENR CCI = 9886 Costs are not escalated in future years. 
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Table 1.8 10-Year Wastewater System CIP Project Summary - Growth Related Projects 
2016 Integrated Water Master Plan 
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of not 
Implementing the Project 

FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

FY 2021 
Costs 

FY 2022 
Costs 

FY 2023 
Costs 

FY 2024 
Costs 

FY 2025 
Costs 

Total Project 
Costs 

IMWP_WW34 - Replace Pumps at the CantaMia 
Lift Station 

Pumps need 
replacement to meet 
projected flows 

CantaMia Lift 
Station 

Potential spill from 
overflowing wetwell; 

premature pump failure 

$- $- $- $- $- $- $- $- $148,000 $- $148,000 

IMWP_WW35 - New 15-in sewer (1,840 LF) 
Elwood Road from West of 175th 
to east of 175th Avenue 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $417,300 $- $- $- $- $- $- $417,300 

IMWP_WW36 - New 8-in sewer (3,700 LF) 
Estrella Parkway from Van Buren 
to Goodyear Boulevard 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $730,400 $- $- $- $- $- $- $730,400 

IMWP_WW37 - New 8-in sewer (2,440 LF) and 
12-in sewer (2,650 LF) 
144th Avenue from Van Buren to 
Yuma 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $1,053,000 $- $- $- $- $- $- $1,053,000 

IMWP_WW38 - New 21-in sewer (4,100 LF) 
Yuma Road from Bullard to 
Camino Oro 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $1,042,100 $- $- $- $- $- $- $1,042,100 

IMWP_WW39 - New 8-in sewer (1,960 LF) 
Estrella Parkway from San 
Miguel to Spring 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $386,900 $- $- $- $- $- $- $386,900 

IMWP_WW40 - New 8-in sewer (1,580 LF) West 
of Desert Trumpet Road 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $311,900 $- $- $- $- $- $- $311,900 

IMWP_WW41 - New 8-in sewer (2,590 LF) West 
of Thistle Landing Drive 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $511,300 $- $- $- $- $- $- $511,300 

IMWP_WW42 - New 8-in sewer (3,095 LF) West 
EMR Development 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $611,900 $- $- $- $- $- $- $611,900 

IMWP_WW43 - New 8-in sewer (6,400 LF) 
Northwest on Rainbow Valley 
Road 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $1,263,400 $- $- $- $- $- $- $1,263,400 

IMWP_WW44 - New 8-in sewer (2,640 LF) North 
of Rainbow Valley Road 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $523,100 $- $- $- $- $- $- $523,100 

IMWP_WW45 - New 8-in sewer (2,880 LF) East 
of Willis Road 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $568,500 $- $- $- $- $- $- $568,500 

IMWP_WW46 - New 8-in sewer (1,760 LF) 
Perryville Road from Camelback 
to south of Elm 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $347,400 $- $- $- $- $- $- $347,400 
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Table 1.8 10-Year Wastewater System CIP Project Summary - Growth Related Projects 
2016 Integrated Water Master Plan 
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of not 
Implementing the Project 

FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

FY 2021 
Costs 

FY 2022 
Costs 

FY 2023 
Costs 

FY 2024 
Costs 

FY 2025 
Costs 

Total Project 
Costs 

IMWP_WW47 - New 8-in sewer (860 LF) Citrus 
Road from Minnezona to 
Campbell 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $169,800 $- $- $- $- $- $- $169,800 

IMWP_WW48 - New 8-in sewer (5,264 LF) 
Minnezona Avenue from 
Perryville to Citrus 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $1,040,300 $- $- $- $- $- $- $1,040,300 

IMWP_WW49 - New 12-in sewer (2,500 LF) 
Elwood Road from Citrus to west 
of 175th Avenue 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $541,200 $- $541,200 

IMWP_WW50 - New 8-in sewer (2,560 LF) Citrus 
Road from Lower Buckeye to 
Elwood 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $505,300 $- $505,300 

IMWP_WW51 - New 8-in sewer (2,990 LF) North 
of Las Brisas Lift Station 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $590,200 $- $590,200 

IMWP_WW52 - Perryville from South of I-10 to 
Roosevelt, then east to Citrus 
Road 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $1,270,000 $- $1,270,000 

IMWP_WW53 - New 10-in sewer (3,404 LF) and 
12-in sewer (469 LF) Van Buren 
Street from Perryville to east of 
Citrus 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $774,000 $- $774,000 

IMWP_WW54 - New 8-in sewer (1,219 LF) and 
12-in sewer (1437 LF) Citrus 
Road from Roosevelt to Van 
Buren 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $552,000 $- $552,000 

IMWP_WW55   South of Roosevelt and West of 
Citrus to East of Perryville 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $1,327,000 $- $1,327,000 

IMWP_WW56 - New 8-in sewer (4,390 LF) 
Litchfield Road from Lower 
Buckeye to Broadway 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $866,600 $- $866,600 

IMWP_WW57 - New 10-in sewer (2,730 LF) and 
12-in sewer (2,670 LF) Broadway 
Road from Bullard to Litchfield 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $1,164,300 $- $1,164,300 

IMWP_WW58 - New 8-in sewer (2,690 LF) 143rd 
Avenue from El Sol to Broadway 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $533,000 $- $533,000 

IMWP_WW59 - New 12-in sewer (5,090 LF) 
Bullard Avenue from Van Buren 
to Yuma 

Serve future growth and 
expand the collection 
system 

WPA 2 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $1,099,600 $- $1,099,600 
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Table 1.8 10-Year Wastewater System CIP Project Summary - Growth Related Projects 
2016 Integrated Water Master Plan 
City of Goodyear 

Project 
Number Priority Description Justification Location 

Consequence of not 
Implementing the Project 

FY 2016 
Costs 

FY 2017 
Costs 

FY 2018 
Costs 

FY 2019 
Costs 

FY 2020 
Costs 

FY 2021 
Costs 

FY 2022 
Costs 

FY 2023 
Costs 

FY 2024 
Costs 

FY 2025 
Costs 

Total Project 
Costs 

IMWP_WW60 - New 8-in sewer (1,920 LF) 
Upstream of Lost Lift Station 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $379,000 $- $379,000 

IMWP_WW61 - New 8-in sewer (1,330 LF) San 
Miguel east of Estrella 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $262,500 $- $262,500 

IMWP_WW62 - New 8-in sewer (1,660 LF) 
Coyote Train Drive east of 
Estrella 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $327,700 $- $327,700 

IMWP_WW63 - New 8-in sewer (690 LF) Wind 
Drift Road east of Estrella 

Serve future growth and 
expand the collection 
system 

WPA 3 Inability to serve future 
development 

$- $- $- $- $- $- $- $- $136,200 $- $136,200 

IMWP_WW64 - Expansion of the Goodyear WRF 
from 6.0 to 8.0 mgd 

Serve future growth Goodyear 
WRF 

Inability to treat future 
projected wastewater flows 

$- $- $- $- $- $- $- $- $44,000,000 $- $44,000,000 

IMWP_WW65 - Expansion of the Corgett WRF to 
1.2 mgd 

Serve future growth Corgett WRF Inability to treat future 
projected wastewater flows 

$- $- $- $- $- $- $- $- $26,400,000 $- $26,400,000 

IMWP_WW66 - Expansion of Rainbow Valley 
WRF including redundancy 
(1.2 mgd capacity assumed) 

Serve future growth Rainbow 
Valley WRF 

Inability to treat future 
projected wastewater flows 

$- $- $26,400,000 $- $- $- $- $- $- $- $26,400,000 

IWMP_WW67  Replace pumps at the Bio Flora 
lift station 

serve future growth WPA 2 Insufficient lift station 
capacity 

  $150,000        $150,000 

IWMP_WW68  Replace pumps at the Palm 
Valley lift station 

Serve future growth WPA 2 Insufficient lift station 
capacity 

  $150,000        $150,000 

Subtotal $- $- $26,700,000 $8,977,300 $ $- $- $- $80,876,600 $- $116,553,900 

10-Year Wastewater CIP Grand Total $116,553,900     
ENR CCI = 9886 Costs are not escalated in future years. 
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Chapter 2 

DEMAND PROJECTIONS AND WATER RESOURCES 

2.1 INTRODUCTION 
This chapter presents the planning framework and projections that form the basis for the 
2016 IWMP. This framework contains a set of assumptions and criteria that have been 
agreed upon with the City and guide the outcome of this study. The infrastructure 
recommendations from this study could change if the underlying assumptions change; 
therefore, the planning framework and assumptions are defined in the following sections so 
that the foundation of the recommendations can be well understood. The planning 
framework includes the following: 

• Land use assumptions, land areas to be developed by buildout, and the phasing of 
development in interim years, 

• Population projections, 

• Water resource availability and needs, 

• Current/future water resources portfolio, 

• Water demand projections, 

• Wastewater flow projections, and 

• Reclaimed water availability projections. 

Land use development forms the basis for preparing growth trend patterns and projecting 
future water demands, wastewater flows, and reclaimed water availability. The land use 
plan serves as the common framework for the individual elements of the IWMP, namely the 
water resources, water system, wastewater system, and reclaimed water system master 
plans, and ultimately defines the infrastructure required to meet the City's needs as it grows 
towards buildout. 

Population projections are an important component of an integrated master planning 
framework because they are used to define the growth rates between planning years and 
establish the buildout population distribution, which should reflect the City's vision for 
growth. The population projections in the IWMP were correlated with the Goodyear's 2025 
General Plan Land Use Plan in order to define the timing for development in each planning 
year. Population projections can also be used to verify the reasonableness of water 
demand or wastewater flow projections by calculating the estimated gallon per person per 
day (gpcd) demand or flow for each planning year and comparing the projected gpcd to 
current gpcd values. 

The IWMP water demand, wastewater flow, and reclaimed water demand projections are 
based on the Land Use Plan, development commitments, and population projections 
because of the inherent interconnections and relationships between this information. Water 
demands determine the amount of wastewater that will be produced, which in turn 
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determines how much reclaimed water is available to be utilized for beneficial uses. It is 
important to have a common planning framework for the demand and flow projections so 
that all of the individual elements of the IWMP are based on the same set of planning 
assumptions and boundary conditions. 

Planning periods were selected by the City for the IWMP to represent current conditions, 
5- and 10-year planning horizons and an ultimate development condition. The four planning 
periods for the IWMP include: 

• 2015 (Current condition) 

• 2020 

• 2025 

• Buildout 

The buildout planning period is not specifically associated with a given year; rather it was 
intended to represent the condition in which the City would reach full development of all 
developable land areas within the planning boundary. The phasing of development in each 
planning period was done using future growth areas identified by the City. Water demand, 
wastewater flow, and reclaimed water availability projections were developed for each 
planning period. Infrastructure recommendations are also organized by planning period.  

2.2 GROWTH PROJECTIONS  

2.2.1 Planning Area 

The City's planning area encompasses over 250 square miles. The Liberty Utilities service 
area is located within the City's planning area; however, residents in this area do not 
receive water or wastewater service from the City. The EPCOR Water utility service area is 
also located within the City's planning area and residents in this area do not receive water 
service from the City but the City does provide wastewater service to this area. Arizona 
Water Company provides water service to a small area on the northeast corner of Van 
Buren and Perryville Road. The Utility of Greater Buckeye Inc. provides service to an area 
at the southeast corner of Yuma Road and Citrus Road. There are also some areas that 
have homes with septic systems and therefore do not contribute flows to the City's 
wastewater system. The population projections in this master plan account for all areas 
within the City's planning area with the estimated Liberty Utilities and EPCOR service area 
residents tabulated separately. The potable water demands from the Liberty Utilities and 
EPCOR service areas are not included in this plan. The wastewater flow projections do not 
include the estimated flows from the Liberty Utilities service area.  

The City's planning area is divided into four WPAs. WPA 2, or the Central planning area, 
includes areas between I-10 and the Gila River. WPA 3, or the Sierra Estrella planning 
area, includes areas between the Gila River and Pecos Road. WPA 4, or the Rainbow 
Valley planning area, includes the area between Pecos Road and Patterson Road. WPA 5, 
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would include water use associated with future residential development including 
apartments, churches, institutional buildings, and schools. This results in a unit rate of 
278 gpd/meter. 

Landscape irrigation is also a component of residential demand and needs to be 
incorporated into the meter unit rate. The City's irrigation water meter rate class includes 
landscape meters in both residential (i.e., homeowner's association parks) and non-
residential (i.e., commercial landscapes) development. To determine the landscape 
irrigation component of residential water use, the City's land use plan was associated with 
the City's water meter locations. The 2014 water use for irrigation meters associated with 
land areas classified as residential, open space and roads was 1,127,019 gpd, which is 
equivalent to 75 gpd per residential meter (1,127,019 gpd / 15,047 residential meters = 
75 gpd/meter).  

A non-revenue water factor of 14 percent was also incorporated into the residential unit 
meter rate, which resulted in an overall residential meter unit consumption rate of 
402 gpd/meter ([278 gpd / meter + 75 gpd/meter] x 1.14 = 402 gpd/meter). This is 
approximately 3 percent higher than the City's average day demand equivalent dwelling 
unit (EDU) value of 390 gpd, which was used in the City's 2014 Infrastructure Improvement 
Plan (IIP). Future residential water demand projections in the IWMP are based on the 
402 gpd/connection value.  

The City uses a value of 2.8 people per home for planning purposes, recognizing that 
actual densities can be greater or less than that. The City's current residential gpcd based 
on water consumption is 126 ([278 gpd + 75 gpd per home] / 2.8 people per home = 
126 gpcd). The City's current residential gpcd based on water production, which includes 
an additional 14 percent for non-revenue water, is 144 (402 gpd per home / 2.8 people per 
home = 144 gpcd). 

Both of these gpcd values are important metrics for the City in future water resources 
planning and in monitoring the impacts of water conservation efforts. The gpcd based on 
water consumption provides a benchmark for current water use within individual homes 
because it is the water that customers actually use and have control over. This metric can 
be useful when evaluating local changes such as installing water efficient fixtures or 
appliances, removing turf, or making similar changes to reduce water use.  

The gpcd based on water production includes the City's non-revenue water factor, which 
could change in the future as new water supplies are developed. As CAP direct delivery is 
phased into the City's water supply, the percent of overall water production that goes to 
waste (RO brine concentrate) will decrease. Similarly, if new groundwater production wells 
generate brine in greater quantities than are observed today, the percent of overall water 
production that goes to waste will increase. In addition to these factors, the condition of the 
water distribution system (presence of leaks) can also impact the City's non-revenue water 
factor.  
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Table 2.10 Water to Wastewater Factors by Land Use Type 
2016 Integrated Water Master Plan  
City of Goodyear 

 

2014 
Water 

Demand 
(mgd) 

Water to 
Wastewater 

Factor 
(%) (1) 

Wastewater 
Flow 
(mgd) 

Goodyear WRF    
Perryville Prison NA NA 0.6 
Sedella & Canada Village (EPCOR Water) NA NA 0.08 
Residential 4.2 35% 1.5 
Commercial 1.6 60% 1.0 
Industrial 0.6 60% 0.4 

Subtotal 6.4 -- 3.5 
2014 Average Annual Daily Flow (AADF) 3.3 
Difference -0.2 
Percent Difference (%) -5% 
Corgett WRF    
Residential 0.8 35% 0.28 
Commercial 0.1 60% 0.06 
Industrial 0.0 60% 0.00 

Subtotal 0.9 -- 0.34 
2014 AADF 0.37 
Difference 0.03 
Percent Difference (%) 8% 
Rainbow Valley WRF    
Residential 0.7 35% 0.25 
Commercial 0.0 60% 0.00 
Industrial 0.0 60% 0.00 

Subtotal 0.7 -- 0.25 
2014 AADF 0.24 
Difference 0.01 
Percent Difference (%) -2% 

Total 8.0 -- 4.1 
Goodyear, Corgett & Rainbow Valley Total 3.9 

Difference -0.15 
Percent Difference (%) -4% 
Note: 
(1) Represents the percent of water demand that becomes wastewater.  
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Table 2.12 Historical Average Annual Daily Wastewater Flows 
2016 Integrated Water Master Plan  
City of Goodyear 

Year 
Goodyear 

(mgd) 
Corgett 
(mgd) 

Rainbow 
Valley 
(mgd) 

Total 
(mgd) 

Percent of 
Potable Water 

(%) (1) 
2010 3.08 0.48 0.18 3.74 43% 
2011 3.12 0.44 0.19 3.75 40% 
2012 3.26 0.46 0.20 3.92 41% 
2013 3.31 0.42 0.22 3.95 41% 
2014 3.27 0.37 0.24 3.88 40% 

Note: 
(1) Adjustment for Perryville and EPCOR Water service area customers assumed constant 

0.68 mgd (0.6 mgd from Perryville and 0.08 mgd from Sedella and Canada Village). 
 
Table 2.13 Historical Wastewater Flows and Peaking Factors 

2016 Integrated Water Master Plan  
City of Goodyear 

 
Year 

2010 2011 2012 2013 2014 
Goodyear WRF 
AADF (mgd) 3.08 3.12 3.26 3.31 3.27 
MM (mgd) 3.26 3.33 3.62 3.52 3.50 
MD (mgd) 3.94 4.01 4.38 4.50 4.34 
MM/AADF Peaking Factor 1.06 1.07 1.11 1.06 1.07 
MD/AADF Peaking Factor 1.28 1.29 1.34 1.36 1.33 
Corgett WRF 
AADF (mgd) 0.48 0.44 0.46 0.42 0.37 
MM (mgd) 0.54 0.51 0.51 0.50 0.40 
MD (mgd) 0.60 0.62 0.64 0.60 0.46 
MM/AADF Peaking Factor 1.11 1.15 1.09 1.19 1.08 
MD/AADF Peaking Factor 1.23 1.41 1.38 1.42 1.23 
Rainbow Valley WRF 
AADF (mgd) 0.18 0.19 0.20 0.22 0.24 
MM (mgd) 0.20 0.21 0.22 0.25 0.27 
MD (mgd) 0.26 0.30 0.27 0.31 0.35 
MM/AADF Peaking Factor 1.10 1.13 1.10 1.13 1.12 
MD/AADF Peaking Factor 1.47 1.58 1.34 1.42 1.48 
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Table 2.14 Flow Monitoring Results – Average Day and Peak Hour Flows 
2016 Integrated Water Master Plan  
City of Goodyear 

Flowmeter Start End 
ADF 

(gpm)(1) 
PHF 

(gpm) (1) PHF/ADF 

1 12/16/2014 1/13/2015 104 241 2.31 

2 12/15/2014 1/13/2015 73 130 1.78 

3 12/9/2014 1/13/2015 66 183 2.76 

4 12/6/2014 1/13/2015 423 640 1.51 

5 12/11/2014 1/13/2015 131 240 1.84 

6 12/5/2014 1/13/2015 1 5 6.11 

7 12/16/2014 1/13/2015 155 361 2.32 

8 12/11/2014 1/13/2015 739 1,108 1.50 

9 12/15/2014 1/13/2015 236 370 1.57 

10 1/14/2015 1/29/2015 5 14 2.70 

11 1/14/2015 1/29/2015 42 98 2.32 

12 1/14/2015 1/28/2015 285 410 1.44 

13 1/14/2015 1/29/2015 14 29 2.13 

14 1/14/2015 1/28/2015 79 154 1.96 

Note: 
(1) For the day selected as the representative day for the basin and was used in the wastewater 

model calibration. For Sites 1 - 9 this day is 12/30/2015. For Sites 11 - 14 this day is 1/20/2015. 
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Table 2.15 Near Term Wastewater Flow Projections 
2016 Integrated Water Master Plan  
City of Goodyear 

Flow Component 

Flow Projections (mgd) 

2015 2020 2025 

Goodyear WRF 

Perryville Prison 0.6 0.6 0.6 
EPCOR Water Service Area 0.08 0.16 0.20 
Residential 1.5 1.7 2.0 
Commercial 1.0 1.4 2.3 
Industrial 0.4 0.8 1.2 

Subtotal 3.6 4.7 6.2 
Corgett WRF 

Residential 0.3 0.3 0.53 
Commercial 0.06 0.08 0.12 
Industrial 0.0 0.0 0.0 

Subtotal 0.3 0.4 0.6 
Rainbow Valley WRF 

Residential 0.28 0.70 0.9 
Commercial 0.00 0.03 0.06 
Industrial 0.00 0.0 0.0 

Subtotal 0.28 0.73 0.97 
Total 4.2 5.8 7.8 
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Table 2.18 Buildout Reclaimed Water Available  
2016 Integrated Water Master Plan  
City of Goodyear 

Water Planning 
Area 

Reclaimed Water Available (AFY) 
Entitlement Level 

1 2 3 4 Total 
EPCOR 238 0 725 209 1,172 
WPA 2 7,192 490 370 2,571 10,623 
WPA 3 4,526 156 125 947 5,754 
WPA 4 2,239 8,780 2,573 3,118 16,708 
WPA 5 547 6,580 1,981 3,776 12,885 

Total  14,742 16,005 5,774 10,622 47,143 
 Reclaimed Water Available (mgd) 

EPCOR 0.2 0.0 0.6 0.2 1.0 
WPA 2 6.4 0.4 0.3 2.3 9.5 
WPA 3 4.0 0.1 0.1 0.8 5.1 
WPA 4 2.0 7.8 2.3 2.8 14.9 
WPA 5 0.5 5.9 1.8 3.4 11.5 

Total  13.2 14.3 5.1 9.5 42.0 
Note: 
(1) This table shows potential total reclaimed water produced. Reclaimed water actually available 

to the City would be reduced by the amount taken by Newland communities or other 
developments. 

2.5.1 Reclaimed Water Uses 

Reclaimed water is currently used for both non-potable uses and recharge. Newland 
communities has a limited non-potable (purple pipe) water distribution system from the 
Rainbow Valley WRF, which serves the Estrella (Newland) communities in WPA 3. 
Currently the Newland development, Estrella Mountain Ranch (EMR), uses reclaimed water 
from the Rainbow Valley WRF to irrigate the EMR golf course. The current flows to the 
Rainbow Valley WRF are not sufficient to meet the full irrigation demands; so a non-potable 
well is used to supplement the reclaimed water supplies. Reclaimed water from the Corgett 
WRF is currently discharged into a wash. In the future it may be connected to the EMR 
reclaimed water system for Newland Community to use or delivered to a recharge facility 
that the City would construct, depending on negotiations. 

In WPA 2, the Goodyear Ballpark is irrigated with remediated groundwater but also can be 
irrigated with reclaimed water. The majority of the reclaimed water available at the 
Goodyear WRF is recharged at the Goodyear Soil Aquifer Treatment (SAT) site. The City is 
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currently developing a vadose zone well project that will increase the City's recharge 
capacity. 

The City currently has agreements associated with the Newland and Amaranth 
developments in which the developments retain the right to use the reclaimed water 
generated at the WRFs that serve those developments. Reclaimed water that is not used 
by the developer would be returned to the City for aquifer recharge. Developers benefit 
from recharged reclaimed water because this water can be recovered as a potable water 
source. 

Reclaimed water is increasingly being seen as a very reliable water resource that is 
generated within a community. For cities that want additional water resources to grow, 
reclaimed water is reliable and one of the least expensive water supplies. The 
recommended highest and best use of reclaimed water for Goodyear is to strengthen the 
City's water resources portfolio by recharging reclaimed water to the aquifer. This allows 
the City to recover this water at times and locations that provide the greatest benefit to the 
City. Historically, reclaimed water has been viewed a product to be disposed; so reclaimed 
water was put to use in ponds, fountains, and green spaces. Purple pipe systems that 
increase the availability of this water can actually increase total water use by enabling the 
use of this water for landscaping, water features, expanded green spaces, and other 
applications. During times of drought when water supplies for public health and safety are 
reduced, reclaimed water that has already been committed for another purpose is not 
available for basic needs. By focusing on a reclaimed water strategy that relies on recharge 
and recovery, the City retains control of reclaimed water and can deploy this water where it 
provides the greatest benefit. The City should expand the current strategy of using 
reclaimed water generated within its boundaries for aquifer recharge and recovery. 

In the future, the City will need to work with developers to establish agreements for 
reclaimed water that address the City's critical need to recharge reclaimed water for aquifer 
sustainability to strengthen the City's water resource portfolio. Developers benefit from this 
approach because it helps the City to meet its groundwater replenishment obligations for a 
sustainable water supply. Maintaining a viable aquifer supply is necessary for continued 
development within the City.  

Where reclaimed water is used for landscape irrigation, it will have seasonal demand 
fluctuations with more water being needed in the summer and less being needed in the 
winter. Reclaimed water production is relatively constant from month to month. Therefore 
aquifer storage and recovery should be used so that the summer peak reclaimed water 
demands do not exceed the reclaimed water supply available in that month.  

The City may need to update current policies, regulations, and development guidelines to 
make sure that reclaimed water is planned for aquifer recharge. One exception to the policy 
of using reclaimed water for recharge may be when a commercial or industrial customer 
returns more than 80 percent of the reclaimed water to the sewer for reuse. The City may 
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want to have the flexibility to use reclaimed water for an industrial application when doing 
so would be the best use for this water resource. 

2.6 WATER RESOURCES 

2.6.1 Water Resources – Summary of Laws and Regulations 

The State of Arizona water laws and regulations have been developed and enacted over 
the past several decades to achieve safe yield with respect to groundwater use, and to 
provide for and promote orderly utilization of the State's renewable water resources. The 
laws governing water rights and water utilization in the State of Arizona are complex, but 
necessary to protect and efficiently use this valuable resource. There are a myriad of rules, 
regulations, court decisions, and other legal agreements that govern the quantity of water 
available to Goodyear, how it can be conveyed to the City, and how and where it can be 
used. It is important to understand the legal and institutional issues that form the basis for 
water use in Goodyear as the City looks to protect its current water supplies, and plan for 
acquisition of future water supplies to serve growth. 

Arizona water law has a bifurcated system of water rights such that groundwater is 
managed under the 1980 Groundwater Management Act (GMA), and surface water rights 
are managed under the prior appropriation system. The following sections summarize and 
highlight some of the key components of several regulations and institutional constraints 
that are important to water resources planning for the City. Since these brief regulation 
summaries are interpretations, the City is encouraged to rely on official regulatory language 
and legal interpretation when implementing management strategies. 

2.6.1.1 1980 Groundwater Management Act 

Prior to 1980, many cities, private water companies, and other water users, that depended 
on groundwater supplies, observed declining groundwater levels. The Arizona State 
Legislature determined that the continued decline of groundwater levels threatened the 
economy and welfare of the State. To reverse this trend, the Legislature passed the GMA 
or Groundwater Code, which is intended to regulate the use of groundwater to maintain a 
balance between withdrawal and natural and artificial recharge. This balance is referred to 
as "Safe Yield." 

The GMA created four initial "Active Management Areas" (AMAs) in locations that were 
experiencing severe groundwater overdraft, and were potentially at risk for continued 
declining groundwater levels with existing and projected urban growth. Goodyear is within 
the Phoenix AMA. The primary management goal of the Phoenix AMA is to reach safe yield 
of groundwater use by 2025.  
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The GMA has five primary provisions that apply to Goodyear and the Phoenix AMA: 

• Establishment of a program of groundwater rights and permits. 

• Preparation of five water management plans for each AMA that includes mandatory 
conservation requirements. 

• Development of a program that demonstrates an assured water supply for new 
growth. 

• Metering and measuring water pumped from all large wells. 

• Reports of annual water withdrawal and use. 

The GMA established rights pertaining to groundwater pumping within an AMA. These 
rights included: 

• Service Area Rights – allowing water providers (Goodyear) to withdraw and transport 
as much groundwater as required within their service area boundaries to serve the 
needs of their customers. Service area rights are unique in that they have the ability 
to be expanded, and they are the only groundwater right that can still be created 
within an AMA. There are specific procedures for expanding/extending existing 
service area rights, and for establishing new or "satellite" service areas. 

• Irrigation Grandfathered Rights (IGFR) – a right to use groundwater to irrigate specific 
land areas, which must have been irrigated between 1975 and 1980. Upon 
development by a City, the water right is converted to a Service Area Right. 

• Type 1 Non-Irrigation Grandfathered Right – a right to use groundwater for irrigation 
on lands permanently retired from farming and converted to non-irrigation use after 
January 1, 1965, but prior to the date of designation of the AMA. A Type 1 right has 
the right to withdraw three acre-feet of groundwater per acre per year. 

• Type 2 Non-Irrigation Grandfathered Right – groundwater that was being legally 
withdrawn and used for non-irrigation purposes in any of the five years prior to the 
date of the AMA designation. The right is based on historical pumping of groundwater 
for a non-irrigation use and equals the maximum amount of water pumped in any one 
year between 1975 and 1980. Type 2 rights can be transferred for use on other tracts 
of land. 

These groundwater right provisions will become particularly important to Goodyear as it 
extends its service further into Rainbow Valley. 

2.6.1.2 Assured Water Supply (AWS) 

The Assured Water Supply (AWS) program was instituted as part of the 1980 GMA, and 
was strengthened with the adoption of the AWS rules in 1995. Under these rules, persons 
wishing to develop lands within an AMA must demonstrate that sufficient renewable water 
supplies are available to meet the proposed new development's demands for 100 years. 
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2.6.1.3 Central Arizona Groundwater Replenishment District 

In 1990, the State Legislature authorized legislation to establish Groundwater 
Replenishment Districts for the purpose of replenishing groundwater that is pumped in 
excess of safe yield. The CAGRD, which is a division of the Central Arizona Water 
Conservation District (CAWCD), was established in 1993 with voluntary membership. The 
purpose of CAGRD is to provide a mechanism for landowners and water providers to 
demonstrate an AWS under the AWS rules. The CAGRD recharges unused CAP water, or 
other renewable water supplies, in order to offset groundwater pumping by its members. 
CAWCD owns and operates a number of underground water storage facilities including the 
Agua Fria, Hieroglyphic Mountains, Tonopah Desert, and Superstition Mountains projects in 
which CAGRD stores water. 

Goodyear has membership in CAGRD as a Member Service Area with a replenishment 
agreement for a maximum of 15,940 AFY. This agreement provides Goodyear with the 
legal right to withdraw water from the aquifer, but does not provide the City with a physical 
supply. The ADWR determines the amount of groundwater that can be pumped, and 
Goodyear's withdrawals need to remain within the physical pumping limits. 

2.6.1.4 Underground Water Storage and Savings 

In 1986, the State promulgated the Artificial Recharge and Underground Storage and 
Recovery Act (RUSRA) to regulate recharge, storage, and recovery of all classes of water. 
The RUSRA allows renewable supplies to be recharged and stored underground to meet 
future demands, and encourages the use of excess renewable supplies, such as CAP 
water and reclaimed water, that would otherwise remain unused.  

Underground storage and recovery (US&R) projects are facilities where water is recharged 
with the expectation of recovering it for future use. Underground storage projects involve 
two types of permits, namely the Underground Storage Facility (USF) Permit and the Water 
Storage (WS) Permit. The USF permit regulates the "how" of underground storage, and the 
WS permit is issued for the purposes of accruing credits. The USF has two types of 
physical facilities, namely constructed and managed. Constructed facilities include facilities 
that are actually built such as spreading basins, injection wells, and vadose zone wells. The 
managed facility permit governs when water is discharged to a natural stream and water is 
allowed to infiltrate through natural processes. 

The Act was amended in 1990 to include provisions for a third type of recharge identified as 
Groundwater Savings Facilities (GSF). Using a GSF is an "indirect" method of recharging 
which allows a water provider to deliver reclaimed water or CAP water for use by another 
party such as an agricultural irrigation district in lieu of pumped groundwater. The water 
provider gains storage credits for the amount of water not pumped by the irrigation district. 
Initially, unlimited credits could be obtained. However, the law was modified to allow only 
that water used by agricultural irrigators in excess of their own CAP allocation can be 
counted as credits. 
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An amendment to the RUSRA was added which established "annual storage and recovery 
(AS&R)" accounts. This addition to the RUSRA allows for the use of recharge facilities and 
wells to store and recover water on an annual basis without having to construct costly 
treatment and conveyance facilities. Water stored under an AS&R permit must be 
recovered in the same calendar year as it was stored. 

Water stored in these types of underground storage facilities requires a recovery well permit 
in order to recover the stored water credits. An existing well may be permitted as a recovery 
well provided that it is demonstrated that other wells in the vicinity will not be harmed by the 
recovery of the stored water. The water recovered from the well retains the identity of the 
water when it was stored.  

Goodyear has several opportunities through existing permits to store CAP water either on 
an annual basis or for LTSCs. Currently, the City is using AS&R to replenish its 
groundwater pumping that is in excess of allowable quantities. In addition to CAP water, the 
City currently recharges and stores reclaimed water at the Soil Aquifer Treatment site via 
recharge basins. The City is also implementing a reclaimed water storage project through 
the use of a vadose zone recharge project. 

2.6.2 Water Resources Portfolio 

The City of Goodyear has developed a water resources portfolio that includes surface water 
supplies from the Colorado River (CAP), groundwater, and reclaimed water. The City owns 
ten wells and operates twelve potable groundwater production wells and also receives bulk 
groundwater deliveries from the Adaman Mutual Water Company. The City also has a 
delivery agreement with Liberty Utilities to provide water during high demand times or in 
emergencies. Goodyear currently utilizes its reclaimed water supply for direct non-potable 
reuse. The City also has a vadose zone well reclaimed water recharge and storage project 
being constructed that can be used to replenish groundwater pumping and for drought 
protection. 

The following water resources are the major components of the City's existing water 
resources portfolio, each of which is discussed in subsequent sections: 

1. Colorado River Supplies consisting of the CAP Municipal and Industrial (M&I) 
allocation, and the GRIC lease. 

2. Groundwater that can be legally pumped consisting of the Incidental Recharge 
allowance as determined by the ADWR. 

3. Groundwater that is available through a bulk water delivery agreement with the 
Adaman Mutual Water Company. 

4. Groundwater that is available through a water delivery agreement with the Liberty 
Utilities. 

5. Reclaimed water. 
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6. Remediated groundwater from the Phoenix Goodyear Airport North (PGAN) and 
Phoenix Goodyear Airport South (PGAS) projects from 2014 through 2025. 

7. Long term storage credits derived from recharge and storage of reclaimed water and 
unused CAP water. 

8. The City has a CAGRD contract that provides the legal right to pump groundwater as 
long as pumping does not exceed physical supply limits. 

The yield and delivery capability of each of Goodyear's water resources is impacted by the 
following conditions: 

1. Hydrologic/climatologic effects, i.e., drought impacts and climate change, 

2. Regulatory restrictions on the location of use, 

3. Impacts from groundwater contamination and remediation activities at the City's 
Superfund sites, 

4. Location of service area demand in relation to source delivery, and 

5. Capacity of infrastructure to deliver the resource. 

The following sections discuss each of Goodyear's water resources from the perspective of 
resource evaluation, drought yield implications, and operational considerations. 

2.6.2.1 Colorado River Supplies  

The CAP is designed to deliver approximately 1.5 million acre-feet (MAF) of Colorado River 
water annually to central and southern Arizona. The estimated annual water supply 
available for delivery from the CAP in normal water years is 1.415 MAF. A total of 
555,801 acre-feet has been contracted by M&I entities, 462,801 acre-feet are committed to 
Native American communities, and 397,168 acre-feet are under contract for agricultural 
purposes.  

2.6.2.1.1 Resource Evaluation 

Currently, Goodyear has a subcontract for 10,742 AFY of M&I priority CAP water. In 
addition, the City has a GRIC lease for 7,000 AFY of CAP water. These supplies may be 
used anywhere within the City's service area. 

The City does not have a physical connection to receive CAP water into the distribution 
system. Therefore, the City currently manages a portion of its CAP supply for annual 
storage and recovery to offset groundwater pumping that falls outside the City's legal 
groundwater withdrawal limits. The City uses CAP recharge facilities to recharge its water 
orders to obtain long term storage credits that are then used to meet pumping 
replenishment obligations. The recharge facilities are permitted for only twenty years, so 
ADWR does not recognize this approach as a continuous supply per the DAWS rules. 
Therefore, ADWR does not recognize the City's full CAP water allocation. To overcome this 
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limitation, the City has provided EPCOR with a notice of intent to negotiate an agreement to 
treat and deliver the City's CAP water. 

2.6.2.1.2 Drought Yield Implications  

Due to drought and over-allocation of the Colorado River resources, shortages to the CAP 
water supply are expected to occur. Under normal year conditions, the CAP is expected to 
be able to deliver 1.5 million acre-feet per year (MAFY) to the subcontractors. During times 
of a moderate shortage (20 percent cut back with a 10 - 40 percent probability of 
occurrence), the CAP is expected to be able to deliver about 1.0 MAFY. However, under a 
severe shortage condition (50-55 percent cut back with a low probability of occurrence), the 
CAP is expected to be able to deliver only about 0.6 MAFY. The M&I subcontractor's water 
supply will not be affected until a shortage on the Colorado reaches 600,000 AFY.  

Recent drought conditions have increased the awareness of the impact of future potential 
drought conditions on the long-term water supply availability to M&I users. However, a 
combination of reservoir operating guidelines, storage criteria agreements, and water 
banking arrangements may reduce the potential for severe shortage impacts to M&I users. 

Based on studies by the United States Bureau of Reclamation (USBR) and CAWCD, 
Colorado River supply conditions should result in normal water supply yields for the near 
future. This expectation is based on modeling results of the Upper Colorado River Basin 
and demand patterns within Arizona. Shortage conditions that could occur in the next 
10 - 20 years are anticipated to impact the City's water resources and infrastructure 
planning. 

In 1996, the Arizona Water Bank Authority (AWBA) was created to store underground the 
unused portion of Arizona's share of the Colorado River water. The AWBA is in the process 
of storing unused CAP water for the following purposes: 

• Firming a percentage of subcontracted amounts in times of shortages or disruption of 
the CAP system, 

• Meeting the management plan objectives of the Arizona Groundwater Code, 

• Assisting in the settlement of Native American water right claims, and  

• Exchanging water supplies to assist Colorado River communities. 

In January 2014, a draft report by the AWBA, ADWR, and the CAP was released entitled 
"Recovery of Water Stored by the Arizona Water Banking Authority." This report outlined 
strategies for firming M&I subcontractors which included direct recovery, indirect recovery, 
and credit exchange methods for providing the firming coverage. Shortage amounts and 
timing of these shortage conditions are also discussed based on recent Colorado River 
modeling studies. In general, the report stated that shortages to the Non-Indian Agriculture 
(NIA) water priority might impact users by about 2025. Also, the modeling suggested that 
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2.6.2.1.4 CAP Non-Indian Agriculture (NIA) Water  

NIA water priority subcontracts are the lowest priority or most junior water right associated 
with the CAP supplies. If a shortage is declared on the Colorado River, agricultural priority 
water will realize 100 percent cut in supply before the municipal (M&I) supplies would be 
affected. Because NIA water is the most susceptible to shortages, the USBR has 
recommended to ADWR that about 70 percent of an NIA water supply can be deemed firm 
in order to be used for AWS purposes. Goodyear submitted an application for an allocation 
of 2,000 AFY of NIA water. However ADWR's 2014 Reallocation Phase recommendations 
did not include Goodyear's request. 

The Arizona Water Settlement Act (AWSA) resulted in 96,000 acre-feet of CAP NIA water 
to be reallocated. ADWR currently has reallocated about half of this supply. ADWR has 
indicated that it will reallocate the remaining Phase I NIA supply in about 2019 - 2020. This 
remaining supply will be prioritized and allocated to entities that can demonstrate a water 
supply shortage within a specified period of time to be determined by ADWR. 

In addition, CAWCD has a policy in place to market excess CAP water for specifically NIA 
use, and is considered the highest priority use for Excess Water. As part of the overall 
water allocation resolution, the NIA subcontractors are being required to give up claims to 
long-term NIA water allocations. Goodyear should remain vigilant regarding the 
management and disposition of this water supply to obtain additional as part of a 
sustainable solution for the Rainbow Valley developments.  

2.6.2.2 Groundwater 

The AWS rules adopted by ADWR require that for a groundwater resource to be considered 
physically available, it must not cause the static water level to drop below 1,000 feet below 
land surface over a 100-year pumping period. On March 11, 2011, Goodyear received its 
re-designation of AWS effective until December 31, 2016. 

Goodyear's legal availability of groundwater is limited by the GMA, which includes the 
volume of groundwater in the City's AWS Groundwater Allowance Account. The account 
includes groundwater in the following categories: 

• Groundwater allowance, 

• Accrued incidental recharge, and 

• Annual and long term storage credits. 

Annual and long-term storage credits are accrued by recharging renewable supplies (CAP, 
and reclaimed water), which can be used to offset groundwater pumping which exceeds the 
City's legal groundwater pumping limit. 
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2.6.2.2.1 Water Resource Evaluation  

Goodyear has a one-time allocation of groundwater that may be pumped as part of the 
"phase-in" to safe yield in the Phoenix AMA. This quantity was established in 1995 by the 
AWS rules and was computed to be 7.5 times the amount of water Goodyear provided to its 
customers in 1994. Per the 2011 AWS designation, the Phase-In Allowance was computed 
to be 865.81 AFY for a 100-year period. The Phase in allowance, which if used, would not 
incur a replenishment obligation with the CAGRD.  

Under the AWS rules, the City is allowed an Incidental Recharge allocation of 4.0 percent of 
its total 2015 annual water demand per its 2011 Decision and Order. The formula was 
based upon the estimated volume of water recharged to the groundwater aquifer from the 
City's water distribution system through leaks and delivery to end users. The amount of 
incidental recharge will increase as water use increases in the City in the future. In the 
2011 AWS designation, the City's incidental recharge volume was calculated to be 
495.43 AFY. The pending 2015 modification to the City's DAWS is likely to incorporate an 
increase in the incidental recharge factor to 5.1 percent. Incidental recharge is important in 
that it is not counted against the City as a CAGRD replenishment obligation when reported 
to ADWR in the annual water use reporting. 

The AWS Groundwater Allowance Account is the amount of groundwater pumping legally 
available to Goodyear that does not have to be offset with groundwater recharge credits. In 
2015, the City's Groundwater Allowance Account totaled approximately 57,000 acre-feet (or 
570 AFY for 100 years), which can be used for drought protection or for emergency 
purposes.  

Goodyear has been managing the use of a portion of its CAP water supply allocation to 
provide AS&R credits to offset groundwater pumping that falls outside of the City's legal 
pumping limit. In 2014, Goodyear stored and recovered 8,171 acre-feet in the Superstition 
Mountains and Hieroglyphics Mountains recharge projects. In the future, Goodyear may 
elect to use a portion of its accumulated LTSCs together with CAP AS&R to offset 
groundwater pumping outside of legal limits. The amount of CAP water that is budgeted for 
purchase in the next five years is limited to the water needed to serve existing customers. 
Because the City currently has a CAP right that is not fully used, the City could seek ways 
to obtain additional benefits from this water. In the near term, options for using this CAP 
water include the following: 

1. Recharge the CAP water to obtain additional LTSCs to strengthen the City's water 
storage account. 

2. Partner with other CAGRD cities to obtain revenue by leasing the City's CAP water to 
other organizations. 

3. Work with water brokers who would recharge the CAP water and give the City a 
portion of the LTSCs while retaining a portion for the service they are providing. 
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Table 2.20 Recharge Facility Capacity 
2016 Integrated Water Master Plan  
City of Goodyear 

Underground Storage 
Facility 

Start 
Date 

End 
Date 

Total 
Facility 
Storage 
Capacity 

(acre-feet) 

Goodyear's 
Total 

Storage 
Capacity 

(acre-feet) 

Goodyear's 
Annual 

Capacity 
(acre-feet) 

Total 
Recharged 

in 2014 
(acre-feet) 

USF 
Operator 

Type of 
Water 

Agua Fria Managed  5/31/2019 750,000  13,000 0 CAWCD CAP 

Agua Fria Constructed  5/31/2019 750,000  13,000 0 CAWCD CAP 

Hieroglyphic Mountain  12/31/2021 630,000  14,265 610 CAWCD CAP 

Tonopah Desert  3/31/2014 9/1/2025 2,000,000 289,000 17,000 0 CAWCD CAP 

Superstition Mountain 3/31/2014 1/15/2028 56,500 56,500 56,500 7,561 CAWCD CAP 

City of Goodyear (SAT) 6/10/2014 6/9/2016 -  7,500 7,500 3,750 1,233.06 Goodyear Reclaimed 

City of Goodyear VIP (1) 8/18/2015 8/18/2035 132,800 132,800 5,000 - 
8,300  

0 Goodyear Reclaimed 

Note: 
(1) Phased storage: 5,000 AFY for 5 years, 6,000 AFY for 5 years, 7,000 AFY for 4 years, 8.300 AFY for 6 years  
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In 2013, the Arizona Municipal Water Users Association (AMWUA) put forth a proposed 
aquifer management goal and concept for consideration. The AMWUA proposal is briefly 
summarized as follows: 

1. Reclaimed water recovery, same sub-basin – 100% for Constructed USF, 50% for 
Managed USF, 

2. Reclaimed water recovery, separate sub-basin – 80% for constructed USF, 50% for 
Managed USF, 

3. Recovery of other water types (CAP), same sub-basin – 95% for Constructed USF, 
100% for AS&R, and 

4. Recovery of other types of water (CAP), separate sub-basin – 80% for Constructed 
USF, 80% for AS&R. 

The stakeholder meetings continued throughout 2014, without a conclusion being reached, 
and ADWR tabled the matter for further study. At this point, it is uncertain how the process 
will end, and what "cut to the aquifer" percentages will be in place for future regulations. 

The City has a bulk water sale and treatment agreement with the Adaman Mutual Water 
Company (Adaman) to provide groundwater from outside of the City's service area. The 
agreement with Adaman is to provide up to 11,200 AFY (10 mgd) of groundwater. However, 
in the City's current AWS, ADWR only approved 4,467 AFY of groundwater to be available 
to the City. The Decision and Order limited the delivery of bulk water from Adaman due to 
the maximum physically available groundwater in the area.  

Goodyear also has a bulk water agreement with Liberty Water in the amount of 74 AFY, 
which is groundwater from outside the City's service area. 

Groundwater pumped and treated at the PGAN and PGAS Superfund treatment facilities is 
available to Goodyear as remediated groundwater in accordance with Arizona Law. The 
maximum total volume of remediated groundwater is projected to be 4,151 AFY for the 
years 2013 through 2025, with a projected total volume of 50,000 acre-feet available to 
Goodyear for the recovery period.  

The PGAN and PGAS superfund sites have a significant impact on Goodyear's water 
system operation. The City has had to abandon three wells that were impacted by this 
contaminated groundwater. The operation of Wells 1 and 3 is expected to be impacted by 
the groundwater plumes. Recharge facilities also cannot be located in a manner that affects 
movement of the groundwater plume. 
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2.6.2.2.2 Drought Yield Implications  

Groundwater pumping is essentially drought proof, and is an excellent physical source 
during periods of reduced surface water yields. However, there are concerns related to 
sustainability of physical groundwater supplies in the West Salt River Valley and Rainbow 
Valley aquifers.  

After the City receives reduced surface water it will be important to maintain sufficient well 
capacity to pump groundwater to replace surface water shortages during droughts and 
emergencies. The criteria and pumping capability needs are discussed in the Water System 
Master Plan, Chapter 3. 

The implications of increased well pumping for certain drought scenarios are discussed in 
detail in Section 3.7.3. 

2.6.2.2.3 Operational Considerations  

Goodyear has developed, and continues to develop, a number of groundwater production 
wells throughout its service area. Groundwater pumping is not subject to canal delivery 
limitations, seasonal dry-ups, or drought impacts in the same manner as surface water 
supplies, making groundwater production wells ideal for purposes of meeting peaking, 
standby, drought, and emergency needs. 

Wells are permitted according to ADWR rules and regulations, which include annual 
withdrawal rate/volume limitations. ADWR's well rules, approved in 2006, allow for 
100 percent of the original duty cycle of a well to be available to replacement wells used for 
municipal purposes. Per ADEQ requirements, the largest well in each pressure zone is held 
in reserve when calculating the total available groundwater. This is commonly known as 
"firm capacity." Groundwater quality including levels of TDS, nitrates, fluoride, and arsenic 
is a major concern to Goodyear. Most of the City's wells need treatment, which significantly 
increases water supply costs. The City has two reverse osmosis treatment facilities that 
serve multiple wells. The City also has a treatment facility for the Adaman well supplies. 
Water treatment is expected for any new well site. 

2.6.2.3 Reclaimed Water  

The City of Goodyear has been treating wastewater to produce a reclaimed water supply 
that is either delivered directly to customers, or made available for recharge to provide 
storage credits to offset future groundwater withdrawals that fall outside the City's legal 
pumping limits. Goodyear uses 100 percent of the reclaimed water produced at the 
Goodyear WRF. The reclaimed water produced at the Corgett and Rainbow Valley WRFs is 
returned to the Estrella Mountain Ranch (Newland Development) community for non-
potable uses or discharged into a nearby wash.  
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2.6.2.3.1 Reclaimed Water Resource Evaluation  

The goal of Goodyear's reclaimed water management program is to beneficially use all of 
the reclaimed water produced by the City through either reuse or recharge. Current 
reclaimed water from the 157th Avenue WRF is planned for recharge. 

Reclaimed water from the Rainbow WRF is used to irrigate a golf course. Reclaimed water 
from the Corgett WRF is not currently beneficially reused, but in the not too distant future 
this water will be used to fill ponds in the public areas. Newland Communities owns and 
operates its own reclaimed water distribution system to provide irrigation within the 
development. 

Irrigation water demands vary seasonally, with peak demands occurring during the summer 
months, and low demands during the winter or during precipitation events. Since the 
reclaimed water produced from the water reclamation facilities is relatively constant, 
storage and recovery facilities are needed to manage supplies in response to seasonal 
demands.  

Additional reclaimed water generated from new growth needs to be used for aquifer storage 
and recovery to the highest extent possible. 

As previously discussed, Goodyear is currently developing a vadose zone recharge project 
that includes wells and associated USF and WS permits to store excess reclaimed water for 
later recovery or to be banked as LTSCs. 

2.6.2.3.2 Drought Yield Implications  

Similar to groundwater, reclaimed water is not affected by drought, and remains relatively 
constant throughout the year. When the City must impose its Water Conservation and 
Curtailment Plan, which cuts back on water use, some reductions in reclaimed water supply 
may also be experienced.  

2.6.2.3.3 Strategy for Future Reclaimed Water Use 

Current reclaimed water utilization is based on executed agreements between the City and 
the end users. These agreements specify a certain reclaimed water delivery amount, or 
committed capacity. Because of the importance of reclaimed water in the City's water 
resource portfolio, the City should structure development agreements so that the City 
retains the reclaimed water for recharge. This helps to provide the water resource that is 
needed for continued growth. The City should also seek opportunities to restructure existing 
agreements with developers to increase the amount of recharge that is available to the City.  
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Table 2.21 Water Resources Summary - Existing Water Resources for 5- and 
10-Year Planning Horizon 
2016 Integrated Water Master Plan  
City of Goodyear 

PHYSICAL SUPPLY 

Planning Area 

Annual Demand (AFY) (1) 

2015 2020 2025 
WPA 2 7,483 9,556 12,795 

WPA 3 1,871 3,497 4,864 

Total Demand (2) 9,354 13,053 17,658 
  Renewable Supply (AFY) 

Surface Water    

CAP M&I 0 1,325 4,294 

CAP GRIC Lease  4,752 7,000 (3) 7,000 (3) 

Subtotal Surface Water 4,752 8,325 (4) 11,294 (4) 

Renewable Groundwater    
Phase In (5) 866 866 866 

Incidental Recharge (6) 479 668 904 

LTSC 206 0 0 

CAGRD (7) 0 0 0 

Subtotal Renewable Groundwater 685 668 904 

Reclaimed Water    

Reclaimed Water Produced (8) 3,451 4,460 5,860 

Direct Reuse (400) (400) (400) 

Net Available for Recharge 3,051 4,060 5,460 

Total Renewable Supplies 9,354 13,053 17,658 
Surplus / (Deficit) 0 0 0 

Notes: 
(1) Assumes 402 gpd/home for residential development, 1,700 gpad for commercial development 

and 1,000 gpad for industrial development. 
(2) WPA 4 and WPA 5 do not have any projected demands for years 2015 - 2025. 
(3) Direct delivery of a portion of GRIC lease. 
(4) Total City CAP water right is 17,742 AFY (10,742 M&I + 7,000 GRIC lease). Values shown in 

table represent the amount of CAP water needed for direct delivery and to fulfill the City's 
groundwater replenishment obligation. 

(5) "Phase In" groundwater must be replenished and is not considered renewable groundwater 
but is included here for accounting only. 

(6) 5.12 % of Annual Average Demand. 
(7) The City has the option to replenish up to 15,940 AFY through CAGRD. 
(8) Does not include Newland reclaimed water. 
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One option to use CAP water would be to use a portion of the CAP lease (4,467 AFY) 
through an in lieu arrangement with Adaman as a strategy to deliver a new "physical" 
surface water supply, because the City's CAP water allocation is not fully utilized. This 
arrangement has been documented in a City report entitled "Adaman Well Development, 
Storage, Booster, and Pipeline Project, Design Concept Report", 2008. This report outlines 
the preliminary design and operational requirements to implement this project. 
Implementing an in lieu exchange project for CAP and/or GRIC lease water effectively 
utilizes this surface water source in the short term, allowing Goodyear additional time to 
fund and implement its CAP surface water treatment plant and delivery system.  

The 2008 report indicated that Goodyear proposed such an in lieu exchange program 
whereby it would provide its excess CAP and other surface water allocations to Adaman for 
irrigation purposes in lieu of the groundwater that Adaman pumps. Goodyear would receive 
long-term storage credits for the exchange water. The report also states that Adaman is 
agreeable to Goodyear's proposal and has indicated that it would be willing to retire the 
irrigation wells in the southern portion of its service area if an in lieu arrangement can be 
reached. Goodyear could then build replacement wells for the retired irrigation wells and 
use the new production wells in the Adaman Project. 

The 2008 report further states that Goodyear's CAP surface water supply would generally 
be delivered by the CAP Canal and the MWD Beardsley Canal. The MWD agricultural 
irrigation delivery system branches off the Beardsley Canal to a series of irrigation laterals. 
MWD has an irrigation lateral that currently delivers water to Adaman at Northern Avenue 
and the Arizona Route 303 alignment. MWD could also make deliveries to Adaman through 
other irrigation laterals in Glendale Avenue and Bethany Home Road which currently 
extend to Cotton Lane. Arizona Department of Transportation (ADOT) has installed 24-inch 
irrigation piping under the 303 alignment at the Glendale and Bethany Home alignments in 
anticipation of future irrigation laterals that MWD could use to serve Adaman. 

Based on discussions with MWD, the capacities of the three laterals are 4.9 mgd, 4 mgd, 
and 6.5 mgd for the Northern, Glendale, and Bethany Home laterals respectively. Thus the 
2008 report concluded and recommended that Goodyear pursue a 5 mgd in lieu 
arrangement. 

Thus the City would provide its CAP allocation or Indian lease water to Adaman in-lieu of 
the groundwater pumping that Adaman currently relies on. However, in order to meet the 
intent of the rules, Adaman would have to use its other surface water supply allotments 
from MWD first. The surface water allotments vary from year to year, but generally average 
about 2,600 AFY which would have to be used first, which would leave around 7,400 AFY 
currently available for an in lieu exchange. As agricultural lands in the Adaman service area 
develop, the amount of water demand available for an in lieu exchange will decrease. Since 
the Adaman service area is adjacent to Luke Air Force Base these areas may develop 
more slowly due to land use restrictions.  
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Table 2.22 Water Resource Supply and Demand at Buildout by Entitlement Level 
2016 Integrated Water Master Plan  
City of Goodyear 

Planning Area 

Annual Demand (AFY) 

Level 1 Level 1 - 2 Level 1 - 3 Level 1 - 4 
North (WPA 2 & WPA 3) 34,466 36,365 37,820 48,170 

South (WPA 4 & WPA 5) 8,193 53,369 66,762 87,039 

Total Demand 42,659 89,733 104,583 135,208 

  Renewable Supply (AFY) 

Surface Water     
CAP M&I 10,742 10,742 10,742 10,742 

CAP GRIC 7,000 7,000 7,000 7,000 

Subtotal Surface Water 17,742 17,742 17,742 17,742 

Renewable Groundwater     
Phase-in (4) 866 866 866 866 

Incidental Recharge (1) 2,184 4,594 5,355 6,923 

Subtotal Renewable Groundwater 2,184 4,594 5,355 6,923 

Reclaimed Water (2)     
City Reclaimed Water North 8,308 8,954 10,049 13,546 

City Reclaimed Water South 290 4,047 8,600 15,458 

Direct Reuse (3) (400) (400) (400) (400) 

Net Available for Recharge 8,198 12,600 18,249 28,604 

Total Renewable Supplies 28,124 34,937 41,346 53,268 
Surplus / (Deficit) (14,535) (54,797) (63,237) (81,940) 

Notes: 
(1) Based on total demand for north and south planning areas (5.12% of Annual Average 

Demand). 
(2) Does not include reclaimed water from Newland or Amaranth developments. 
(3) Includes Goodyear service area direct reuse and Palo Verde generating station agreement. 
(4) Phase in allowance incurs a replenishment obligation, so is not renewable, not included in 

total. 
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Table 2.23 Water Resources Shortfall Mitigation - With Aggressive Conservation 
2016 Integrated Water Master Plan  
City of Goodyear 

Planning Area 

Annual Demand (AFY) 

Level 1 Level 1 - 2 Level 1 - 3 Level 1 - 4 
North (WPA 2 & WPA 3) 27,156 28,916 30,036 38,399 

South (WPA 4 & WPA 5) 6,078 37,798 47,181 61,757 

Total Demand 33,234 66,715 77,217 100,156 

  Renewable Supply (AFY) 

Surface Water     
CAP M&I 10,742 10,742 10,742 10,742 

CAP GRIC 7,000 7,000 7,000 7,000 

Subtotal Surface Water 17,742 17,742 17,742 17,742 

Renewable Groundwater     
Phase-in (4) 866 866 866 866 

Incidental Recharge (1) 1,702 3,416 3,953 5,128 

Subtotal Renewable Groundwater 1,702 3,416 3,953 5,128 

Reclaimed Water (2)     
City Reclaimed Water North 8,308 8,954 10,049 13,546 

City Reclaimed Water South 290 4,047 8,600 15,458 

Direct Reuse (3) (400) (400) (400) (400) 

Net Available for Recharge 8,198 12,600 18,249 28,604 

Total Renewable Supplies 27,641 33,758 39,945 51,474 
Surplus / (Deficit) (5,593) (32,957) (37,272) (48,682) 

Notes: 
(1) Based on total demand after conservation for north and south planning areas (5.12% of 

Annual Average Demand). 
(2) Does not include reclaimed water from Newland or Amaranth developments. 
(3) Includes Goodyear service area direct reuse and Palo Verde generating station agreement. 
(4) Phase-in incurs a CAGRD replenishment obligation, so is not renewable, not included in total. 
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Table 2.24 Water Resources Shortfall Mitigation - Conservation Impacts & 
Reclaimed Water From Developers 
2016 Integrated Water Master Plan  
City of Goodyear 

Planning Area 

Annual Demand (AFY) 

Level 1 Level 1 - 2 Level 1 - 3 Level 1 - 4 
North (WPA 2 & WPA 3) 27,156 28,916 30,036 38,399 

South (WPA 4 & WPA 5) 6,078 37,798 47,181 61,757 

Total Demand 33,234 66,715 77,217 100,156 

  Renewable Supply (AFY) 

Surface Water         
CAP M&I 10,742 10,742 10,742 10,742 

CAP GRIC 7,000 7,000 7,000 7,000 

Subtotal Surface Water 17,742 17,742 17,742 17,742 

Renewable Groundwater         

Phase-in (4) 866 866 866 866 

Incidental Recharge (1) 1,702 3,416 3,953 5,128 

Subtotal Renewable Groundwater 1,702 3,416 3,953 5,128 

Reclaimed Water (2)         
City Reclaimed Water North 10,011 10,656 11,810 15,415 

City Reclaimed Water South 1,455 10,628 15,182 22,056 

Direct Reuse (3) (400) (400) (400) (400) 

Net Available for Recharge 11,066 20,884 26,591 37,071 

Total Renewable Supplies 30,509 42,042 48,287 59,941 
Surplus / (Deficit) (2,725) (24,673) (28,930) (40,215) 

New CAP Water Lease 3,000 10,000 10,000 10,000 

New Renewable Supply 0 15,000 19,200 30,500 

Total New Supplies 3,000 25,000 29,200 40,500 
Surplus / (Deficit) 275 327 270 285 

Notes: 
(1) Based on total demand after conservation for north and south planning areas (5.12% of 

Annual Average Demand). 
(2) Does include reclaimed water from Newland or Amaranth developments. 
(3) Includes Goodyear service area direct reuse. 
(4) Incurs a CAGRD replenishment obligation, so is not renewable, not included in total. 
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The concept would be to acquire 32,000 AFY of NIA water during the ADWR reallocation 
process, wheel it through the CAP canal to the Santa Rosa Canal, then to the Maricopa-
Stansfield Irrigation District canal, and pump the supply to recharge facilities in WPA 5. The 
recharge water would offset groundwater declines and become available as a renewable 
supply to meet demands. Since ADWR has determined that NIA water is only 70 percent 
firm for AWS purposes, the City would need to acquire 46,000 AFY of NIA water, or 
purchase other water supplies.  

The NIA supply approach benefits Goodyear by providing a second supply source to the 
Community from the south in addition to providing more water for development. In addition, 
CAP water probably has a better quality than the groundwater, which would improve the 
aquifer water quality in Rainbow Valley over time. 

2. Water from the Buckeye Canal 

The Buckeye Canal passes through Goodyear, and serves irrigation lands that someday 
are expected to develop. This could free up canal water for other uses that perhaps 
includes increasing the City's potable water supply. Water from this canal is attractive as a 
water supply because these canals convey a substantial amount of water through the City 
and would likely be much less expensive than importing water from afar. There are a 
number of issues that need to be investigated to determine the viability of this canal as a 
water source. These issues include: 

1. What is the volume of water potentially available and what portion of the water is 
surface water, groundwater, and reclaimed water? 

2. What are the legal issues that would need to be addressed in using this water? 

3. Since reclaimed water is comingled in the canals with other water, would ADWR allow 
the reclaimed and surface water portions of this water to be recharged? 

4. Can Goodyear qualify as a bulk water customer and deliver treated water as potable? 

Additional study is recommended so that the City can plan to take advantage of this water 
source at some future time. 

3. Harquahala Groundwater 

Another approach could include developing the groundwater supply from the Harquahala 
Basin and transporting the supply to Goodyear. This concept would involve well 
development, pumping, transmission, storage, water treatment, and delivery to the City 
potable water system. Given the quality of the Harquahala groundwater, it is not likely that 
this water supply would be used for recharge and recovery. There is potential to develop a 
partnered project with other communities that may improve the economic viability of this 
project. 
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Table 2.25 Potential CAP Drought Reductions  
2016 Integrated Water Master Plan  
City of Goodyear 

Water Resource 

Availability (AFY) 

Normal Year 30% Drought 50% Drought 

M&I 10,742 7,519 5,371 

Existing GRIC Lease 7,000 4,900 3,500 

Existing Subtotal 17,742 12,419 8,871 

Future CAP Lease 10,000 7,000 5,000 

Future Total  27,742 19,419 13,871 

There are several options available to Goodyear for mitigating the impact of these potential 
shortfalls. These include: 

1. ADWR's drought exemption which can be authorized by the Director of ADWR. This 
exemption allows 80 percent of the surface water shortfall to be made up from 
groundwater (drought pumping) without incurring a replenishment obligation. This 
applies to Goodyear's legal groundwater replenishment obligation, and can only be 
implemented if there is physical groundwater available to pump to replace the surface 
water shortage. This implies that if additional drought groundwater pumping is 
allowed, additional wells will be required to pump the increased supply. 

2. A second measure of protection is provided by the AWBA. The AWBA has the 
obligation to provide "firming" water supplies for a 20 percent cutback in CAP water 
supplies. The AWBA has developed scenarios for replacement, and is currently 
developing an operating plan for these replacement obligations. Two scenarios are 
available for the AWBA firming water supply. One includes providing replacement 
water to the CAP canal for users to withdraw, treat, and deliver. Another includes 
requiring the user to pump "make up" water from its own wells, which would be offset 
by the AWBA. The GRIC lease may be federally firmed by the United States; 
however, details of how this would be done are uncertain. 

3. A third opportunity for Goodyear to mitigate the shortfall is for the City to implement its 
demand management program. This program is embodied in Ordinance No. 07-1077: 
Water Use Restrictions. This Ordinance states that the City Council may by resolution 
place any restrictions which it deems necessary, and to employ the most current 
version of the City's Water Conservation and Curtailment Plan as guidance to 
implement voluntary and mandatory water use restrictions. This program could be 
implemented to help the City mitigate its surface water shortfalls during a drought. 
Implementing this program could reduce the number of "drought wells" needed to 
respond to a shortage. 
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4. Another component of the drought mitigation plan involves addressing the magnitude 
and duration of droughts during a 100-year water supply scenario. Several 
organizations have analyzed and evaluated information concerning the frequency and 
duration of potential droughts. While there are no firm conclusions, some have 
suggested drought response preparations should be based on the occurrence of two 
to three droughts per a 100-year period, each lasting 6 years. This Integrated Water 
Master Plan has incorporated this approach. 

ADWR allows 80 percent of the surface water shortfall to be made up from groundwater 
pumping (drought pumping) without a replenishment obligation. Assuming no City 
curtailment and applying the ADWR drought exemption, 3 - 30 percent droughts lasting 
6 years each would produce a replenishment obligation of 19,170 acre-feet. Similarly, 
3 - 50 percent drought lasting 6 years each would produce a replenishment obligation of 
31,932 acre-feet. These replacement obligations would be made up from LTSCs. 

Using the same strategy for replenishment obligations including a future new CAP lease, 
replenishment obligations for the 30 and 50 percent reduction scenarios would amount to 
29,970 acre-feet and 49,932 acre-feet respectively. 

Assuming that the physical replacement water supply would come from the groundwater 
supply, additional wells may be required to pump the drought supply. Groundwater supplies 
and wells required to meet demands during drought are discussed in Section 3.7.3. 

2.7.4 Rainbow Valley Physical Supply Sustainability 

In 2014, Goodyear conducted a hydrologic study for the Rainbow Valley portion of the 
City's service area in support of its AWS application. The hydrologic study was based on 
existing AWS demands from developer projects plus a new amount of City pumping. These 
pumping demands were simulated in the hydrologic modeling analysis in a manner so as 
not to violate the AWS rule requirement of not creating aquifer drawdowns exceeding 
1,000 feet below ground surface (ft bgs) over a 100-year period. The simulated modeling 
results for the three pumping wells produced drawdowns of 993.11, 990.70, and 
976.75 ft bgs, respectively. The results of the study demonstrated that the City could pump 
9,349 AFY for the 100-year period in addition to the developer committed pumping. The 
resulting water budget for this scenario showed that the Rainbow Valley pumping was 
based on natural aquifer recharge of 4,859 AFY, and aquifer dewatering pumping from 
storage of 43,432 AFY. 

Current development plans do not provide any new water sources to recharge the aquifer 
or to offset the dewatering pumping. Over time, the available aquifer storage will decline. 
When the City and other water users seek renewal of their designation of assured water 
supply in the future, the available physical supply determination of groundwater will decline 
due to dewatering. This means that future allowable pumping out of this aquifer will be 
reduced. A water supply based on groundwater pumping that dewaters the aquifer is not 
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Table 2.26 Water Conservation Practices Implemented by the City of Goodyear 
2016 Integrated Water Master Plan  
City of Goodyear 

Conservation Program (or BMP) Description 
1.1 Messaging program/advertising  City uses H2O 365 brand for year-round 

messaging efforts.  
1.1 Messaging program/advertising  Annual Peak demand campaign (May-August): 

Desert Dan (hero) and Max(imum) Use battle 
to reduce peak demand in campaign targeting 
outdoor use and family audiences. 

1.1 Messaging program/advertising  AMWUA membership provides AMWUA 
website and links to City website. 

1.2 Events/programs/presentations Activities and brochures are distributed at large 
City events, movie and concert series, and 
community events throughout the year. 

1.2 Events/programs/presentations AMWUA membership provides representation 
at regional, professional events and 
conferences. Staff support AMWUA events. 

1.5 Free Material Distribution AMWUA membership provides xeriscape, 
irrigation guidelines, and lawn care and 
removal print materials. 

1.5 Free Material Distribution City distributes rain gauges, shower timers, 
free home audit kits, and other water 
conservation tools to schools, conservation 
classes, targeted presentations, and during 
peak demand season. 

1.5 Free Material Distribution City website (www.goodyearaz.gov/h2o365), 
INFOCUS resident newsletter (6-8/year), City 
Hall and Public Work racks, and new releases 
provide free information to residents. Bill 
inserts (2x/year) reach customers. 

2.1 Adult education/training; 
speakers' bureau 

Staff provide professional development and 
resources for K-12 teachers. They conduct 
facility tours and assist with curricular 
adaptations. 

2.1 Adult education/training; 
speakers' bureau 

City presents three series of free classes on 
desert horticulture, irrigation, and water 
resource topics annually. 

2.1 Adult education/training; 
speakers' bureau 

Staff address audiences requesting speakers, 
including Homeowners Association (HOA) 
Academy and HOA meetings. 

2.1 Adult education/training; 
speakers' bureau 

AMWUA membership provides SMARTSCAPE 
xeriscape training for contractors and 
profession. 
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Table 2.26 Water Conservation Practices Implemented by the City of Goodyear 
2016 Integrated Water Master Plan  
City of Goodyear 

Conservation Program (or BMP) Description 
2.1 Adult education/training; 

speakers' bureau 
Staff provide Water Conservation Planning for 
Large Landscape overview annually for larger 
properties for property managers and boards. 

2.2 Youth conservation education  Staff visit classrooms to teach; guide site tours 
(with pre-and post-visit lessons). 

2.3 New homeowner landscape 
information 

HOAs distribute landscaping watering guides 
and class information to new residents with 
welcoming packets. 

3.1 Residential audit program Home Irrigation Check-ups (since 1/09) free to 
customers; at cost to other City residents. 
Check-ups include brief indoor survey, review 
of water history and monthly water budget, 
personalized tips. Program reduced participant 
usage over 2.7 million gallons in first 
11 months. 

3.2 Landscape consultations for 
residential and non-residential 
customers 

On-site consultations provided to residents 
(Home Irrigation Check-ups) and community 
associations (HOA Irrigation Tune-ups -up to 
24 hours of analysis free). 

3.3 Water budgeting assistance for 
non-residential customers 

HOA Irrigation Tune-ups include this service. 

3.6 High water use inquiry resolution Staff complete checklist onsite with customer. 
Refer for Home Irrigation Checkup if source not 
identified. (109 in first 7 months of Fiscal Year 
[FY] 2010). Program participants reduce usage 
an average of 20%, continuing over 3 years 
following initial Checkup. 

3.7 High water use customer 
notification 

Staff make calls as they receive monthly 
update from billing department. 

3.8 Water waste investigations Staff contact complainant within 2 business 
days, visit site, and provide education and 
enforcement follow-up as required. Code 
Compliance assists Water Conservation. 

3.9 Top 1% outreach program  Top 100 Residential Customer Outreach 
Letters to top 100 customers (62 of top 100 in 
2008 dropped consumption in 2009 saving 
over 5.19 MG, 13 discontinued service, 48 
dropped below top 100.) 
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Table 2.26 Water Conservation Practices Implemented by the City of Goodyear 
2016 Integrated Water Master Plan  
City of Goodyear 

Conservation Program (or BMP) Description 
4.1 Leak detection program Full system study completed 2007. All new 

development prior to the 2-year warranty 
period is required to conduct a Leak Detection 
and make any necessary repairs. Staff now 
move and read data loggers on weekly basis to 
maintain system integrity. 

4.4 Other physical system 
improvements 

City facility audit conducted 2008 identified 
potential water savings of 40% at sites/facilities 
over 2 years old. CIP necessary to realize 98% 
of these savings is being programmed.  

5.1 Low water-use landscaping 
requirement  

City Code 5-1-1-B Appropriate Use of 
Landscaping Rights of way shall comply with 
ADWR requirements.  

5.1 Low water-use landscaping 
requirement  

City Code 5-1-4-B Single Family and Two 
Family Water Conservation Guidelines Meet 
Third Management Plan requirements. 

5.2 Water tampering/water waste 
prohibitions 

City Code 14-7-6 (Unauthorized Use of Water 
and Penalties) and 14-7-8 (Waste of Water 
Prohibition) prohibitions. 

5.3 Plumbing code requirements City Code Article 9-12 Low Flow Fixtures and 
devices establish minimum standards. 

5.14 Other ordinance, condition of 
service or tariff 

City Code 14-7-7 (Water Use Restrictions) 
outlines Conservation and Curtailment plan 
and penalties for violations. 

6.14 Other rebates or incentives Reclaimed water price set at 70% of residential 
Tier 2.  

7.4 Conduct a quantitative analysis 
for water savings 

Staff track individual and aggregate savings of 
residential audit and all future incentive 
programs. 

7.9 Other research or innovation 
program 

AMWUA membership provides benefits from 
collaborative research. 

Conservation rate structure Current rate structure (2016-2000) annually 
increases cost steps between tiers. There are 
4 residential, 3 commercial, and 2 irrigation 
tiers. The second and third residential tier rates 
are approximately 2 and 3 times the first, with 
the fourth tire almost 5 times the first tier rate. 
Irrigation rates are the highest. 
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The conservation goal is expected to be achieved gradually over time until buildout. The 
following measures would be helpful to achieve aggressive conservation: 

1. Enact development policies and regulations that limit the use of turf in yards and 
common spaces. Turf is the major water user outdoors and consistently accounts for 
almost 25 percent of Goodyear's total potable demand. By designing developments 
and open spaces to use xeriscaping and natural landscaping instead of turf, outdoor 
water use will be reduced significantly. Recent partial audits of landscape meters 
suggest that waste from leak and overwatering may account for as much as 
40 percent of the total usage and make large water savings improvements achievable. 

2. Design open spaces to capture and use stormwater for desert landscaping. 
Stormwater can be collected and used to provide the water needed for natural, desert 
landscaping. Use of stormwater can enhance the beauty of Arizona's native plants to 
make attractive communities in the desert. Research and work has been done at the 
University of Arizona to provide guidance on ways to use stormwater retention to 
benefit native landscaping. 

3. Restrict the use of residential swimming pools that use large amounts of water. 

4. Modify current reclaimed water policies to discourage use of reclaimed water for 
outdoor water use so that reclaimed water can be recharged to the aquifer. 

5. Replace toilets in homes and buildings constructed before 1993 with ultra-low flush 
toilets. The City estimates that approximately 940 homes were built before 1993. 
Although most of Goodyear was built after 1993 and therefore has low flush toilets, 
additional reductions in water use can be had through low water use toilets. 

6. Indoor reductions in water use have been occurring in the United States with more 
efficient appliances and plumbing fixtures. These reductions will continue to occur 
naturally as existing appliances wear out and homes are remodeled, so indoor water 
use reductions related to appliances probably do not need proactive action by the 
City. However, the City should continue to evaluate new water savings technology 
(hot water circulation devices), evaluate current plumbing codes, and institute policies 
that promote water savings in homes. 

7. Use the Water Conservation Committee to engage stakeholders to assure success of 
City's water conservation strategies by recommending policies that are the most 
amenable to City residents. 
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2.9 STRATEGIES TO MANAGE WATER SUPPLIES AND 
DEMANDS 

The City does not currently have the water resources needed to serve the entire service 
area by buildout. Additional water supplies will need to be obtained to enable continued 
growth. Water supplies available for purchase or lease are becoming more expensive as 
development continues to occur in Arizona and unused water supplies become scarcer.  

The following recommendations will help the City to have a sustainable water supply that is 
sufficient to meet the needs of City residents: 

1. Purchase additional Indian lease water or NIA water. The City needs an additional 
13,821 acre-feet of water to serve the developments where water has already been 
committed. This water can come from a CAP lease, recharging reclaimed water, and 
increased conservation. Due to the competition for remaining, currently available 
water rights, the City should seek to obtain this lease while it is still available. An even 
greater purchase, if possible, would benefit the City's water resource portfolio. 

2. Implement aggressive water conservation measures to reduce the amount of water 
that new developments use. A target for the City's consideration would be to reduce 
outdoor water use by half. 

3. Establish policies that require reclaimed water from new development to be used by 
the City for aquifer storage and recovery to augment the City's water portfolio. 
Reclaimed water is the most reliable and lease expensive water supply for up to 
30 percent of the City's water needs. The City will need to maximize the benefit of this 
water by using it for aquifer storage and recovery. 

4. The City's current groundwater physical supplies are limited and the City will need a 
new physical supply by 2020. This physical supply could include water delivered 
through a new interconnect with EPCOR, wheeling water through SRP's system, then 
piping this water to a Goodyear plant, additional wells serving EMR in Rainbow 
Valley, increased physical supply through Liberty Utilities, or an in lieu exchange with 
Adaman Water Company. The City should start now to establish the additional 
physical supplies needed by 2020. 

5. On an annual basis, purchase the City's full allotment of CAP water to recharge until 
this water is required to supply current demands. This stored water will help protect 
the City against future droughts. 

6. Continue pursuing additional CAP NIA water to provide water resources that could be 
used to enable growth. A portion of the NIA water will be made available by 2020. 
The City should seek to take advantage of any additional NIA water that becomes 
available after 2020.  
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7. Pursue opportunities to purchase or lease water that currently flows in the Buckeye 
irrigation canal. Water in this canal will need treatment to A+ standards for recharge, 
but this potential water source is physically located in Goodyear and therefore is more 
accessible than other water sources. As development occurs, this water supply might 
be purchased. Goodyear should undertake a study to determine the legal issues that 
would need to be overcome before obtaining a right to this water. Negotiations should 
ascertain supply availability, canal operations, bulk water delivery potential, and 
recharge opportunities for LTSCs. 

8. Goodyear's water management strategies depend on aquifer storage and recovery 
facilities to store reclaimed water and excess CAP water. Goodyear will need to 
ensure that the permits for existing recharge facilities are renewed in a timely way. 
Hydro geologic investigations will need to be undertaken to identify additional 
recharge facilities as the need for recharge capacity increases. 
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Chapter 3 

WATER SYSTEM MASTER PLAN 

3.1 INTRODUCTION 
This section of the City's IWMP is the water system master plan. This section describes the 
City's existing water supply, treatment, and distribution system and provides an evaluation 
of future infrastructure needs. The plan includes the following items: 

1. Documentation of the existing and future water system service areas 

2. Documentation of the City's existing water supply, treatment, and distribution 
infrastructure.  

3. Water system performance criteria used to evaluate supply, treatment, storage, and 
booster pumping requirements for current and future conditions. 

4. An overview of the water quality regulations that impact Goodyear's water system 
operations. 

5. An evaluation of the infrastructure required to serve current and future customers. 

6. Capital improvement recommendations for the infrastructure needed to serve growth 
and to address deficiencies identified for the years 2020 and 2025 capital 
improvement planning periods. 

The water system infrastructure that will be needed to serve customers in planning areas 
WPA 4 and WPA 5 are not provided in detail and do not have capital costs associated with 
them because no development is planned in these areas in the next ten years. Water 
supply infrastructure alternatives that will be needed beyond year 2025 are presented so 
that the City can continue pursuing additional water supplies to enable growth that is 
consistent with the 2025 General Plan, and so that development plans can be prepared 
with an understanding of what the backbone water infrastructure will be like. 

3.2 DESCRIPTION OF EXISTING WATER SYSTEM 

3.2.1 Pressure Zones 

The City's water distribution system is currently comprised of five pressure zones as shown 
in Figure 3.1. The north, or central planning area zone is north of the Gila River. The south 
pressure zones are between the Gila River and Pecos Road. The South Zone 1 and South 
Zone 2 pressure zones each have sub zones where pressures are controlled with pressure 
reducing valves (PRVs). The City's pressure zone boundaries are set to provide water 
service pressures that generally range between 40 and 80 pounds per square inch (psi) for 
typical operating conditions. The north pressure zone has some low elevation areas near 
the Gila River but there are no water system customers in these areas at this time. As these 
areas develop, a new pressure zone may be needed to keep pressures within an 
acceptable operating range.
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