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EXECUTIVE SUMMARY

ES.1 Background

The purpose of this project is to explore opportunities for additional water resources to provide a
sustainable water supply so that Buckeye can continue to grow.

The City's 2017 Integrated Water Master Plan states that the City's population could grow to
approximately 343,000 people with water resources currently available to Buckeye. These
current water resources include 34,750 acre-feet/year (AFY) of groundwater replenishment via
the Central Groundwater Replenishment District (CAGRD). This population estimate also
assumes that Buckeye recharges all additional reclaimed water that comes from growth. With a
high level of water conservation, the population might go as high as 466,000 people with the
same water resources.

The City of Buckeye had a 2019 population of 72,900 people. The Buckeye General Plan 2040
indicates that the City may have a population of 310,800 by 2040, and if all twenty-seven of the
approved Master Planned Communities (MPCs) and two area plans have developed, the City will
have a population of approximately 872,000 people. Buckeye will need additional water
resources to serve 529,000 people (872,000 — 343,000) beyond what current water resources can
provide. Table ES.1 presents an estimate of the developed land area, population, and water
demand at several stages of future development in Buckeye.

Table ES.1  City of Buckeye Water Demand Projections

Buildout of MPCs Buildout of

and Area Plans Buckeye
Developed Area (mi?) 34 143 400 600
Population 72,900 310,800 872,000 1,308,000
Water Demand (AFY) 11,100 47,350 132,850 200,000
Note:

(1) Water use is based on 136 gallons per capita per day (gpcd)

Groundwater is currently Buckeye's primary water supply. Buckeye has not obtained a
Designation of Assured Water Supply (DAWS), so developers have had to obtain a Certificate of
Assured Water Supply (CAWS) to develop in the City. CAWS holders must enroll in CAGRD which
provides groundwater replenishment by purchasing and recharging water at recharge facilities in
the West Salt River Valley groundwater basin. The CAGRD does not replenish groundwater
within the City's planning area, and the only artificial groundwater replenishment in Buckeye is
occurring at the City's Tartesso recharge facility. Buckeye does plan to construct additional
recharge facilities in the future. The CAGRD groundwater replenishment requirement of all these
MPCs significantly exceeds the volume of water that may be available from the CAGRD. Without
a change in direction, the physical groundwater supply underneath Buckeye will decrease and
will not be sustainable.

FINAL | APRIL 21,2020 | ES-1
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Groundwater depletion is also problematic in the following ways:

e Groundwater depletion can lead to fissures that are highly undesirable in developed
areas and would significantly reduce property values.

e Groundwater depletion leads to soil consolidation which reduces the ability of the
ground to hold water.

e Depleted groundwater limits the opportunity for additional developments in areas
without a physical groundwater supply.

e Groundwater depletion can lead to declines in water production and quality changes as
aquifer saturated thickness changes.

Figure ES.1 presents the City of Buckeye in relation to groundwater basins that underlie or are
adjacent to the City; and cities near Buckeye that also use groundwater that could affect water
tables in Buckeye. The West Salt River Valley and the Hassayampa groundwater basins are the
primary basins that will provide groundwater. Water can be transported to Buckeye form the
Harquahala basin. The Rainbow Valley basin is not expected to be a major supply for Buckeye.
The Gila basin could be a source of supply to Southern Buckeye in the future.

ES.2 Designation of Assured Water Supply

Buckeye has a goal of obtaining a DAWS as stated in the City's General Plan 2040. (General Plan
Policy S-15.14. The City of Buckeye should secure a 100-year Assured Water Supply Designation
from ADWR.) Under the DAWS water management framework, Buckeye water rate payers pay
the CAGRD groundwater replenishment costs that are currently being paid by individual water
users via property taxes. With a DAWS, Buckeye would need to purchase renewable water
supplies and construct the infrastructure needed to utilize renewable water supplies. Buckeye's
current water treatment infrastructure is for groundwater supplies and not surface water.
Currently, surface water can only be used currently through aquifer storage and recovery.

Although obtaining a DAWS is an important goal for the City that should be realized at some
future time, a higher near-term priority is to establish the mechanisms and infrastructure
whereby renewable surface water can be delivered and treated for use in Buckeye. Surface water
and water treatment and delivery infrastructure can be provided while Buckeye's developments
continue to operate with a CAWS water management framework. This approach allows Buckeye
and developers to channel financial resources into developing surface water supplies and
infrastructure before taking on the responsibility of making CAGRD payments for replenished
groundwater. In the future when Buckeye has surface water supplies and infrastructure, the City
will be in a better position to obtain a DAWS. With surface water supplies and a DAWS, the City
will be in a better position to reduce the cost of the CAGRD replenishment obligations of its
water users.

ES.3 Water Supply Options

Buckeye has several water supply options that can significantly enhance water supply
sustainability and should be pursued as a priority. These potential water supplies are categorized
as Major Water Supply Options. Other water supply options are referred to as supplemental
because these options are helpful only to water users who can benefit from non-potable
supplies, have a low probability of providing water for an extended time period, or that reduce
the cost of current water supplies. These Supplemental Water Supply Options are still
recommended, but do not satisfy the City's goal of a long term, sustainable water supply.

| / .
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ES.3.1 Major Water Supply Options

The following water supply options should be pursued as a priority to provide sustainable water
supplies to Buckeye. (Policy S-15.2. The City of Buckeye will actively seek out additional water
resources as the population and water demand increases in water service areas.)

Use reclaimed water for indirect potable reuse (IPR), direct potable reuse (DPR), or
direct reuse in a way that does not increase total water demand. (Policy S5-18.2. The City
of Buckeye will rely on renewable water supplies to the greatest extent possible.) Using
reclaimed water has a lower cost than other water supply options.

Continue to pursue the City's Non-Indian Agricultural (NIA) water allocation of

2,786 AFY. Effective use of this water is important to increase the likelihood of
additional allocations. (Policy 5-18.2.)

Import groundwater from the Harquahala groundwater basin and wheel to Buckeye
through the Central Arizona Project (CAP) Canal. (Policy 5-15.2.)

Implement brackish groundwater desalination. (Policy S-15.2.)

Strengthen water conservation program. (Policy S-18.3. The City of Buckeye should
educate residents on water conservation practices through outreach programs.)

(Policy S5-18.4. The City of Buckeye should maintain a maximum water demand of

125 gallons per person per day in areas within the water service area.) (Policy 5-18.6.
Development will promote the use of drought tolerant and native plants for landscaping.)
(Policy S-18.7. The City of Buckeye will utilize low water use fixtures in all facilities and low
water use irrigation systems.)

ES.3.2 Supplemental Water Supply Options

( cg"‘ "4-.74

Develop non-potable water supplies for outdoor water use. Developments and
homeowners associations with grandfathered irrigation rights that reside in the
Roosevelt Irrigation and Drainage District (RID) or Buckeye Water Conservation and
Drainage District (BWCDD) canal service areas can use non-potable wells or canal water
to irrigate landscaping. (Policy S5-16.3. The City of Buckeye should be proactive in
encouraging various property owners to form ownership groups to help fund infrastructure
development and expansion.) (Policy S-17.4. The City of Buckeye will coordinate with the
Irrigation Districts when planning for new development.)

Purchase or lease Colorado River water entitlements. (Policy S-15.3. The City of Buckeye
will evaluate methods to secure additional Central Arizona Project (CAP) water.)

Purchase groundwater extinguishment credits.

Purchase reclaimed water long term storage credits. (Policy 5-15.2.)

Lease CAP water owned by Native American Communities. (Policy S-15.3.)

FINAL | APRIL 21, 2020 | ES-5
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ES.3.3 Future Water Supply Possibilities

There may be additional water supply opportunities in the future that are not currently available
to Buckeye. Buckeye should track future water supply opportunities and prepare to secure
additional supplies when they become available. Buckeye will need to compete with other
communities for any future water supplies that become available so it will be important for the
City to be vigilant. The following possibilities are known at this time:

e Colorado River Indian Tribe (CRIT) Lease. Currently, CRIT is barred from leasing a
portion of its Colorado River water supplies for use off the reservation by federal law as
part of its water rights settlement. In 2019, legislation was introduced to change this law
to allow leasing. The amount of water that could be leased, the price of such a lease, and
parties to whom the CRIT may lease water is not known at this time. (Policy 5-15.2.)

e Cooperative Water Supply Development with Mexico. Minute 323 is a document
agreed upon by the United States and Mexico that includes provisions to seek water
resource solutions that benefit both nations. A feasibility study is currently being
undertaken to investigate water augmentation possibilities that complies with the terms
of Minute 323. The terms, costs, and water ownership for these opportunities are not
known, but any additional water supplies from this cooperative effort could potentially
benefit Buckeye. (Policy S-15.2.)

e Additional Indian Lease Water. Some of the Native American Communities in Arizona
have not yet settled their water right claims. When these claims are settled, these tribes
may be in a position to lease a portion of their water supplies to cities such as Buckeye at
a price and under terms that are not established at this time. (Policy S-15.2, Policy S-15.3)

e Wheel Water through the Roosevelt Irrigation District (RID) Canal. The Roosevelt
Irrigation District (RID) is currently engaged in a lawsuit with the Salt River Project. At
some future time this lawsuit will likely be resolved. Following this resolution, the City
should determine if the RID Canal could be a part of the water conveyance infrastructure
that would deliver surface water supplies from the CAP canal to Central Buckeye.

(Policy S-15.2, Policy 5-17.3.)

ES.3.4 Water Supply Requirement

To supply the City when all of the approved MPC's have developed, additional water supplies will
be required, and these water supplies can come from multiple places. It will take years for the
City to fully develop so there is uncertainty about which supplies will ultimately be used.
However, Table ES.2 presents a combination of water supply sources that could meet Buckeye's
water resource needs. The table shows a potential of 206,576 AFY supply vs. a demand of
132,850 AFY, so not every potential water source needs to be fully secured, and there is no
assurance that this water will still be available when the MPCs are ready to develop. Additional
water will eventually be needed for the remaining 200 square miles of Buckeye's Municipal
Planning Area (MPA).

| / .
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Table ES.2  Future Water Supply Sources for Buckeye

ftem ‘ Water Supply

Groundwater Replenishment via the CAGRD®? 34,750
Imported Water from the Harquahala Groundwater Basin 84,776
NIA CAP Water (Not available every year)® 1,950
Reclaimed Water 26,600
Buckeye Waterlogged Area 30,000
Reduce Water Demand through Conservation from 136 gpcd to 100 gpcd 35,000
Use Canal Water and Untreated Groundwater for Outside use in Central Buckeye 10,000

Total Potential Water Supplies 223,076
Demand for all MPCs and current development 132,850

Notes:

(1)  Annual volume for 100 years: Vidler Water Co., 2500 AFY; Water Asset Management LLC, 82,276 AFY

(2) 2,786 AFY is the water supply potential. 70% is the assumed availability

(3) Anticipated population with all MPC's developed: 872,000

(4) Land area of the MPC's and existing development: 400 mi?

(5) There is an additional 200 mi? in Buckeye that could develop that is not included in this demand estimate.

(6) Currently 30,000 AFY is pumped from the waterlogged area, so a similar amount of water is assumed to be available if
Buckeye chose to develop this water.

(7)  Current per capita water use: 136 gal/capita/day

(8) Normally cities can count on reclaimed water as 30% of the potable supply. However, Buckeye has already made
reclaimed water commitments so 20% of the potable supply is assumed.

(9) Water conservation does not provide a new water supply but is shown in Table ES.1 because it effectively extends the
available water supply.

(10) The CAGRD plan of operation could change the supply that is planned for Buckeye.

ES.4 Water Policy

To make a transition from a water system with groundwater supplies only to a water system that
uses surface water supplies, the City will need to make and enforce a series of ordinances. These
ordinances are listed below.

1. Require developers to bring a physical water supply to the City for the development
instead of relying only on the CAGRD for groundwater replenishment. The City's policy
may allow a small percentage of a development's replenishment water supply to come
from the CAGRD. (Policy S-16.1. New master planned communities and residential
subdivisions will provide adequate water resources in development plans to support the
projected population of the development and transfer available water rights to the City of
Buckeye.) (Policy 5-16.2. Development proposals will be reviewed by the City of Buckeye to
ensure that there are no potential adverse impacts to the City's water supply associated
with the development.)

2. Require developers to contribute to master planned, City water, wastewater, and
reclaimed water infrastructure instead of constructing development specific water
supply infrastructure. The lifecycle costs of larger, more regional facilities will likely be
less than the costs of smaller, development specific infrastructure.

3. Promote the use of Community Facilities Districts (CFDs) as a means of paying for water
resources and water infrastructure. This funding mechanism may help developments to
buy into City planned and designed infrastructure.
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4. Implement a water conservation policy that includes a high level of water conservation.
This policy should restrict the amount of turf that can be grown, particularly on lands
that are not served by the RID and BWCDD canals and do not have irrigation
grandfathered water rights (IGR). (Policies 5-18.3, 5-18.4, 5-18.6, 5-18.7.)

5. Use additional, future reclaimed water use to directly benefit the City's water supply
portfolio by using the reclaimed water only for aquifer recharge, DPR, or to offset a
potable water demand such as an industrial demand. Consider prohibiting new uses of
reclaimed water for turf irrigation other than for schools, parks, or cemeteries. This
recommendation conflicts with General Plan 2040 Policy S-18.5: "The use of man-made
water features will be discouraged or the use of reclaimed water for artificial water features
will be promoted." When water supplies are limited, priority must be given to the highest
and best use of water, which is to provide water for public health and sanitation,
followed by water that enables commercial and industrial businesses. Water for artificial
water features and for landscaping is a lower priority. Reclaimed water is reused and
therefore provides the same value as potable water.

6. Strongly encourage or require new developments in the RID and BWCDD canal service
area with IGRs to set up irrigation delivery districts (IDDs) to take water from District
canals or wells for outside landscaping irrigation. Developments will need to take the
minimum irrigation water turn required by the canal company. (Policy 5-16.3,

Policy 5-17.4.)

ES.4.1 Water Supply Designations

As Buckeye succeeds in importing surface water supplies and in reducing groundwater pumping
through effective conservation, use of reclaimed water, and use of raw water supplies, the City
will be in a better position to obtain a DAWS. Obtaining a DAWS allows the City to more
effectively manage its water supplies and plan for a sustainable future. (Policy 5-15.4.)

The City should obtain a Designation of Adequate Water Supply for South Buckeye, which is out
of the Phoenix Active Management Area and therefore would not be included in a DAWS for the
rest of Buckeye. The benefits of an adequate water supply is to provide the ability to move water
from land areas with good groundwater supplies to land areas with insufficient water supplies,
and also to provide a measure of water supply certainty for future development in Southern
Buckeye.

ES.5 Infrastructure

To benefit from surface water, the City will need to have infrastructure that stores, treats, and
delivers surface water. This infrastructure is most effective when it serves a region of the City
and not just a single MPC. Due to the City's large size and proximity to different water sources,
the solutions will vary by region of the City. Figure ES.2 presents a map of Buckeye showing the
north, central, and southern portions of the City with the infrastructure that is recommended in
this report.

| / .
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Northern Buckeye. Northern Buckeye has access to the CAP Canal. Therefore, water supplies
that can be transported through the CAP Canal will be used primarily for Northern Buckeye. The
City should construct a recharge facility initially to store water, and then a surface water
treatment plant should be constructed when water supplies are sufficient to justify the cost of a
surface water treatment plant. The treated surface water will then be pumped through
transmission mains to MPCs in Northern Buckeye. Reclaimed water could be stored in the
recharge facility for credits that can be used to offset groundwater pumping. The City also hopes
to recharge NIA water in Northern Buckeye at a recharge facility.

Central Buckeye. Reclaimed water is available from three water reclamation plants in Central
Buckeye so a high priority is to recharge as much reclaimed water as possible in locations north
of the RID Canal due to the high groundwater table in Central Buckeye. A pump station, pipeline,
and recharge facilities are needed to maximize the benefit of reclaimed water.

If the City's NIA water is not recharged in Northern Buckeye, a second option would be to wheel
this water through the Beardsley Canal to the White Tanks plant where it can be treated and
then wheeled through the Verrado water distribution system to the North Airport Road facility.
Improvements to the Verrado and/or EPCOR water system may be required to wheel this water.
Central Buckeye is where the Buckeye waterlogged area is located, so when brackish
groundwater desalination becomes economically viable, then wells, treatment, and delivery
infrastructure should be constructed. Although EPCOR does not have water supplies to sell to
Buckeye, the White Tanks water treatment plant could be used to treat water supplies that
Buckeye purchases or leases, and then wheeled to Central Buckeye.

Water supplies that come through the CAP Canal may someday be delivered from a future
surface water treatment plant through a transmission main down the Sun Valley Parkway to
Central Buckeye.

When the lawsuit between the RIDD and SRP is resolved, it may become possible to wheel water
from the CAP Canal to the SRP system and then into the RID Canal, where a surface water
treatment plant could be constructed. The RID canal may someday become a valuable way to
convey surface water supplies to Central Buckeye.

Central Buckeye can benefit from multiple raw water delivery systems that take water from the
RID or BWCDD Canals or wells and delivers the water for outside use. To do this, one or more
developments would form an irrigation company and take responsibility for constructing and
operating infrastructure and setting up irrigation turns among users. In the Valencia area, the
City could repurpose the wells that are being replaced along with the raw water lines and then
expand the system to deliver raw water to land areas that still have irrigation grandfathered
rights.

Southern Buckeye. Southern Buckeye could start delivering potable water by constructing wells
and a groundwater treatment facility that may include RO treatment, due to the expected high
total dissolved solids (TDS) levels in the groundwater. Then the City could determine if it is
possible to purchase a water right from the water right holders using the Gila Bend Canal and
treat it for potable use. Alternatively, the City could wheel other purchased water supplies
through the Gila Bend canal to a surface water treatment plant.
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ES.5.1 Near Term Infrastructure Recommendations

The following infrastructure is recommended:

1.

Increase the capacity of the Central Wastewater Treatment Plant (WWTP) reclaimed
water pump station up to the capacity of the plant (5 million gallons per day [mgd]) and
add a twenty-inch pipeline from the Central WWTP to the RID Canal and deliver all
reclaimed water not otherwise constructively used into the canal to obtain in lieu
recharge credits.

Construct a new recharge facility near the CAP Canal and the Sun City Festival
development to recharge reclaimed water from Festival Ranch, CAP water for recharge
and recovery, and CAGRD groundwater replenishment water. Seek a cost share
agreement with the CAGRD for the cost of the recharge facility.

Well 13 and associated pipelines is being constructed to serve the Old Town Buckeye
service area in addition to Wells 12 and 14. Type 1 and 2 groundwater rights owned by
the City provide the legal right to use this water.

ES.5.2 Long Term Infrastructure Recommendations

The following infrastructure is recommended as a part of a longer term strategy:

1.

ES-12 | APRIL 21,2020 | FINAL

If long term reclaimed water supplies in Central Buckeye exceed what can be recharged
into the RID Canal, then the next recharge location would be the Tartesso recharge
facility, up to the permitted capacity of 20,163 AFY. Reclaimed water in central Buckeye
could be wheeled through the RID Canal and then pumped up to the recharge facility.
As development requires, construct a transmission main from the surface water
treatment plant on the CAP Canal.

Construct a surface water treatment plant along the CAP Canal near Festival Ranch to
serve developments in northern Buckeye once water volumes wheeled through the CAP
Canal are great enough to justify a surface water treatment plant. (Package treatment
plants are appropriate for flows in the 2 to 8 million gallons per day (mgd) range, and a
conventional water treatment plant is appropriate for flows in excess of 8 mgd.)
Construct a pipeline from the Beardsley canal to take surface water supplies wheeled
through the CAP Canal to Central Buckeye to a new recharge facility for aquifer storage.
Construct a surface water treatment plant at the end of the pipeline from the Beardsley
canal to serve developments in central Buckeye once water volumes wheeled through
the CAP Canal are great enough to justify a surface water treatment plant. (Package
treatment plants are appropriate for flows in the 2 to 8 mgd range, and a conventional
water treatment facility would be appropriate for flows in excess of 8 mgd.

Construct a brackish groundwater desalination plant to treat water in the Buckeye
waterlogged area for use in Central Buckeye. Secure an agreement with Arizona Public
Service (APS) to discharge the brine into the 96-inch pipeline to the Palo Verde nuclear
power plant. A brackish groundwater desalination plant should not be constructed until
such a facility becomes economically viable. Research into brine management is
ongoing and may someday result in a decrease in the cost of brackish groundwater
desalination. The City would have to contribute to the cost of water treatment and to
increase the brine pond storage capacity.

( cg"‘ "4-.74
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ES.6 Partnerships

Although much of the needed infrastructure will be constructed by the City, There are additional
partnerships that the City should develop to reduce costs where possible, and to have strong
working relationships with other organizations that can support Buckeye's water supply
objectives. (Policy 5-17.3. The City of Buckeye should participate in regional and local strategies
related to the water supplies in the West Valley.)

Near Term Third Party Partnership Recommendations

1. Make agreements with the entities that sell Harquahala and Butler Valley water supplies
to purchase groundwater in volumes that are economically viable for the water
providers, then sell the water allocations to developments within the City at volumes
that match the developer's requirements. The developers then pay the City back for the
water purchase. (Policy S-17.1. The City of Buckeye will coordinate with private water
supply entities to ensure a safe and reliable water supply for its residents.)

2. Consider partnering with other West Valley Cities that may also be interested in water in
the Harquahala basin to see if there are ways to accelerate schedules or to reduce the
unit cost of this water by working together. (Policy 5-17.3.)

3. Establish an agreement with the Central Arizona Project to wheel water from the
Harquahala and Butler Valleys to Buckeye. (Policy S-17.3.)

4. Asreclaimed water supplies in Central Buckeye increase, revise the agreement with the
Roosevelt Irrigation District to discharge additional reclaimed water flows into the RID
Canal, and upgrade the infrastructure needed to send more reclaimed water to the RID
Canal. In exchange, obtain in lieu storage credits that can be recovered and used
anywhere in the Buckeye water service area. (Policy S-17.3, S-17.4.) However, at some
point Buckeye may want to recharge the reclaimed water because the wells used by RID
are not in the Buckeye service area and therefore, recharge does not occur in Buckeye.

5. Establish an agreement with the CAGRD to replenish excess pumped groundwater in a
new recharge facility near the CAP Canal and the Festival Ranch development.

(Policy 5-17.3.)

Long Term Third Party Partnership Recommendations

1. Establish an agreement with the Maricopa Water District to wheel surface water
supplies from the CAP Canal down to the central portion of Buckeye for potable water
supplies and or for recharge and recovery. (Policy 5-17.3.)

2. Negotiate an agreement with Arizona Public Service Company to wheel brine from RO
water treatment facilities in Buckeye through the ninety-six inch pipeline to the Arizona
Nuclear Power Plant for use in cooling towers, and then discharge in evaporation ponds.
(Policy 5-17.3.)

ES.7 Water Resource and Infrastructure Costs

The cost of providing water supplies includes both the cost of the water resource, the
infrastructure capital costs, and the operating and maintenance costs. The timing of when the
infrastructure is needed and how it would be phased in time is not known. Therefore, the costs
presented in this executive summary are present worth costs that include water resources,
infrastructure, and operations costs, expressed in terms of a cost per acre-feet. These costs are
useful to provide a relative cost comparison between different water supply options. As planning
progresses, the costs can be multiplied by the number of acre-feet of a project to obtain an
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estimate of the cost of the project. Table ES.3 presents the cost of the water resource only,
where the water supply is a 100-year supply, paid up front. Table ES.4 presents water supplies
that can be purchased on a per ac-ft basis. Table ES.5 presents the up-front capital costs, 20-year
present worth cost, and the cost/ac-ft. The annual costs are presented in Table ES.6 and are
incorporated into the 20-year present worth and cost/ac-ft in Table ES.5.

Table ES.3 Water Resource Costs for a 100-Year Supply

Up Front Acquisition Cost Supply Available
Water Supply ($/ac-ft) (AFY)
Lease CAP Water Currently Owned 4 000 27,800 from the Colorado
by Native American Communities ! River Indian Community
Purchase or Lease Colorado River 10.000 Depends on specific
Water Entitlements ! negotiations

Obtain NIA water 1,845 2,786

Import Groundwater from the
Harquahala Groundwater Basin - 7,000 82,276
Water Asset Management LLC

Table ES.4  Water Resource Costs for Supplies Purchased on a per ac-ft Basis

Water Supply Type

($/ac-ft) (AFY)

Cost ‘ Supply Available

Purchase Groundwater Extinguishment

Credits 150 unknown, varies
Purchase long Term Storage Credits in the .
Phoenix AMA 400 unknown, varies
Purchase Reclaimed Water Effluent Credits 320 unknown. varies

in the Phoenix Active Management Area !

Use Buckeye's Reclaimed Water for 0 85% of effluent available
Direct Potable Reuse for DPR

Well Recovery and Treatment for 824 Annual cost of CAGRD
Arsenic/Nitrate Replenishment in 2020, per ac-ft
Develop Groundwater in the Buckeye

Waterlogged Area with No Replenishment 40 +O&M Cost 30,000, estimates vary

Obligation

Import Groundwater from the Harquahala
Groundwater Basin - Vidler Water Co. 320 ac-ft
Assuming No Wellhead Treatment

Develop Non-Potable Water Supplies from
Canals or Wells Owned by Canal Companies 47.5 not determined
in Buckeye

; | / .
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Table ES.5 Water Supply Capital and Present Worth Costs for 10,000 AFY

Wellhead
Arsenic/
Nitrate
Treatment®

Infrastructure in
Harquahala, or
within Buckeye
Developments

)
2.5-MG
Storage
Tanks®

Advanced
Treatment
for DPR

Surface Water
Treatment
ET

RO Treatment
for Brackish
Groundwater®”

Water Resources
Purchase or CAGRD
Replenishment Cost

14-mgd
Pump
Station®@7

Spreading
Basin
Recharge™

Total Project
Capital
Costs(lz)(13)(16)

20-year
Present
Worth®

Brine
Disposal®®)

Canal
Diversion

750-gpm
Wells®

Water Supply Type

Use Buckeye's Reclaimed Water for
Aquifer Storage and Recovery using
Spreading Basins

$9,100,000

$7,224,000

$46,400,000

$44,000,000 $18,000,000

$124,720,000

$199,211,000

$1,000

Purchase Groundwater
Extinguishment Credits®

$9,100,000

$7,224,000

$46,400,000

$44,000,000

$106,720,000

$202,076,000

$1,000

Obtain 2,786 AFY of NIA Water

$5,140,000

$850,000

$2,536,000

$2,013,000

$12,928,000

$5,015,000

$40,740,000

$61,422,000

$1,100

Lease CAP Water Currently Owned
by Native American Communities

$40,000,000

$3,000,000

$57,200,000

$9,100,000

$7,224,000

$116,520,000

$236,218,000

$1,200

Purchase LTSCs in the
Phoenix AMA®

$9,100,000

$7,224,000

$46,400,000

$44,000,000

$106,720,000

$247,832,000

$1,200

Purchase Reclaimed Water Effluent
Credits in the Phoenix AMA®

$9,100,000

$7,224,000

$46,400,000

$44,000,000

$106,720,000

$233,190,000

$1,200

Purchase or Lease Colorado River
Water Entitlements

$100,000,000

$3,000,000

$57,200,000

$9,100,000

$7,224,000

$176,520,000

$258,515,000

$1,300

Well Recovery and Treatment for
Arsenic/Nitrate

$9,100,000

$7,224,000

$46,400,000

$44,000,000

$106,720,000

$272,907,000

$1,400

Import Groundwater from the
Harquahala Groundwater

Basin - Water Asset Management
L L C20)25)(19)

$70,000,000

$3,000,000

$57,200,000

$9,100,000

$7,224,000

$20,000,000

$166,520,000

$275,969,000

$1,400

Import Groundwater from the
Harquahala Groundwater Basin -
Vidler Water Co 919

$3,000,000

$16,000,000

$2,500,000

$2,500,000

$6,000,000

$30,000,000

$68,069,000

$1,400

Develop Groundwater in the
Buckeye Waterlogged Area with no
Replenishment Obligation

$9,100,000

$7,224,000

$46,400,000

$44,634,000

$75,350,000

$182,710,000

$317,233,000

$1,600

Use Buckeye's Reclaimed Water for
Direct Potable Reuse

$9,100,000

$7,224,000

$104,000,000

$70,300,000

$190,620,000

$422,513,000

$2,100

Develop Groundwater in the
Buckeye Waterlogged Area with
CAGRD Replenishment

$9,100,000

$7,224,000

$46,400,000

$44,634,000

$75,350,000

$182,710,000

$415,518,000

$2,100

Develop Non-Potable Water
Supplies from Canals or Wells
Owned by Canal Companies in
Buckeye

$12,000,000

$31,000,000

$43,000,000

$57,276,000

$300

Use Buckeye's Reclaimed Water for
Direct Reuse

$9,100,000

$7,224,000

$18,000,000

$31,000,000

$65,320,000

$74,837,000

$400
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Table ES.6  Annual Operating Costs for 10,000 AFY

Water Resources Surface Water Two 14-mgd Wellhead Spreading Advanced |RO Treatment Total

Purchase or CAGRD Canal Treatment 2.5-MG Pump Arsenic/Nitrate Basin Treatment for Brackish Brine Wheeling Annual
Water Supply Type Replenishment®V Diversion Plant Storage® Station*@7 Treatment® | Recharge®® forDPR  |Groundwater”’| Disposal®®) Costs Costs

Use Buckeye's Reclaimed Water for Aquifer Storage

$91,000 $72,240 $464,000 $3,080,000 $360,000 $4,070,000
and Recovery
Purchases Groundwater Extinguishment Credits® $1,500,000 $91,000 $72,240 $464,000 $3,080,000 $5,210,000
Obtain 2,786 AFY of NIA Water® $211 $25,000 $20,000 $129,000 $858,000 $100,000 $1,130,000
Lease CAP Water Currently Owned by Native $2,060,000 $30,000 $2,288,000 $91,000 $72,240 $2,000,000  $6,540,000
American Communities
Purchase LTSCs in the Phoenix AMA® $4,000,000 $91,000 $72,240 $464,000 $3,080,000 $7,710,000
Purchase Reclaimed Water Effluent Credits in $3,200,000 $91,000 $72,240 $464,000 $3,80,000 $6,910,000
the Phoenix AMA®
Purchase or Lease Colorado River Water Entitlements $30,000 $2,288,000 $91,000 $72,240 $2,000,000 $4,480,000
Well Recovery and Treatment for Arsenic/Nitrate $5,373,000 $91,000 $72,240 $464,000 $3,080,000 $9,080,000
Import Groundwater from the Harquahala
Groundwater Basin - Water Asset $30,000 $2,288,000 $91,000 $72,240 3,500,000 $5,980,000
Management, LLC015)19)
Import Groundwater from the Harquahala Basin - $800,000 $30,000 $2,288,000 $25,000 $25,000 $560,000 $2,080,000
Vidler Water Co.1819
Develop Groundwater in the Buckeye Waterlogged $91,000 $72,240 $464,000 $4,463,000  $2,260,500 $7,350,000
Area with no Replenishment Obligation
Use Buckeye's Reclaimed Water for Direct $91,000 $72,240 $10,400,000 $2,109,000 $12,670,000
Potable Reuse
DIl e e Qe Ve G A P e $5,373,000 $91,000 $72,240 $464,000 $4,463,000  $2,260,500 $12,720,000
Area with CAGRD Replenishment
Develop Non-Potable Water Supplies from Canals or $475,000 $300,000 $780,000

Wells Owned by Canal Companies in Buckeye

Use Buckeye's Reclaimed Water for Direct Reuse $91,000 $72,240 $360,000 $520,000

Notes for Tables ES.4 and ES.5:

(1) The cost of LTSCs is assumed to be $400/ac-ft.

(2) The cost of reclaimed water is assumed to be $250/ac-ft.

(3) The cost of groundwater extinguishment credits varies between $85/ac-ft and $150/ac-ft. $150/ac-ft was assumed.

(4) Delivering 10,000 AFY is assumed to also require sixteen 750-gpm wells with redundancy, two 2.5-MG storage tanks, and a 14-mgd pump station delivering maximum daily flows into the distribution system to satisfy infrastructure design performance criteria.
(5) The discount rate is assumed to be 2.875% and the inflation rate is assumed to be 2%.

(6) Arsenic treatment capital costs are assumed to be $3.0/gallon of capacity.

(7) RO capital costs are assumed to be $3.5/gallon of capacity.

(8) Landisassumed to be $30,000/acre.

(9) Evaporation pond construction is assumed to be $100,000/acre.

(10) Appendix B contains a reference to the costs for Harquahala water from Asset Management LLC.

(11) Appendix Cis a summary of current and anticipated CAGRD replenishment costs

(12) Current infrastructure is not used for the additional water supplies. Cost savings may result if existing infrastructure can be used.

(13) Wastewater treatment is not included in the costs. Treatment to A+ standard is assumed.

(14) Spreading basins are the assumed recharge technology.

(15) The cost/ac-ft for water from Harquahala with a dedicated pipeline to Buckeye is $1,700/ac-ft Land or easement acquisition is not included
(16) Transmission pipe lengths are not known and therefore are not included in these generalized costs.

(17) Pump stations are sized for maximum daily flows.

(18) This water supply cannot provide 10,000 AFY so calculations are based on the actual water supply.

(19) Assumes no treatment is required before delivering to the CAP canal.
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Chapter 1
ADDITIONAL WATER SUPPLY OPPORTUNITIES

1.1 Introduction

The City of Buckeye (City) is exploring ways to obtain additional water supplies needed for
continued growth within the City, and to have a sustainable water supply for current water
customers in the City.

There are multiple water supplies that could be purchased by the City, each with their
corresponding price, benefits, and constraints. The City needs additional water resources to
sustain the local aquifer through recharge or reduced groundwater pumping, use renewable
supplies, and provide water supplies for additional growth. This report chapter summarizes the
water supplies, benefits, constraints, cost ranges, and how each water supply may be used most
effectively in Buckeye.

1.2 Water Supply Needs

The City's 2017 Integrated Water Master Plan states that the City's population could grow to
approximately 343,000 people with current water resources. The Central Groundwater
Replenishment District (CAGRD) has committed 34,750 acre-feet per year (AFY) of groundwater
replenishment in Buckeye to date. With a high level of water conservation, the population might
go as high as 466,000 people with the same water resources.

The Buckeye General Plan 2040 indicates that the City may have a population of 310,800 by
2040 and when all twenty-seven of the approved master planned communities (MPCs) and

two area plans have developed, the City will grow from its 2018 population of 72,900 to

872,000 people. With no changes in the current direction, Buckeye will need additional water
resources to serve 529,000 people (872,000 — 343,000) beyond what current water resources can
provide. These MPC's with the water supply strategy of pumping groundwater and then having
the CAGRD provide groundwater replenishment have already been approved. The permits for
development expire after a time. However, once platted, the requirements for developing the
parcel cannot change without council action.

Groundwater is currently Buckeye's primary water supply. Developments obtain a Certificate of
Assured Water Supply (CAWS) and then enroll in CAGRD which provides groundwater
replenishment by purchasing and recharging water at recharge facilities in the West Salt River
Valley groundwater basin. The CAWS allows groundwater levels to be depleted down to

1,000 feet over a 100-year time period. Therefore, although there was a physical groundwater
supply for up to 100 years for currently planned developments, the physical groundwater supply
underneath certificated areas of Buckeye is not enough to provide a sustainable groundwater

supply in perpetuity.

Furthermore, even if there was enough physical groundwater supply underneath Buckeye, the
amount of groundwater that would need to be replenished by the CAGRD is approximately
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120,000 AFY for the approved MPCs, which is more than the CAGRD is currently planning to
replenish.

And finally, lower groundwater levels in Buckeye are problematic in the following ways:

e  Groundwater depletion can lead to fissures that are highly undesirable in developed areas
and would significantly reduce property values.

e Groundwater depletion leads to soil consolidation which reduces the ability of the ground
to hold water.

e Lowering groundwater levels reduces the opportunity for additional developments in
Buckeye to the extent that proposed developments cannot obtain a CAWS because there
is insufficient groundwater. The development community does not benefit from depleting
groundwater levels where a physical groundwater supply cannot be demonstrated.

e Groundwater depletion can lead to declines in water production and quality changes as
aquifer saturated thickness changes.

The purpose of this project is to explore opportunities for additional water resources so that
Buckeye can continue to grow while also providing a sustainable water supply.

1.3 Groundwater Basins near Buckeye

Figure 1.1 presents the Buckeye planning area in the context of groundwater basins in the planning
area.

The Lower Hassayampa groundwater sub-basin underlies western Buckeye. Buckeye recharges
reclaimed water into the Lower Hassayampa groundwater sub-basin through the Tartesso
recharge facility. The Hassayampa groundwater basin is located on the west side of Buckeye's
municipal planning area. Buckeye currently recharges reclaimed water into the Hassayampa basin,
and there is currently very little development in the basin. The Hassayampa basin has groundwater
that can be pumped for use in western Buckeye. This basin may also be used by any developments
that occur west of Buckeye's planning area.

The Gila Bend basin underlies the South Buckeye area and has very little residential development.
Land in this basin is outside of the Phoenix AMA, so groundwater pumping does not currently have a
replenishment obligation. Groundwater quality is expected to be like the groundwater in the
Buckeye waterlogged area. Much of the groundwater in the Gila Bend Basin has high total dissolved
solids (TDS) concentrations. Groundwater in the Gila Bend Basin may require treatment for fluoride
and arsenic. The Paloma Ranch owns land within the Buckeye southern planning area east of the
Gila River. Buckeye or developers would need to buy land owned by Paloma Ranch to obtain access
to the groundwater that underlies the Ranch. Buckeye may also be able to purchase land and water
rights from Enterprise Ranch, which is located along the west side of the Gila River below the
Gillespie Dam. Groundwater owned by these ranches cannot be transferred out of the groundwater
sub-basin so the groundwater could be used only in the portion of Buckeye that is in the Gila Bend
sub-basin. Some of the groundwater withdrawn from wells near the Gila River could be considered
to be Gila River surface water subflow. Therefore, a surface water right would be required to use this
water. Surface water owned by Enterprise Ranch can be used anywhere in Buckeye.

The Rainbow Valley groundwater sub-basin also underlies Southern Buckeye. The portion of the
Rainbow Valley sub-basin in Buckeye is not expected to be a very productive part of the aquifer.
The aquifer is small and there are no recharge facilities in Rainbow Valley so water withdrawn from
the Rainbow Valley aquifer will not have CAGRD replenishment in this aquifer.

| / .
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The West Salt River Valley groundwater sub-basin is shared with other West Valley communities,
and groundwater levels will be affected by the pumping of all West Valley communities.
Groundwater modeling of this basin has predicted a long-term decline in groundwater levels due to
pumping within this basin. If a water shortage on the Colorado River affects CAP water deliveries to
West Salt River Valley communities and groundwater pumping increases as a result, then
groundwater levels could decrease, including in Buckeye.

Groundwater flows from the Maricopa-Stanfield Groundwater Sub-Basin within the Pinal AMA
to the West Salt River Valley Groundwater Sub-basin within the Phoenix AMA. The inflow occurs
along the Gila River corridor. If groundwater pumping significantly increases in the Pinal AMA, in
the future there could be a groundwater flow reversal along the Gila River corridor. However, the
Gia River Indian community has significant surface water supplies and are not expected to
deplete groundwater supplies in their portion of the Pinal AMA. Groundwater pumping within
the Phoenix AMA is expected to have a more significant impact on groundwater levels within the
Phoenix AMA (and within Buckeye) than groundwater pumping within the Pinal AMA. Therefore
the Pinal groundwater basin is not expected to have a significant effect on the West Salt River
Valley Basin.

1.4 Water Resource Options

Each potential water supply is described on Table 1.2 through Table 1.14. Appendix A contains a
study by West Water Research titled, "Central Arizona Water Market Consultation Report" that
contains valuable information on currently available water supplies.

These water resource options can be combined in ways to help achieve the City's water resource
goals. A regional solution implemented with other water users may be useful to provide enough
water to supply all of Buckeye's water needs by buildout. The water resource options in this
document are what the City can pursue independently from other water users or governmental
jurisdictions to augment its water supplies and continue to grow over the near to medium term.

Although not categorized as a new water resource, water conservation achieves the same
purpose as an additional water supply because reductions in water use extend water supply
portfolios. Water conservation avoids the cost of purchasing additional water supplies and the
cost of infrastructure to treat and deliver additional water supplies.

Reclaimed water is one of the less expensive water supplies available to the City and this water
supply is entirely within the City's control. The City does not have to purchase additional water
supplies to use this water and may be able to use existing infrastructure to a large extent.
Advanced treatment would be needed for direct potable reuse.

Conservation and use of reclaimed water are resource options that cannot be utilized by other
entities seeking and competing for water supplies. Surface water supplies can be assumed to be
aggressively pursued by other entities seeking renewable water including CAGRD and
development entities. Currently known surface water supplies are likely to disappear as an
option, so the time to purchase surface water supplies is limited.

Table 1.1 presents the current practice in Buckeye of obtaining a CAWS for each development,
then supplying potable water from groundwater wells that treat for arsenic and/or nitrates, so

the advantages and disadvantages of this water supply option can be compared with the other
options.
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Table1.1  Usethe CAGRD for Groundwater Replenishment for each Development and Supply
Treated Groundwater

Water Resource Type: Groundwater Pumping Replenished by the CAGRD

Each development completes a physical groundwater availability study, enrolls in
CAGRD, and obtains a CAWS from the ADWR. The development becomes a part

Description of the Buckeye water service area and Buckeye treats and delivers the
groundwater. The groundwater is replenished by the CAGRD

1. Developers have the responsibility to pay for studies that demonstrate a

Benefits physical supply and also to obtain the CAWS for individual developments.

2. Groundwater replenishment costs are paid by each landowner.

1. Water delivery between developments can be restricted.

2. When groundwater withdrawals exceed the natural recharge rates, the water
table drops and can lead to subsidence. Water tables in some parts of Buckeye
have been dropping. Providing water supplies via CAGRD replenishment can
allow groundwater levels to drop to 1000 feet below the ground surface.
Although legal, this practice is not sustainable.

3. ADWR and CAGRD manage growth from a water resource perspective.

Limitations 4. CAGRD replenishment costs are affected by water availability, energy

pumping costs for the CAP canal, and by the commitments that the CAGRD
has made to recharge water. Future costs are not knowable but historically
have increased at a rate of 7% per annum. The Navajo Generating Station used
to provide power for the CAP canal, and future energy costs will depend on the
agreements that the CAP negotiates with energy providers. The cost of natural
gas for electrical energy generation to serve the CAP has been cheaper than
coal.

5. During water shortages, water may not be available in the CAP canal recharge.

Operational Considerations
Reliability

Usefulness to obtain a
Designation of Assured Water
Supply (DAWS)

Usefulness for a CAWS

Usefulness outside of the
Phoenix Active Management
Area (AMA)

Under this option, Buckeye's current water delivery practices apply.
Water supply reliability is linked to aquifer sustainability and the CAGRD's ability to
acquire water in a timely fashion.

CAGRD replenishment can be used to obtain a DAWS up to the limit of
groundwater physical availability.

CAGRD for groundwater replenishment is the common approach used to obtain a
CAWS.

Not useful.

Usefulness to Maintain
Groundwater Levels

Using groundwater only can lead to groundwater mining and is therefore not
sustainable. However, cities can choose to provide surface water delivery to a
CAWS service area to avoid aquifer depletion.

Potential Partnerships

Central Arizona Groundwater Replenishment District. Buckeye could work with
the District to replenish groundwater near certificated areas.

Legal, Permit, Regulatory
Issues

Wells need to be permitted as recovery wells.

Entry Location into Buckeye

Any location in Buckeye that has groundwater availability.

Benefitting Regions of

The portions of Buckeye that are within the Phoenix AMA.

Buckeye
The CAGRD has currently committed 34,750 AFY to MSAs in Buckeye even though
these MSAs may need up to 120,000 AFY. The CAGRD no longer has excess CAP
Water Supply Potential water to recharge and has been buying up groundwater storage credits on the

open market, and has also made purchases from the Gila River Indian Community,
who has substantial CAP water supplies. Water supplies for recharge have not
been identified for all of Buckeye's MSAs.
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Table 1.2

Water Resource Type:

Description

Benefits

Purchase Long Term Storage Credits in the Phoenix Active Management Area

CAP Water Long Term Storage Credits (LTSCs) in the
Phoenix Active Management Area (AMA)

The City or developers could purchase LTSCs that have been
stored by other municipalities or entities that are also willing
sellers of LTSCs. These LTSCs would be recovered through
Buckeye's wells. Possible sellers include Native American
Communities who have recharged Central Arizona Project
(CAP) water.

LTSCs may be purchased at a lower price than CAGRD
replenishment costs and may be a viable legal water supply.

Limitations

1. Inthe future, physical groundwater availability in
Buckeye may not correspond to physical groundwater
availability where the LTSCs have been stored.

2. As water supplies tighten, owners of LTSCs may not be
willing to sell.

3. CAP water LTSCs may be purchased with or without a
DAWS, but without a DAWS, LTSC's must be used to
offset the groundwater pumping in the year they were
purchased unless the volume exceeds the volume
pumped.

Operational Considerations

No operational changes would be needed beyond Buckeye's
current water delivery practices.

Reliability

Usefulness to obtain a DAWS

Water supply reliability is tied to market availability.

1. LTSCs may be used to obtain a DAWS if the purchase
agreement is set to take place when the DAWS
application has been approved.

2. Purchased LTSCs can be used as part of a 100-year
assured water supply. The volume of LTSCs considered
to be an assured water supply as part of the designation
is 1/100th of the total volume.

Usefulness for a CAWS

Usefulness outside of the
Phoenix AMA

Usefulness to Maintain
Groundwater Levels

Potential Partnerships

1. LTSCs may be used when applying for a CAWS by
purchasing LTSCs instead of enrolling in CAGRD. A
subdivision could purchase LTSCs and then enter into a
wheeling agreement with the water provider to use the
LTSCs to reduce CAGRD replenishment costs.

2. The City could purchase LTSCs that would be applied to
reduce CAGRD replenishment taxes for all land owners
throughout the City's water service area.

Not useful.

Not useful unless the water was recharged nearby.

Partners may be available to recharge their water right and
sell the LTSCs to Buckeye, but none are identified.

Legal, Permit, Regulatory Issues

Wells need to be permitted as recovery wells.

Entry Location into Buckeye

Any location in Buckeye that has groundwater availability.

Benefitting Regions of Buckeye
Water Supply Potential

The portions of Buckeye that are within the Phoenix AMA.
5,000 - 11,000 AFY
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Table1.3  Purchase Reclaimed Water Effluent Credits in the Phoenix Active Management Area

Water Resource Type:

Description

Benefits

Reclaimed Water Effluent Credits in the
Phoenix Active Management Area (AMA)

Purchase reclaimed water credits that have been stored by other
municipalities that are also willing sellers of the credits. These
credits would be recovered through Buckeye's wells.

1. Reclaimed water credits may be purchased at a lower price
than CAGRD replenishment costs and may be a viable legal
water supply.

2. Credits can be purchased and stored for multiple years
without having a DAWS.

Limitations

Operational Considerations

1. Inthe future, physical groundwater availability in Buckeye
may not correspond to physical groundwater availability
where the reclaimed water credits have been stored.

2. As water supplies tighten, future availability of reclaimed
water credits may be limited and could become much more
expensive than current market prices. (In this scenario,
CAGRD costs would also increase accordingly.)

3. Only reclaimed water credits stored in the Phoenix AMA can
be purchased by Buckeye for use within the Phoenix AMA.

No operational changes would be needed beyond Buckeye's
current water delivery practices.

Reliability

Reliability is tied to market availability and aquifer water levels in
Buckeye.

Usefulness to obtain a DAWS

Purchased reclaimed water credits can be accumulated and used
as part of a 100-year assured water supply. The volume of water
available on an annual basis is 1/100th of the stored water
volume.

Usefulness for a CAWS

1. Reclaimed water credits may be used when applying for a
CAWS.

2. The City could purchase reclaimed water credits and use them
uniformly across the City to reduce CAGRD replenishment

taxes.
Usefulness outside of the Not useful
Phoenix AMA .
ful Maintai
Usefulness to Maintain Not useful.

Groundwater Levels

Potential Partnerships

Partners may be available to recharge their water right and sell
the reclaimed water credits to Buckeye, but none are identified.

Legal, Permit, Regulatory
Issues

Wells need to be permitted as recovery wells.

Entry Location into Buckeye

Benefitting Regions of
Buckeye

Any location in Buckeye that has groundwater availability

The portions of Buckeye that are within the Phoenix AMA

Potential Water Supply

Upper limit may be 40,000 - 90,000 AFY but actual availability is
expected to be significantly less
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Table 1.4

Lease CAP Water Currently Owned by Native American Communities

Water Resource Type: CAP Water Currently Owned by Native American Communities

Native American communities have a CAP water allocation and
have leased a portion of this water to municipalities. Most of
these leases have been for a period of 100 years so that the
lease can be used for a DAWS. However, as water supplies

Description become limited, 100-year leases are becoming increasingly rare.
The Gila River Indian Community has 27,800 AFY that can still
be leased. Terms of this lease agreement also require the buyer
to purchase an equal amount of long-term storage credits.

Benefits Provides a surface water supply.

o 1. Limited by CAP water reliability.

Limitations

2. Limited by the terms of the lease.

Operational Considerations

A surface water treatment and delivery system would be
required, which significantly changes current well based
operations. Alternatively, CAP water could also be recharged
and then recovered through wells.

Reliability

Reliability is tied to CAP water availability.

Usefulness to obtain a DAWS

To be useful for a DAWS, the lease agreement needs to be for
100 years, or the CAP water needs to be recharged (DAWS
required) and 1/100th of the recharged volume can count
towards a DAWS designation.

Usefulness for a CAWS

Yes.

Usefulness outside of the
Phoenix AMA

Usefulness to Maintain
Groundwater Levels

Potential Partnerships

CAP water could be used but infrastructure costs to deliver to
Southern Buckeye would be expensive.

Avoids groundwater depletion by using a surface water source.

None are identified.

Legal, Permit, Regulatory Issues

Entry Location into Buckeye

Benefitting Regions of Buckeye

Legal agreements need to comply with the assured water

supply rules as found in the Arizona Administrative

Code A.A.CR12-701. ADWR needs to approve the lease to

be included in an assured water supply.

There are three potential entry locations:

1. Along the CAP Canal near the Sun City Festival
development, or

2. Adiversion on the Beardsley Canal with a surface water
plant that delivers water to Central Buckeye.

3. Wheel the water from the CAP canal to the SRP canal and
then through the RID canal.

Water could be delivered to all of Buckeye, but the cost of

delivering to lands far from the CAP Canal would be expensive.

Water Supply Potential

Limited to the Gila River Indian Community's 27,800 AFY.
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Table1.5  Purchase Groundwater Extinguishment Credits

Water Resource Type: Groundwater Extinguishment Credits

When lands develop that have been irrigated historically,
Description groundwater extinguishment credits come with those land
areas.

Extinguishment credits can be used to offset up to 1/3 of
CAGRD replenishment costs until they are used up.

Benefits Developments can purchase the extinguishment credits
separate from any involvement from the City.

[ —— These extinguishment credits can be generated through
2024 but they can be bought, sold, or conveyed after 2025.

Operational Considerations No changes from current operation.
Reliable as a legal water supply to the extent the credits

Reliability remain available. Physical reliability depends on the
condition of the aquifer.

Usefulness to obtain a DAWS May be pledged to a DAWS.

Usefulness for a CAWS May be pledged to a CAWS.

Usefulness outside of the Not useful

Phoenix AMA '

Usefulness to Maintain Not useful

Groundwater Levels '

Potential Partnerships None.

Legal, Permit, Regulatory Issues 1980 Groundwater Management Act.

Any development with a CAWS whose landowners pay for

Entry L ion into Buck .
try Location into Buckeye groundwater replenishment.

Benefitting Regions of Buckeye Areas of Buckeye within the Phoenix AMA.

Water Supply Potential Not Determined

| / .
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Table 1.6 Purchase or Lease Colorado River Water Entitlements

Water Resource Type: Colorado River Water Entitlements

P cﬂrﬂllﬂ.

Description

Buckeye may purchase Colorado River surface water through
one or more types of agreements, then transfer the water to
the CAP Canal for delivery to Buckeye. Buckeye could
purchase land with a surface water right, find a willing
irrigation company (Yuma Mesa or Mojave Irrigation Districts)
where irrigators would be willing to fallow land on a voluntary,
paid, and temporary basis. Buckeye may also find a landowner
willing to sell the water right or provide a long-term lease.

Benefits

Surface water supply for Buckeye.

Limitations

1. Limited by the ability to find a willing seller. If the water is
recharged for credits, only the volume which exceeds the
annual excess groundwater pumping can be added to the
City's long-term storage account.

2. The loss of irrigation return flow to the Colorado River may
mean that the full leased amount cannot be transferred
and used.

Operational Considerations

Requires surface water treatment.

Reliability

Usefulness to obtain a DAWS

Usefulness for a CAWS

Depends upon the agreement negotiated and the Colorado
River water supply.

Useful to obtain a DAWS if the agreement provides for a
100-year water supply, or if the water is recharged, in which
case 1/100th of the recharged volume will count as an assured
water supply in the DAWS.

If the CAWS had a 100-year Colorado River water supplies and
an agreement to wheel the water through the CAP Canal to a
recharge facility in the Phoenix AMA, the subdivision would
not need to enroll in CAGRD.

Usefulness outside the
Phoenix AMA

Usefulness to Maintain
Groundwater Levels

Useful to the extent that conveyance infrastructure can be
constructed.

Useful to the extent that groundwater pumping is curtailed
with a surface water supply.

Potential Partnerships

Potential, but none identified.

Legal, Permit, Regulatory Issues

Must comply with the Law of the River and the assured water
supply rules. Approval must also be obtained from the
Secretary of the Interior, CAP, and ADWR. ADWR approval is
also needed for the purchase agreement of lease for the
DAWS.

Entry Location into Buckeye

There are three potential entry locations:

1. Alongthe CAP Canal near the Sun City Festival
development, or

2. Adiversion on the Beardsley Canal with a surface water
plant that delivers water to Central Buckeye.

3. Wheel the water from the CAP canal to the SRP canal and
then through the RID canal.

Benefitting Regions of Buckeye

Potentially all areas of Buckeye.

Water Resource Potential

Not Determined.
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Table1.7  Use Buckeye's Reclaimed Water for Aquifer Storage and Recovery

Buckeye's Reclaimed Water Used for

Water Resource Type: Aquifer Storage and Recovery
Reclaimed water is conveyed from a water reclamation plant to
where the reclaimed water can be stored in the aquifer. Aquifer
Sl storage occurs via spreading basins, aquifer storage and
recovery (ASR) wells, infiltration trenches, or vadose zone wells.
Aquifer recharge costs in this report are based on the cost of
spreading basins.
1. Reclaimed water resource is used beneficially.
2. Helps maintain aquifer storage levels.
3. Can comprise 18% to 30% of the City's water supply
depending on the level of outdoor water use.
Benefits 4. Reliable supply in times of drought.
5. Reduces the volume of water that needs to be imported.
6. Enables water to be stored when it is available, to be used
later.
7. No restrictions on how water can be used, so long as
applicable water quality standards for delivery are achieved.
1. Aquifer recharge needs to occur at a location that can be
permitted, which for Buckeye means north of the Roosevelt
Irrigation District (RID) Canal because areas south of the RID
Canal are too close to the Buckeye Waterlogged Area.
2. Recharge needs to be located where the hydrology is
amenable to aquifer recharge.
Limitations 3. Reclaimed water would be treated to an A+ quality for

Operational Considerations

recharge into the groundwater. Groundwater in Buckeye has
levels of arsenic, nitrate, fluoride, and total dissolved solids
(TDS), so the groundwater may degrade the quality of the
recharged water. Once recovered, the City will need to treat
this water to a potable standard to satisfy water quality
regulations.

1. The viability of the recharge facility needs to be managed to
maintain recharge rates.

2. The reclaimed water to be recharged should not contain
particles that could clog pores in the aquifer.

Reliability

Usefulness to obtain a DAWS

Reliability varies with the recharge technology and effective
management - see Operational Considerations. ASR wells are
the most reliable, and the highest cost. Spreading basins are
very reliable at a much lower cost. Vadose zone wells are very
inexpensive, clog easily, and are not recommended. Trenches
are also an option.

Reclaimed water is very useful as one of the reliable water
supplies used to obtain a DAWS.

Usefulness for a CAWS

ADWR recognizes both stored and direct non-potable use of
reclaimed water in the CAWS application. The City could sign
wheeling agreements with developments to provide reclaimed
water credits that would offset excess groundwater pumping
and therefore reduce property owners' tax bill.

Usefulness outside of the
Phoenix AMA

Not useful.
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Table1.7  Use Buckeye's Reclaimed Water for Aquifer Storage and Recovery (continued)

Water Resource Type:

Usefulness to Maintain
Groundwater Levels

Potential Partnerships

Legal, Permit,
Regulatory Issues

Buckeye's Reclaimed Water Used for
Aquifer Storage and Recovery

Reclaimed water storage has the potential to reduce the rate of
aquifer depletion.

The CAGRD may be interested in partnering to construct
recharge facilities in the Buckeye area. However, they would
most likely want to obtain the reclaimed water credits in
exchange for their participation.

1. An Aquifer Protection Permit (APP) for a wastewater
treatment plant (WWTP) must be amended to allow
construction and operation of the recharge facility, if the
recharge facility is located on or contiguous to the wastewater
treatment plant property. If the recharge facility is located on
property that is not contiguous to the WWTP property, a
separate APP must be obtained for the recharge facility.

2. Anunderground storage facility permit would be required to
construct and operate the recharge facility. A water storage
permit would also be required to store (recharge) reclaimed
water at the recharge facility. These permits currently need to
be renewed every 20 years.

3. Wells need to be permitted for reclaimed water recovery.

Entry Location into Buckeye

All areas of Buckeye that have viable aquifers. Well and
treatment facilities would be dispersed throughout Buckeye as
defined in the 2017 Integrated Water Master Plan.

Benefitting Regions of
Buckeye

Areas of Buckeye that are within the Phoenix AMA.

Water Resource Potential

93% of Buckeye's wastewater flow minus the water that Buckeye
has committed to developments. Buckeye retains the first right
of refusal for reclaimed water use, but an undetermined amount
has already been committed to developments.

C cﬂrﬂ"q.
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Table1.8  Use Buckeye's Reclaimed Water for Direct Potable Reuse

Water Resource Type:

Description

Reclaimed Water Treated for Direct Potable Reuse
(DPR)

Reclaimed water is conveyed from a water reclamation
plant to a treatment facility that treats the water to a
potable standard. These two treatment facilities could be
co-located.

Benefits

1. Reclaimed water resource is used beneficially.

Helps maintain aquifer storage levels.

Can comprise 18% to 30% of the City's water supply.

Reliable supply in times of drought.

Reduces the volume of water that needs to be

imported.

6. Avoids degradation of recharged water by native
groundwater.

v WwN

Limitations

Requires public acceptance.

Operational Considerations

Reliability

1. DPRrequires treatment facilities with enough
monitoring and redundancy to obtain a permit.

2. Operator certifications will be specific to DPR
treatment facilities.

3. Reclaimed water flows need to be high enough to make
DPR economically viable.

DPR treatment uses demonstrated and reliable treatment

technologies.

Usefulness to obtain a DAWS

Reclaimed water is very useful as one of the reliable water
supplies needed to obtain a DAWS.

Usefulness for a CAWS

Reclaimed water can be used as a water supply when a
development applies for a CAWS. DPR would also offset
excess groundwater pumping and therefore reduce
property owners' tax bill.

Usefulness outside the Phoenix AMA

Usefulness to Maintain
Groundwater Levels

Potential Partnerships

Yes.

Reclaimed water for potable use has the potential to
reduce the rate of aquifer depletion over pumping
groundwater only to supply potable water.

None.

Legal, Permit, Regulatory Issues

Treatment facilities will need a permit. The regulations for
DPR in Arizona are currently under development. A permit
from Maricopa County would be needed to construct and
operate the treatment facility. An APP would likely be
required, unless the entire treatment facility is constructed
over a concrete slab.

Entry Location into Buckeye

All areas of Buckeye that have proximity to a water
reclamation facility that produces reclaimed water.

Benefitting Regions of Buckeye

Potentially all areas of Buckeye.

Water Supply Potential

85% of the plant influent where an advanced treatment
plant exists, because 15% of the wastewater is lost in the
RO treatment process.
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Table1.9  Use Buckeye's Reclaimed Water for Direct Non-Potable Reuse
Reclaimed Water Treated for Direct Non-Potable Reuse
Water Resource Type: .
(Direct Reuse)
Reclaimed water is conveyed from a water reclamation
Description plant to where it can be used for irrigation or industrial
purposes.
1. Reclaimed water resource is used beneficially.
2. Can comprise 18% to 30% of the City's water supply.
3. Reliable supply in times of drought.
Benefits 4. Reduces the volume of water that needs to be
imported.
5. Avoids degradation of recharged water by native
groundwater.
1. In early stages of a development, may not be enough for
irrigation applications.
Limitations 2. May not be the highest priority use for reclaimed water.

Operational Considerations

3. Requires a disposal or storage means when irrigation
demand does not match water supply.
1. Requires a separate water delivery system.

Usually also requires separate aquifer storage and
recovery facilities.

Reliability

Water source is reliable.

Usefulness to obtain a DAWS

Reclaimed water for irrigation is useful as one of the
reliable water supplies needed to obtain a DAWS.

Usefulness for a CAWS

Usefulness outside the Phoenix AMA

Reclaimed water can be used as a water supply when a
development applies for a CAWS.

Yes.

Usefulness to Maintain
Groundwater Levels

Potential Partnerships

Reclaimed water for irrigation has the potential to reduce
the rate of aquifer depletion over pumping groundwater
only to supply irrigation or industrial water.

None.

Legal, Permit, Regulatory Issues

Entry Location into Buckeye

Treatment facilities will need a permit, and associated
recharge facilities would need an APP.

All areas of Buckeye that have proximity to a water
reclamation facility that produces reclaimed water.

Benefitting Regions of Buckeye

Potentially all areas of Buckeye.

Water Resource Potential

93% of Buckeye's wastewater flow, if 7% of the wastewater
is lost in the treatment process.
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Table 1.10

Import Groundwater from the Harquahala Groundwater Basin

Water Resource Type:

Description

Groundwater from the Harquahala Basin

The Harquahala groundwater basins have groundwater that can
legally be withdrawn and delivered to water users in the Phoenix,
Pinal, and Pima AMAs. In the Harquahala basin, WHoldings and
Water Asset Management, LLC have teamed together to plan and
construct infrastructure needed to withdraw the groundwater and
deliver it to the CAP Canal where it can be conveyed to cities for
treatment and potable water use. Up to 80,000 AFY may be
available. EPCOR has been contracted to operate the wells and
water delivery infrastructure for Water Asset Management.

Figure 1.2 presents the location of the Water Asset Management
portion of the Harquahala land area, as well as a conceptual layout
of proposed infrastructure to deliver water to the canal. Vidler Water
also has 2,500 AFY of water resources in the Harquahala basin that
can be purchased over a 100 year period. Figure 1.3 presents the
land area in Harquahala that is owned by Vidler Water Co.

Benefits

Limitations

1. Potential long-term water supply that can be used to obtain a
DAWS and enable substantial growth in Buckeye.

Supply is not affected by drought.

Potentially dependent upon a third party for water supply.

Will require surface water treatment and delivery infrastructure.
May be constrained by CAP Canal capacity limitations.

Sl N

Operational Considerations

Reliability

Usefulness to obtain a DAWS

Buckeye has traditionally been a groundwater water supply system.
This water supply will require that surface water be introduced into
the distribution system, so blending surface and groundwater
supplies will need to be addressed. Alternatively, a pipeline could be
constructed to deliver the water directly to Buckeye instead of using
the CAP canal.

Reliability will be influenced by the water supply partners and the
CAP Canal.

This water supply may be essential if Buckeye is to obtain a DAWS.

Usefulness for a CAWS

Harquahala groundwater could be used to offset CAGRD
replenishment costs

Usefulness to Maintain
Groundwater Levels

This water supply will help groundwater sustainability by reducing
the need for groundwater pumping.

Usefulness outside the
Phoenix AMA

No. Harquahala water cannot be used outside the active
management areas.

Potential Partnerships

Water Asset Management LLC and Wholdings Inc., Vidler Water
Company, as well as the Central Arizona Project.

Legal, Permit, Regulatory Issues

None other than the standard infrastructure permits.

Entry Location into Buckeye

There are three potential entry locations:

1. Along the CAP Canal near the Sun City Festival development, or

2. Adiversion on the Beardsley Canal with a surface water plant
that delivers water to Central Buckeye.

3. Pipeline to Central Buckeye
Wheel the water from the CAP canal to the SRP canal and then
through the RID canal.

Benefitting Regions of Buckeye

All portions of Buckeye in the Phoenix AMA.

Water Supply Potential

250,000 total ac-ft from Vidler Water Co.; 80,000 AFY from Water
Asset Management LLC for 100 years.
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Phoenix AMA

Harquahala INA

CAP Canal

Harquahala Valley
Water Project

LA'PAZ{COUNTY,
IYUMAICOUNTY;

MARICOPA
COUNTY

Figure1.2  Land Areas Owned by Water Asset Management LLC and WHoldings in the Harquahala Groundwater INA. (Image Courtesy of Westland
Resources and Water Asset Management LLC)
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*Wells permitted on State Trust Land would require a bid process

Figure 1.3
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Table 1.11

Water Resource Type:

Description

Develop Groundwater in the Buckeye Waterlogged Area

Groundwater from the Buckeye Waterlogged Area

The Buckeye waterlogged area is in Buckeye south of the
Buckeye (BWCDD) Canal. This land area has a high water table,
so there is no replenishment obligation for groundwater
pumped on these lands through 2024. There is a possibility that
the no replenishment obligation could be extended in five or
ten year increments.

Benefits

Brackish groundwater is a readily available supply in Buckeye.

Limitations

1. Because the replenishment obligation is not extended for
100 years, this supply cannot be used for a DAWS without
enrolling in the CAGRD. A recent study by the ADWR
recommended postponing the groundwater replenishment

2. With a replenishment obligation, users of this brackish
groundwater would also need to pay CAGRD replenishment
fee in addition to the treatment costs.

3. The cost of treating brackish groundwater is higher than is
economically viable today, although economic viability may
improve in the future.

4. The City may also choose to obtain a Poor Quality
Groundwater withdrawal permit (A.R.S 45-516). These
permits last 25 years and replenishment would not be
required for the duration of the permit. If this approach is
taken, it would need to not reduce the volume of the
BWCDD drainage permit. Water quality would need to be
poor, possibly with a TDS level of 3000 or higher.

Operational Considerations

The City would need to manage reverse osmosis (RO)
treatment facilities and brine disposal facilities.

Reliability

The City pumps 30,000 AFY of brackish groundwater each year
to maintain groundwater levels, so this water supply appears to
be reliable.

Usefulness to obtain a DAWS

Useful only if the groundwater replenishment obligation is
extended 100 years or if the City chose to obtain a DAWS and
use CAGRD replenishment as the means to replenish
groundwater.

Usefulness for a CAWS

Usefulness outside the Phoenix
AMA

Can be used for a CAWS.

Yes, there is no replenishment obligation outside the AMA.

Usefulness to Maintain
Groundwater Levels

Pumping the brackish groundwater for potable use in lieu of
other groundwater supplies could help keep groundwater levels
down to a manageable level.

Potential Partnerships

The City may consider APS as a partner in developing brackish
groundwater treatment facilities.

Legal, Permit, Regulatory Issues

The economic viability of this groundwater supply may depend
on the length that the no replenishment obligation is extended.

Entry Location into Buckeye

Central Buckeye.

Benefitting Regions of Buckeye

Land areas north and south of the Gila River.

Potential Water Supply

30,000 AFY
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Table1.12 Develop Non-Potable Water Supplies from Canals or Wells Owned by Canal Companies

in Buckeye

Water Resource Type:

Description

Non-Potable Water Supplies from Canals or Wells Owned
by Canal Companies

The RID and BWCDD may be able to provide non-potable canal
water for outdoor water uses such as irrigation, or industrial water
uses that do not require potable water. Both irrigation districts
also have wells that could be used in an agreement to deliver
water for irrigation.

Benefits

1.

Water supply that could be provided at a lower cost by
avoiding the need for treatment.

There would be no replenishment obligation for surface water
supplied by BWCDD. There would also be no replenishment
obligation for groundwater supplied by BWCDD, for as long as
the Buckeye Waterlogged Area exemptions exist. There would
be no replenishment obligation for effluent delivered by RID
through the canal. There would be a replenishment obligation
for groundwater pumped from RID wells and delivered to
CAGRD Member Lands or to a Member Service Area.

Would reduce the use of better quality groundwater for non-
potable purposes.

Limitations

Use of this water would be limited to land areas that have an
irrigation grandfathered right (IGR).

The canal companies have a minimum delivery amount, so
there would be a minimum development size that would be
needed to benefit from a surface water order.

The canal companies are not interested in maintaining or
operating irrigation systems within a development, so each
development or Homeowner's Association (HOA) would need
to construct and manage a water delivery system within the
development for irrigation. These irrigation systems are more
easily constructed with new developments then existing
developments.

The canal companies can only deliver water within their
prescribed service area.

The canal companies do not have enough water for all their
current customers, so water use is curtailed during peak
summer months.

Operational Considerations

The City would not need to manage or own these irrigation
systems.
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Table1.12 Develop Non-Potable Water Supplies from Canals or Wells Owned by Canal Companies
in Buckeye (continued)

Water Resource Type:

Reliability

Non-Potable Water Supplies from Canals or Wells Owned
by Canal Companies

1. The reliability of the BWCDD and RID canal systems is well
established. The canals get reclaimed water from Phoenix
wastewater treatment plants as well as groundwater from
waterlogged areas and these flows are expected to continue.

2. The development level irrigation systems will need to be
managed in a way that this infrastructure is maintained. The
success of maintaining this type of infrastructure can be
challenging where obtaining the lowest cost is the highest
priority for homeowners.

Usefulness to obtain a DAWS

Usefulness for a CAWS

Usefulness outside the
Phoenix AMA

Raw water irrigation systems may provide some benefit towards
a DAWS by reducing the water demand that must be supplied to
obtain a 100-year assured water supply.

Useful to obtain a CAWS if the developer could assemble enough
100-year supplies to reduce or avoid reliance on groundwater,
but the landowners in a development may have lower property
taxes if outside irrigation is not provided through the potable
water system.

Yes. Southern Buckeye has lands served by canals that could
deliver water for outside irrigation.

Usefulness to Maintain
Groundwater Levels

Non-potable irrigation can help maintain groundwater levels by
reducing the amount of water pumped for potable use.

Potential Partnerships

Developments and HOAs would partner with the canal
companies.

Legal, Permit, Regulatory
Issues

The City could establish requirements for developments above a
certain size that would mandate non-potable water for irrigation
to help reduce the costs of treating groundwater for potable use
then applying this water for irrigation.

Entry Location into Buckeye

Benefitting Regions of
Buckeye

Central Buckeye.

1. RID Canal service area.
2. BWCDD Canal service area.

Potential Water Supply

Not Determined.
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Table 1.13

Obtain Non-Indian Agricultural (NIA) Water

Water Resource Type: 4th priority CAP water

ADWR has a portion of NIA water that cities can apply for

Description and allocations are made available at specific release
times.

Benefits SurfaFe water supply that does not reduce groundwater
supplies.

Limitations As a lower priority CAP supply, delivery is not guaranteed.

Operational Considerations

Reliability

1. Surface water treatment is required.

2. pHmust be in an appropriate range before introducing
the water into a groundwater system.

Not available every year.

Usefulness to obtain a DAWS

Usefulness for a CAWS

If stored underground, 1/100th of the stored volume is
useful towards a DAWS.

If stored underground, 1/100th of the stored volume is
useful towards a CAWS.

Usefulness outside the Phoenix AMA

Usefulness to Maintain
Groundwater Levels

Yes.

To the extent the water supply is available, it reduces
groundwater pumping. If recharged this water can sustain
the aquifer as well as provide water that can be recovered
later.

Potential Partnerships

None.

Legal, Permit, Regulatory Issues

Infrastructure that treats and delivers the water will need
the appropriate permits.

Entry Location into Buckeye

There are three potential entry locations:

1. Along the CAP Canal near the Sun City Festival
development, or

2. Adiversion on the Beardsley Canal with a surface water
plant that delivers water to Central Buckeye or divert
the water at the White Tanks treatment plant and then
wheel the water through the Verrado water system to
the Airport plant.

3. Wheel the water from the CAP canal to the SRP canal
and then through the RID canal.

4. NIA water allocations must first obtain a finding of No
Significant Impact for the NIA Water NEPA
Environmental Assessment. A finding of No Significant
Impact was issued.

Benefitting Regions of Buckeye

North and Central Buckeye.

Water Supply Potential

Upto 2,786 AFY

1-22 | APRIL 21,2020 | FINAL



BUCKEYE WATER RESOURCES MASTER PLAN | CITY OF BUCKEYE

Table 1.14

Water Resource Type:

Purchase land and Associated Water Right from Enterprise Ranch

Surface and Groundwater with a water right

dating to the 1880's
Enterprise Ranch farms land along the Gila River south of the

Description Gillespie Dam along the west side of the Gila River.

Benefits Surface water supply with an early priority and a groundwater
supply

Limitations The portion of the water supply that is classified as groundwater

cannot be transported out of the Gila Bend basin

Operational Considerations

1. Surface water treatment is required.

2. If the surface water could be diverted into Central Buckeye
then the water could be used to develop this part of the City.

3. Groundwater must be withdrawn or transported to
Buckeye's planning area.

Reliability Both surface and groundwater are a reliable water supply.
Usefulness to obtain a DAWS Useful if used in the Phoenix AMA
Usefulness for a CAWS Not useful
Usefulness outside the
Useful

Phoenix AMA

Usefulness to Maintain
Groundwater Levels

Limited usefulness because the water is not located where
groundwater levels need to be maintained

Potential Partnerships

Wheeling partnerships could be useful depending on where the
surface water is withdrawn.

Legal, Permit, Regulatory Issues

Infrastructure that treats and delivers the water will need the
appropriate permits.

Entry Location into Buckeye

Benefitting Regions of Buckeye

There are three potential entry locations:

1. South Buckeye for the groundwater resource
2. Central Buckeye for the surface water supply
Potentially North, Central, and Southern Buckeye.

Water Supply Potential

1. Upto 12,000 AFY of surface water
2. Upto 28,000 AFY of groundwater

1.5 Water Resource and Infrastructure Costs

The cost comparison for the tables in this section is provided to compare the relative costs of
different types of water supply options. Water Resources with infrastructure costs are
considered together because different water resources require different infrastructure; so, a
valid cost comparison cannot be done by looking only at water resource costs. The current
Buckeye water supply practice of groundwater replenishment via CAGRD and wellhead
treatment for arsenic and/or nitrate is included to compare other options relative to current
practices. The exact cost of providing water currently in Buckeye is not known, but is expected to
be like the cost of providing arsenic treatment, which is $900/ac-ft without the CAGRD costs and
$1,400/ac-ft when the full CAGRD cost paid by the homeowner on the property tax (i.e., the
groundwater allowance has been depleted).

To have a consistent basis for comparison, each water supply is assumed to provide 10,000 AFY.
The City's DAWS application is for approximately 18,000 AFY and the City currently uses
approximately 8,000 AFY. Therefore, 10,000 AFY is the incremental water resource needed if the
City were to get a DAWS without relying on the CAGRD. An additional 10,000 AFY would enable
to City to more than double in size. However, not all the options can provide 10,000 AFY.
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The cost estimates are not specific to any location and include the infrastructure needed from
the water supply source (groundwater, canal, or wastewater treatment plant) to the delivery
point into the distribution system. However, pipe lengths are not included in this high-level
comparison because distances are not yet established.

These high planning level costs are Class V estimates according to the American Association of
Costing Engineers (AACE), which means that the potential cost range for the estimate is

-50 percent to +100 percent of the stated cost. The present worth cost of each option is
calculated so that the operational costs can be included in the overall cost. The present worth
cost is useful to compare the relative cost of different options. Table 1.15 presents the cost of the
water resource only for water supplies that can be purchased for 100 years or on a permanent
basis. Table 1.16 presents water supplies that can be purchased on an ac-ft basis. Table 1.17
presents the capital and operating costs for each of the water supply options. Table 1.18 presents
the annual operating costs that are factored into the present worth and cost/ac-ft in Table 1.17.

Table1.15 Water Resource Costs for a 100-Year Supply

Up Front Acquisition Cost Supply Available

Water Supply

($/ac-ft) (AFY)

Lease CAP Water Currently Owned 27,800 from the Colorado

by Native American Communities 4000 River Indian Community
Purchase or Lease Colorado River 10.000 Depends on specific
Water Entitlements ! negotiations
Obtain NIA water 1,845 2,786

Import Groundwater from the
Harquahala Groundwater Basin - 7,000 82,276
Water Asset Management LLC

Table1.16  Water Resource Costs for Supplies Purchased on a per ac-ft Basis

Cost Supply Available
Water Supply Type ($/ac-ft) (AFY)

Purchase Groundwater Extinguishment Credits 150 unknown, varies
Purchase long Term Storage Credits in the .
Phoenix AMA 400 unknown, varies
Purchase Reclaimed Water Effluent Credits 320 unknown. varies
in the Phoenix Active Management Area !
U_se Buckeye's Reclaimed Water for 0 85% of effluent available for DPR
Direct Potable Reuse
Well Recovery and Treatment for 824 Annual cost of CAGRD
Arsenic/Nitrate Replenishment in 2020, per ac-ft
Develop Groundwater in the Buckeye
Waterlogged Area with No Replenishment 40 +O&M Cost 30,000, estimates vary

Obligation

Import Groundwater from the Harquahala
Groundwater Basin - Vidler Water Co. 320 ac-ft
Assuming No Wellhead Treatment

Develop Non-Potable Water Supplies from
Canals or Wells Owned by Canal Companies 47.5 not determined
in Buckeye
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Table 1.17

Water Supply Type

Use Buckeye's Reclaimed Water
for Aquifer Storage and Recovery
using Spreading Basins

Water Resources
Purchase or CAGRD
Replenishment Cost

Canal
Diversion

Water Supply Capital and Present Worth Costs for 10,000 AFY

Surface Water

Treatment
Plant

Two
2.5-MG
Storage
Tanks®

$9,100,000

14-mgd
Pump
Station®@7

$7,224,000

750-gpm
Wells®

$46,400,000

Wellhead
Arsenic/
Nitrate
Treatment®

$44,000,000

Advanced
Treatment
for DPR

RO Treatment

for Brackish

Groundwater?”

Brine
Disposal®®)

Infrastructure in
Harquahala, or
within Buckeye
Developments

Total Project
Capital
Costs(lz)(13)(16)

$124,720,000

20-year
Present
Worth®

$199,211,000

$1,000

Purchase Groundwater
Extinguishment Credits®

$9,100,000

$7,224,000

$46,400,000

$44,000,000

$106,720,000

$202,076,000

$1,000

Obtain 2,786 AFY of NIA Water

$5,140,000

$850,000

$2,536,000

$2,013,000

$12,928,000

$40,740,000

$61,422,000

$1,100

Lease CAP Water Currently
Owned by Native American
Communities

$40,000,000

$3,000,000

$57,200,000

$9,100,000

$7,224,000

$116,520,000

$236,218,000

$1,200

Purchase LTSCs in the
Phoenix AMA®

$9,100,000

$7,224,000

$46,400,000

$44,000,000

$106,720,000

$247,832,000

$1,200

Purchase Reclaimed Water
Effluent Credits in the
Phoenix AMA®

$9,100,000

$7,224,000

$46,400,000

$44,000,000

$106,720,000

$233,190,000

$1,200

Purchase or Lease Colorado River
Water Entitlements

$100,000,000

$3,000,000

$57,200,000

$9,100,000

$7,224,000

$176,520,000

$258,515,000

$1,300

Well Recovery and Treatment for
Arsenic/Nitrate

$9,100,000

$7,224,000

$46,400,000

$44,000,000

$106,720,000

$272,907,000

$1,400

Import Groundwater from the
Harquahala Groundwater

Basin - Water Asset Management
LLC(10)15)(19)

$70,000,000

$3,000,000

$57,200,000

$9,100,000

$7,224,000

$20,000,000

$166,520,000

$275,969,000

$1,400

Import Groundwater from the
Harquahala Groundwater Basin -
Vidler Water Co 1819

$3,000,000

$16,000,000

$2,500,000

$2,500,000

$6,000,000

$30,000,000

$68,069,000

$1,400

Develop Groundwater in the
Buckeye Waterlogged Area with
no Replenishment Obligation

$9,100,000

$7,224,000

$46,400,000

$44,634,000

$75,350,000

$182,710,000

$317,233,000

$1,600

Use Buckeye's Reclaimed Water
for Direct Potable Reuse

$9,100,000

$7,224,000

$104,000,000

$70,300,000

$190,620,000

$422,513,000

$2,100

Develop Groundwater in the
Buckeye Waterlogged Area with
CAGRD Replenishment

$9,100,000

$7,224,000

$46,400,000

$44,634,000

$75,350,000

$182,710,000

$415,518,000

$2,100

Develop Non-Potable Water
Supplies from Canals or Wells
Owned by Canal Companies in
Buckeye

$12,000,000

$31,000,000

$43,000,000

$57,276,000

$300

Use Buckeye's Reclaimed Water
for Direct Reuse

$9,100,000

$7,224,000

$31,000,000

$65,320,000

$74,837,000

$400

FINAL | APRIL 21, 2020 | 1-25






BUCKEYE WATER RESOURCES MASTER PLAN | CITY OF BUCKEYE

Table1.18  Annual Operating Costs for 10,000 AFY

Water Resources Surface Water Two 14-mgd Wellhead Spreading Advanced |RO Treatment Total

Purchase or CAGRD Canal Treatment 2.5-MG Pump Arsenic/Nitrate Basin Treatment for Brackish Brine Wheeling Annual
Water Supply Type Replenishment®? Diversion Plant Storage® Station*@7 Treatment® | Recharge®® forDPR  |Groundwater”’?| Disposal®(®) Costs Costs

Use Buckeye's Reclaimed Water for Aquifer Storage

$91,000 $72,240 $464,000 $3,080,000 $360,000 $4,070,000
and Recovery
Purchases Groundwater Extinguishment Credits® $1,500,000 $91,000 $72,240 $464,000 $3,080,000 $5,210,000
Obrtain 2,786 AFY of NIA Water(® $211 $25,000 $20,000 $129,000 $858,000 $100,000 $1,130,000
Lease CAP Water Currently Owned by Native $2,060,000 $30,000 $2,288,000 $91,000 $72,240 $2,000,000  $6,540,000
American Communities
Purchase LTSCs in the Phoenix AMA® $4,000,000 $91,000 $72,240 $464,000 $3,080,000 $7,710,000
fh”fphhajjjf j\'iﬂ";‘;‘if Water Effluent Credits in $3,200,000 $91,000 $72,240 $464,000 $3,80,000 $6,910,000
Purchase or Lease Colorado River Water Entitlements $30,000 $2,288,000 $91,000 $72,240 $2,000,000 $4,480,000
Well Recovery and Treatment for Arsenic/Nitrate $5,373,000 $91,000 $72,240 $464,000 $3,080,000 $9,080,000
Import Groundwater from the Harquahala
G oundwater Basin. Water Azset Moragaments LLCAD $30,000 $2,288,000 $91,000 $72,240 3,500,000  $5,980,000
'\7]‘ dﬁ:[tvﬁa“f:r”ggvggffff°m the Harquahala Basin - $800,000 $30,000 $2,288,000 $25,000 $25,000 $560,000 $2,080,000
ireg’:'vslﬁf:c’)“;:g‘l’:;f’;;ii g‘;:;eayt?oivate”°99ed $91,000 $72,240 $464,000 $4,463,000  $2,260,500 $7,350,000
ILDJZ:ai'iJeCkRZJi: Reclaimed Water for Direct $91,000 $72,240 $10,400,000 $2,109,000 $12,670,000
Develop Groundwater in the Buckeye Waterlogged $5,373,000 $91,000 $72,240 $464,000 $4,463,000  $2,260,500 $12,720,000
Area with CAGRD Replenishment
Develop Non-Potable Water Supplies from Canals or $475,000 $300,000 $780,000

Wells Owned by Canal Companies in Buckeye

Use Buckeye's Reclaimed Water for Direct Reuse $91,000 $72,240 $360,000 $520,000

Notes for Tables 1.17 and 1.18:

(1) The cost of LTSCs is assumed to be $400/ac-ft.

(2) The cost of reclaimed water is assumed to be $250/ac-ft.

(3) The cost of groundwater extinguishment credits varies between $85/ac-ft and $150/ac-ft. $150/ac-ft was assumed.

(4) Delivering 10,000 AFY is assumed to also require sixteen 750-gpm wells with redundancy, two 2.5-MG storage tanks, and a 14-mgd pump station delivering maximum daily flows into the distribution system to satisfy infrastructure design performance criteria.
(5) Thediscount rate is assumed to be 2.875% and the inflation rate is assumed to be 2%.

(6) Arsenic treatment costs are assumed to be $3.0/gallon of capacity.

(7) RO costs are assumed to be $3.5/gallon of capacity.

(8) Landisassumed to be $30,000/acre.

(9) Evaporation pond construction is assumed to be $100,000/acre.

(10) Appendix B contains a reference to the costs for Harquahala water from Asset Management LLC.

(11) Appendix Cis a summary of current and anticipated CAGRD replenishment costs

(12) Currentinfrastructure is not used for the additional water supplies. Cost savings may result if existing infrastructure can be used.

(13) Wastewater treatment is not included in the costs. Treatment to A+ standard is assumed.

(14) Spreading basins are the assumed recharge technology.

(15) The cost/ac-ft for water from Harquahala with a dedicated pipeline to Buckeye is $1,700/ac-ft Land or easement acquisition is not included
(16) Transmission pipe lengths are not known and therefore are not included in these generalized costs.

(17) Pump stations are sized for maximum daily flows.

(18) This water supply cannot provide 10,000 AFY so calculations are based on the actual water supply.

(19) Assumes no treatment is required before delivering to the CAP canal.
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1.6 Summary
Table 1.19 summarizes water resource option major benefits and applicability.
Table1.19 Water Resource Option Summary

Use Outside Reduce Maintain a
Phoenix Reliance Sustainable
AMA on CAGRD Aquifer

Obtain a Obtain a

DAWS CAWS

Purchase Long Term
Storage Credits in the X X X
Phoenix AMA

Purchase Reclaimed
Water Effluent Credits in X X X
the Phoenix AMA

Lease CAP Water
Currently Owned by
Native American
Communities

Purchase Groundwater
Extinguishment Credits

Purchase or Lease
Colorado River Water X X X X X
Entitlements

Use Buckeye's Reclaimed
Water for Aquifer Storage X X X X
and Recovery

Use Buckeye's Reclaimed
Water for Direct Potable X X X X X
Reuse

Use Buckeye's Reclaimed
Water for Direct Reuse

Import Groundwater from
the Harquahala X X X X
Groundwater Basin

Develop Groundwater in
the Buckeye Waterlogged X X X X X
Area

Develop Non-Potable

Water Supplies from

Canals or Wells Owned X X X X X
by Canal Companies in

Buckeye
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To supply the City when the approved MPCs have developed, additional water supplies will be
required, and these water supplies can come from multiple sources as listed in Table 1.19. It will
take years for the City to fully develop so there is uncertainty about which supplies will ultimately
be used. However, Table 1.20 presents a combination of the most probable water supply sources
that could fill Buckeye's water resource needs. Table 1.20 shows a potential of 208,326 AFY
potential vs. a demand of 132,850 AFY, so not every potential water source needs to be fully
exploited.

Table1.20  Future Water Supply Sources for Buckeye

ftem Water Supply

Groundwater Replenishment via the CAGRD® 34,750
Imported Water from the Harquahala Groundwater Basin 84,7769
NIA CAP Water (Not available every year)® 1,950
Reclaimed Water 26,600
Buckeye Waterlogged Area 30,000
Reduce Water Demand through Conservation from 136 gpcd to 100 gped 35,000
Use Canal Water and Untreated Groundwater for Outside use in Central Buckeye 10,000

Total Potential Water Supplies 223,076
Demand for all MPCs and current development 132,850

Notes:

(1)  Annual volume for 100 years: Vidler Water Co., 2500 AFY; Water Asset Management LLC, 82,276 AFY

(2) 2,786 AFY is the water supply potential. 70% is the assumed availability

(3) Anticipated population with all MPC's developed: 872,000

(4) Land area of the MPC's and existing development: 400 mi?

(5) There is an additional 200 mi? in Buckeye that could develop that is not included in this demand estimate.

(6) Currently 30,000 AFY is pumped from the waterlogged area, so a similar amount of water is assumed to be available if
Buckeye chose to develop this water.

(7)  Current per capita water use: 136 gal/capita/day

(8) Normally cities can count on reclaimed water as 30% of the potable supply. However, Buckeye has already made
reclaimed water commitments so 20% of the potable supply is assumed.

(9) Water conservation does not provide a new water supply, but is shown in Table ES.1 because it effectively extends the
available water supply.

(10) The CAGRD plan of operation could change the supply that is planned for Buckeye.
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1.7 Observations and Recommendations

Due to the uncertainties and potential legal issues in making a deal to obtain Colorado
River water, the option: Purchase or Lease Colorado River Water Entitlements is not
quantifiable due to the complexities of negotiating a purchase.

Developing groundwater in the Buckeye Waterlogged Area is expensive for the

following reasons:

a. The groundwater replenishment exemption is not being extended by the Arizona
Department of Water Resources (ADWR) for more than short time periods so
CAGRD replenishment costs may need to be paid.

b. The cost of brine disposal from treating brackish groundwater is high.

Buckeye should continue to pursue having the replenishment exemption extended for a

portion of the waterlogged water supply and keep searching for less expensive brackish

groundwater treatment and brine management methods.

c. Costs associated with incomplete capital recovery if regulatory, or political, or brine
management circumstances change.

Importing water from Harquahala should be pursued while this supply is available.

Utilizing the City's reclaimed water for aquifer storage or DPR should be a priority for

the City because this supply is less expensive than most other options, the supply is

reliable, and Buckeye already has control over of this water supply that has not already
been committed to other uses.

The water supply options using reclaimed water to reduce reliance on the CAGRD are

useful to manage the CAGRD taxes of land owners.

The water supply options that reduce groundwater pumping will be important to

provide a sustainable aquifer.

Although the cost of using reclaimed water for direct reuse is relatively low, this water

supply option does not help the City to extend limited water resources unless it is used

to offset a water demand for which potable water is used.

Using non-potable canal water for outdoor use should be encouraged and perhaps even

mandated in locations where this canal water can be used.

The City should continue to pursue its CAP NIA allocation. Although only a small amount

of water that is not completely reliable, its use reduces groundwater pumping.

10. Water conservation is the least expensive way to extend the City's water portfolio.
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Chapter 2
WATER POLICY RECOMMENDATIONS

2.1 Introduction

This chapter explores the various policy issues surrounding the City's water resources. The City
has developed over the past twenty-five years using the water supply legal framework of the
CAWS and the CAGRD for individual developments. When the CAGRD was formed, the intent of
the laws establishing the CAGRD was to provide a mechanism for development to occur where
the development was not at a physical location to take advantage of surface water supplies. The
intention was not to have a city as reliant upon the CAGRD for groundwater replenishment as
the City of Buckeye has been. Cities typically obtain a DAWS and thereby are responsible for
groundwater replenishment with little or no reliance on the CAGRD. It would be expensive for
Buckeye to obtain surface water resources needed to help obtain a DAWS, although obtaining a
DAWS should remain a long-term objective. Multiple water resource strategies are needed to
address Buckeye's water supply needs and these strategies are addressed in this study.

The CAWS legal framework for groundwater replenishment is a relatively easier way to approve
a subdivision for development as long as physical groundwater supplies are available, but this
legal framework results in a less sustainable water supply because groundwater levels can be
depleted down to 1,000 feet below the ground surface, and there is no recurring assessment of
physical availability as there is with the DAWS process. Development pressures have required
the CAGRD to purchase water supplies at increasing prices that someday could become difficult
for water customers to pay through their property taxes. Buckeye is facing the challenges
associated with every new subdivision obtaining a CAWS and relying on the CAGRD for
groundwater replenishment, which currently takes place outside of the City limits, while
groundwater pumping takes place within the City limits. However, there are ways to develop a
more sustainable water supply while still using the CAWS legal framework while also working
towards obtaining a DAWS. This chapter explains how the City can develop policies to develop a
sustainable water supply and limit aquifer depletion while still operating with a CAWS for each
development.

Buckeye is one of several Maricopa County cities that has a small surface water allocation that is
not a significant part of the City's water supply portfolio. El Mirage and Queen Creek also have
small surface water allocations. A limited surface water supply is part of the reason it is difficult
to obtain a DAWS. However, there is a path to greater water supply sustainability that enables
Buckeye to grow and fully develop each of the twenty-seven MPCs in the City's Municipal
Planning Area (MPA). The City will need to take multiple actions to implement water supply
strategies, and should expect the cost of water supplies to be greater than some other Maricopa
County cities may pay. Other Maricopa County cities have different circumstances and were able
to acquire water supplies under different market conditions. As water supplies that have fueled
growth in Arizona become fully committed, water users in Arizona will increasingly turn to
developing brackish groundwater supplies throughout the state and wheeling groundwater from
the Harquahala and Butler Basins to delivery points in Maricopa County as the water
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augmentation possibilities that are available. Buckeye is strategically located to take advantage
of both of these water supplies.

The following sections are contained within this chapter:

e Assured Water Supply Program Legal Framework — This section explains the
characteristics of both legal frameworks in an AMA and how the City can move forward
using the CAWS legal framework.

e Additional Water Supplies — This section discusses the additional water supplies that are
the most likely options for Buckeye, including reclaimed water, Harquahala
groundwater, brackish groundwater, Indian leases, untreated surface water, and water
conservation as a management approach to extend water supplies.

e Regional Infrastructure — This section will explain why infrastructure designed to serve
only one development limits progress toward the development and deployment of
sustainable water supplies.

e Community Facilities Districts (CFDs) — This section explains how CFDs may be a useful
funding mechanism for continued development under the CAWS legal framework.

e Designation of Adequate Water Supply — This section explains how South Buckeye could
develop and obtain the adequate water supply designation.

e Recommendations — This section contains the water policy, third party agreements, and
major infrastructure strategies that will move the City towards a more sustainable water

supply.
2.2 Assured Water Supply Program Legal Framework

The AWS program in Arizona was instituted as the result of the 1980 Groundwater Management
Act. Under this program, entities 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 before a development can be constructed. The primary goal of the AWS
program for the Phoenix AMA is to avoid depleting the aquifer by reaching safe yield by

year 2025. The two paths that can be taken to obtain an assured water supply are DAWS and
CAWS. In the event that surface water supplies are not available, development can still occur by
relying on CAGRD. If a development or city has sufficient physically available groundwater, the
entity can enroll in the CAGRD, which will purchase water and recharge it for the member.
Entities would enroll in CAGRD as a condition for obtaining a DAWS or CAWS if the entity does
not have sufficient surface water supplies.

2.2.1 Central Arizona Groundwater Replenishment District

The CAGRD purchases water that is physically recharged for CAGRD members, or groundwater
credits that have been accumulated by others. The water it purchases has included excess CAP
water when it was available, long term storage credits on the open market, and reclaimed water.
The CAGRD is legally mandated to obtain water for replenishment, and when demand is greater
than supply, the price paid for water supplies will increase until the supply is sufficient for the
demand. Therefore, one risk to homeowners in developments served by the CAGRD is that the
CAGRD fee is expected to continue increasing as water availability decreases. The current rate
for an acre-foot of water replenishment through the CAGRD in the Phoenix AMA is
approximately $727. There are also enrollment and activation fees, as well as annual
membership dues that increase the effective rate per acre-foot.
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The CAGRD endeavors to recharge water in the same half of the AMA that the groundwater was
withdrawn from but does not endeavor to recharge in the same groundwater sub-basin that the
water is withdrawn from. However, based on the modeling that was done for the Buckeye Water
Resources Master Plan, 2011, there are areas along the margins of mountains in the Buckeye
service area that are predicted to be dewatered sooner than other areas in Buckeye, and CAGRD
is under no obligation to recharge in locations that prevent groundwater depletion. Therefore
groundwater depletion is one risk of over-reliance on the CAGRD.

The CAGRD has currently committed 34,750 AFY for Buckeye developments. It is unlikely that
the CAGRD will ever be able to replenish the excess groundwater pumping for the planned
developments in Buckeye because Buckeye's projected demands for its 27 MPAs is 132,850 AFY
(see "The Elusive Concept of an Assured Water Supply," Kyl Center for Water Policy at Morrison
Institute, 2019). Therefore, MPAs, CFDs, or Buckeye will need to bring in surface water supplies
and reduce reliance on the CAGRD.

2.2.2 Aquifer Management

Buckeye currently has water supplies for the Old Town Buckeye area and Rancho Sunora. These
areas were grandfathered in before 1995 when the Assured Water Supply (AWS) rules took
effect. The remaining developments that Buckeye supplies water to were platted, subdivided,
and constructed after 1995. These developments platted after 1995 have each obtained a CAWS
to enable the land to be subdivided and the land to be sold. Individual land owners are paying for
the cost of replenishing groundwater that is pumped through their annual property tax bill to the
CAGRD. Water service costs, however, are paid to the City of Buckeye through the water rate
fees. The City is the water provider and owns a Service Area Right (#56-002006.0000) to
withdraw the groundwater and serve it to customers in its Service Area. The City has a separate
Service Area Right for the Valencia, Water Utility of Greater Buckeye, and Hopeville service
areas.

The original intent of the legislation that created the CAWS legal framework was to enable
growth in areas that do not have a Designated Provider, i.e., a provider with a DAWS. The CAWS
framework can be a bridge to a more permanent, sustainable water resource framework that is
provided when a provider obtains a DAWS. With a DAWS, a city takes responsibility for
providing water resources and replenishing groundwater that is pumped in excess of the natural
replenishment rate. Under the DAWS, a development's CAWS "goes to sleep" once the DAWS
legal framework is in place, and the physical availability of groundwater that is demonstrated to
obtain a CAWS is rolled into the DAWS. Please see Chapter 2 of the City's 2017 Integrated Water
Master Plan for a more detailed discussion on the legal framework for water resources under
which the City operates.

The City may continue down its current path of requiring each development to obtain a CAWS
and enrolling in the CAGRD. CAGRD enrollment is required unless the subdivision has its own
renewable water supply and doesn't need to rely on groundwater. However, the CAWS legal
framework was intended primarily for isolated developments and was not intended to serve as
the water resources legal framework for an entire city. With development taking place under the
CAWS legal framework, Buckeye avoids the cost of replenishing the aquifer because property
owners bear this cost. However, the aquifer replenishment takes place somewhere in the
Phoenix AMA and not necessarily in Buckeye.
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Cost is the driving factor in allowing developments to get their own CAWS, and will be a driving
factor in any water resource changes the City chooses to make in the future. However, if the City
continues to allow developments to operate under the CAWS legal framework without bringing
in surface water supplies, the following consequences are expected to negatively affect the City
or its residents in the future:

e Asgrowth exceeds the natural recharge in the aquifer, water tables will drop and may
cause ground subsidence and could cause earth fissures similar to other areas in Arizona
where subsidence has occurred.

e Assubsidence occurs, the capacity of the aquifer to store groundwater decreases.

e If physical availability of groundwater for a new, future development cannot be proven
by a groundwater modeling study, ADWR will not be able to issue a CAWS to that
developer even if the City can provide water service from an infrastructure perspective.

e Ifthe CAGRD replenishment cost increases substantially, land owners may be looking to
the City for relief.

e ADWR, not the City, would have the ability to use water resource availability to limit
development in the City.

e Industrial developments may be discouraged by the need to do a groundwater study and
obtain a CAWS where they will not have the same requirement in other cities.

The City's 2011 Water Resources Plan included a sustainability assessment that was based on
hydrogeologic model simulations of the regional aquifer. The observations, results, and
recommendations from that assessment remain valid and are summarized here:

e Direct reuse of reclaimed water or aquifer recharge is necessary under all scenarios.

e Enrollmentin CAGRD is necessary to demonstrate consistency with the management
plan of the AMA to support continued development.

e Physical groundwater replenishment needs to occur in the same vicinity where
Buckeye's wells are physically located, and particularly in the aquifer margins along
mountains.

e Water conservation, a slower growth rate, and methods to reduce total buildout
population are necessary, in addition to acquiring new water resources to extend the
ability to make use of groundwater beyond 100 years.

Atissue is the long term viability of groundwater as a water supply. There are some areas within
the Buckeye MPA that are groundwater rich due to a high water table, and other areas that are
groundwater poor due to a limited aquifer thickness. While individual subdivisions may have
acquired a CAWS, those certificates are issued at a point in time and never reviewed again by the
ADWR in the context of additional demands on the aquifer. Groundwater physical availability
studies consider the groundwater pumping of developments that have already completed
groundwater physical availability studies, so at some point in time, a groundwater availability
study for a new development may show insufficient availability. Even though Buckeye may have
an abundance of groundwater in some areas, if subdivisions continue to develop with total
reliance on the CAGRD, there will likely be a time when a subdivision will not be able to obtain a
CAWS because of insufficient localized groundwater availability. The time and location where a
development may not be able to obtain a CAWS due to physical groundwater availability is not
known.
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Developments along the Sun Valley Parkway already have an Analysis of Assured Water Supply
(AAWS) which demonstrates the physical availability of groundwater, subject to renewal of the
AAWS. The developments in Central Buckeye that are not master planned communities and
therefore do not have an AAWS are in areas with a relatively shallow groundwater, although the
groundwater usually has a poor water quality. However, based on groundwater modeling it may
be difficult to demonstrate physical groundwater availability in the future for areas that do not
have an AAWS or CAWS.

If the City does pursue a DAWS for the entire service area, thereby eliminating the concern of
individual subdivisions not being able to develop because of lack of groundwater availability
immediately beneath the development, reliance on a productive aquifer of high quality water
will require active management on the part of the City. Reliance on CAGRD replenishment will
not result in groundwater being where it needs to be for cost effective delivery to the entire
service area.

Buckeye should develop a groundwater management plan for the entire service area that
evaluates the effect of policy decisions on changes to the regional aquifer. This evaluation will
further inform the City as to actions it needs to take to manage the aquifer for long term physical
reliance, maintenance of water quality, and cost-effective use of the groundwater over the long
term, regardless of the mechanisms relied upon to provide legal and regulatory access to water.

2.2.3 Designation of Assured Water Supply

Under a DAWS, the City takes responsibility for replenishing groundwater supplies that are
pumped in excess of natural recharge. The City needs to obtain water resources to replenish
groundwater supplies, and/or enroll as a Member Service Area in the CAGRD, which will then
take responsibility for recharging groundwater that is pumped in excess of natural recharge
rates. The DAWS is renewed with the ADWR at intervals that do not exceed 15 years. In this
renewal process, the City must demonstrate that it has water resources to satisfy the following
criteria:

e The water must be physically, legally, and continuously available to satisfy water
demands for the next 100 years.

e The water source meets water quality standards.

e Use of the water is consistent with ADWR's conservation standards.

e The proposed use is consistent with water management goals.

e The City is financially capable of installing the necessary water distribution and
treatment facilities.

It is possible that in the DAWS renewal process, the amount of physically available groundwater
may not be demonstrated for projected demands. Therefore the DAWS water volume would not
be increased without additional renewable water supplies. Failure to obtain a DAWS or CAWS
could mean that growth in the portion of the City within the Phoenix AMA would be curtailed.
When a water provider obtains a DAWS and becomes a Member Service Area, it pays the cost of
enrollment and replenishment on behalf of the entire service area. The City paid $5,000 for the
entire City as part of the DAWS application, whereas the enrollment fee for a single Member
Land subdivision is $1,094 per home. When a City obtains a DAWS, all of the existing CAWS
obtained by individual developments are effectively suspended. Replenishment costs are then
incorporated into the water rates for the entire service area, including those areas that were
developed prior to the associated AWS rules.
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At the time a DAWS is obtained for the area, any existing CAWS agreements would be
suspended unless the DAWS lapsed at which point they would continue to be in effect.
Therefore, there is not a downside to beginning a development under the CAWS legal

framework and later switching to a DAWS.

Some consideration has been given to establishing a DAWS for a portion of the City's service
area, such as the northern part of Buckeye. Establishing a DAWS over part of a City's service area
would provide the benefit of using the DAWS legal framework to maintain a sustainable aquifer
in that part of the City. However, ADWR currently interprets the law to be that a DAWS needs to
be established for the City's service area located within the AMA. A change in the law would
therefore be required to establish a DAWS in part of the City's service area.

2.2.4 Certificate of Assured Water Supply

Under a CAWS, a development demonstrates physical groundwater water availability for

100 years through an application process that includes applying a groundwater model to
determine groundwater availability. This groundwater model determines the volume of water
that is available down to 1,000 feet beneath the development and that has not already been
claimed by other developments. The development then enrolls as a Member Land in CAGRD to
provide groundwater replenishment, although the replenishment only needs to occur within the
Active Management Area, not necessarily close to the location of groundwater withdrawal.
Homeowners in the development pay the annual CAGRD fee based on the water use of the
previous year, and they do so as part of their annual property tax bill. Therefore groundwater use
and associated cost is "decoupled" from the water service cost and monthly bill that comes from
the water provider. The CAGRD fee can be reduced or even eliminated if the development can
replace groundwater pumping through one or more of the following means:

e Use groundwater allowance extinguishment credits to add to the groundwater
allowance.

e Use reclaimed water for aquifer recharge, or implement direct potable reuse (DPR) to
reduce the need for groundwater pumping. The recharge credits would be applied to all
the CAWS (member lands) within the City's service area.

e Direct non-potable reuse

e Renewable water supplies are purchased and used in place of groundwater pumping.

e Longterm storage credits could be purchased to reduce CAGRD costs if a wheeling
agreement was entered into with the water provider.

The CAWS does not need to be renewed for 100 years. With a CAWS, it is legal to draw down the
water table to 1,000 feet below the ground surface over the 100-year period, but this
groundwater mining is not sustainable over the long term. However, the City may require new
CAWS certificate holders to provide a sustainable water supply with reduced reliance on the
CAGRD. This approach is recommended as a way for the City to move towards a more
sustainable water supply.

A small commercial or industrial development or facility that does not meet the definition of a
subdivision is not required to obtain a CAWS or enroll in the CAGRD. However, the City should
still track water use for these customers and provide groundwater replenishment.
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There are precedents for cities to require new developments to bring their own surface water.
Here are several examples:

1.

The City of Peoria planned its water supply requirements based on the anticipated land
use throughout the City. If a proposed development has a projected water use that
exceeds the planned water use for the land area, the City can evaluate the benefits
provided by the development and can require the development to bring water supplies
with it.

The City of Chandler established an evaluation process for industrial and other large
water users where the City can require a developer to bring additional water supplies if
the City's planned water supply for the development is not sufficient.

In 2000, Scottsdale was approached by a partnership of existing and proposed golf
courses in northern Scottsdale. Since no additional capacity was available through the
RWDS, these golf courses were required to provide a new water supply to the City. The
City's agreement with the IWDS golf courses provides for the delivery of up to 3,460 AFY
of non-potable water supplied by the CAGRD through the IWDS pipeline system.

The Strand @ Gilbert was required to bring water for their recreational water park.
Pulte Homes has an Ak-Chin lease that is committed for their development in EPCOR's
Agua Fria system.

2.2.5 DAWS and CAWS Comparison

Table 2.1 presents a comparison of the CAWS and DAWS.

Table2.1  CAWS and DAWS Comparison

Issue | Implication for DAWS | Implication for CAWS
CAGRD takes responsibility for recharging
excess groundwater pumping, then charges
City is responsible to obtain water  property owners the price of obtaining the

Responsibility for supply, and may use CAGRD to water supply and recharging the water. The
providing water supply replenish excess groundwater City is responsible for providing the water
pumping supply, and can take responsibility for

purchasing surface water supplies that
minimize reliance on CAGRD.

Responsibility for
aquifer sustainability

City primarily, ADWR verifies
compliance through annual reports
submitted by the City, and when
the DAWS application is renewed.
The City may choose to construct
recharge facilities to recharge
reclaimed or other water supplies

The CAGRD is responsible for groundwater
replenishment. By requiring new
developments to bring surface water supplies,
the City can maintain aquifer levels. The City
can choose to use surface water supplies to
promote aquifer sustainability.

Responsibility for

ADWR determines if groundwater supplies are
City manages growth within its sufficient for development. By requiring

manading arowth water resource allocation as developments to bring surface water, the City
9ingsg defined by the DAWS can keep growth within sustainable water
supplies.
Responsibility for
obtaining the DAWS City Developer

or CAWS, including

the groundwater study

FINAL | APRIL 21, 2020 | 2-7



CITY OF BUCKEYE | BUCKEYE WATER RESOURCES MASTER PLAN

Table 2.1 CAWS and DAWS Comparison (continued)

Issue Implication for DAWS Implication for CAWS
Developer pays an enrollment fee of $284 per
Pays initial CAGRD City pays a one-time fee of $5,000 housing unit (FY 2018/19 and 2019/20), which is
enrollment fee for the entire Member Service Area presumably reimbursed by the homeowner in
the home purchase price.

City offsets or pays, then is

Pays CAGRD annual ) .
fops reimbursed by all water customers Homeowner via property taxes

through rates

The customer is not able to deduct .

. The customer is able to deduct annual CAGRD

Homeowner's tax annual CAGRD fees from State and .
T . . fees from State and Federal income tax at
implications Federal income tax at customer's

. customer's marginal tax rates.
marginal tax rates.

Land areas that are not

able todemonstrate  Lands can develop with water
physical availability of  brought in from elsewhere
groundwater

New development would be limited if physical
availability of groundwater could not be
demonstrated.

Residents have a legal supply for 100 years and
may not have a physical supply beyond
100 years.

Confidence in water Residents are assured of
supply sustainable water supply

By taking responsibility for the
DAWS, there is less work for
developers

City accepts responsibility for water
conservation program that satisfies
Water conservation ADWR. Water conservation can be
used to serve a larger population
for the same water supply.

Encouraging
development

Developers must take responsibility to obtain a
CAWS.

The City must enter ADWR's Modified Non-Per
Capita Conservation Program. The CAGRD
property tax may incentivize individual water
conservation.

Exempt well drilling is not reqgulated,
potentially posing a threat to physical water
supplies.

Exempt well drilling can be

Exempt well regulation
P g regulated.

City manages reclaimed water to
replenish groundwater or to reduce
demands.

Reclaimed water
management

City may choose to manage reclaimed water
resources through policy.

Although desirable as a long term goal, obtaining a DAWS may not be the right objective at this
time. The current higher priority for the City is to put in place the policies, funding, and
infrastructure needed to bring water supplies into the City and manage aquifer levels to avoid
groundwater mining.

Pursuit of a DAWS over the long term is recommended so the City has more control over the
management of the aquifer, the cost of water service to its customers, the ability to attract
economic development opportunities, and more assurance that infrastructure capacity
investments intended for a particular area are fully utilized.

2.3 Additional Water Sources
2.3.1 Reclaimed Water

Reclaimed water, which is one form of recycled water, is a highly valuable water resource in
Arizona because it is continuously renewable, grows in volume as the population increases, and
can be used to offset groundwater usage associated with accounting related to the Arizona
Groundwater Management Act. Because there is a cost to reclaimed water that is born by
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Buckeye rate payers who are also the rate payers for water service, its full and efficient utilization
ought to be considered in the context of the City's water resources portfolio. Reclaimed water
use may be grouped into three categories:

e Direct reuse — Treated wastewater is delivered directly for a beneficial use that may
include irrigation or an industrial water use.

e Indirect potable reuse (IPR) — Treated wastewater is recharged into the ground for
storage that provides groundwater credits, and can be recovered through wells for
potable water deliveries.

e Direct potable reuse (DPR) — Treated wastewater is treated again to a potable water
standard and blended with other potable water supplies for delivery to the drinking
water distribution system.

Direct Reuse

Direct reuse has historically been one of the first ways that recycled water has been used.
Common uses include turf irrigation, landscaping along roads, water fixtures, fountains, and
ponds. One of the challenges associated with using recycled water for irrigation is that recycled
water is available continuously and irrigation demands vary seasonally. For this reason, aquifer
storage and recovery is often required to capture and store available recycled water during times
of low demand, and later use recovered water for peak irrigation demands. Stored water in
excess of irrigation demand is then credited to the water purveyor's storage account. In addition,
during the early years of a development, reclaimed water flows are often not sufficient so a
supplemental irrigation water supply is required until the development matures.

Direct reuse can be effective in reducing water demands as long as the availability of recycled
water does not create new demands. When recycled water initially began to be used for direct
reuse, having recycled water was viewed as a disposal problem, so demands were created to use
the water. However, water supplies are currently limited, so the highest and best use of
reclaimed water is either to reduce potable water demands, or to provide an additional water
supply. Using reclaimed water for turf irrigation may not be the best use of this water when
water supplies are limited.

Indirect Potable Reuse

IPR is a common practice with many Arizona communities, particularly in active management
areas where recycled water can be recharged into the ground to obtain groundwater credits, and
also stored to help maintain groundwater levels. The groundwater credits can then be recovered
through wells that pump water for any use, including potable, at a later time. Previous to
January 2019, reclaimed water storage credits could only be used through 2024, after which time
credits could not be accrued from recharging reclaimed water. The law has been changed so that
reclaimed water credits can now be accrued with no expiration date.

Three technologies are used to recharge recycled water: vadose zone wells, recharge basins, and
ASR wells. Vadose zone wells are inexpensive but prone to clogging and once clogged, are
usually no longer useful. Recharge basins are usually effective at recharging to the aquifer unless
clay layers inhibit recharge rates. Recharge basins can be part of a park or other amenity that
increases the attractiveness of a community. Recharge basins need maintenance to keep
recharge rates at an acceptable level by periodic drying and discing. ASR wells have the highest
up-front costs and may require a higher quality of water, but when managed effectively, have
the potential to provide the highest sustainable recharge rates.
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One of the disadvantages of IPR is that the recycled water is treated to a near potable standard
only to be recharged and mixed with groundwater that may contain arsenic, nitrate, TDS, and
other pollutants with concentrations above the maximum contaminant level (MCL) for drinking
water. This highly treated recycled water therefore is degraded by the native groundwater and
must be treated again when it is recovered for potable use. An advantage of IPR over direct reuse
is that with IPR the aquifer is used as the reservoir and the conduit for the reclaimed water,
eliminating the need for costly distribution system infrastructure throughout the service area.
Reclaimed water recovery can occur at the point of use through a well, and the recovered water
can be treated if necessary for its intended use.

By contrast, recycled water that receives additional treatment for DPR is then delivered directly
into the potable distribution system. This potable water supply does not need a separate well
network and groundwater treatment facilities to achieve full utilization of the recycled water.

Direct Potable Reuse

The technology to treat wastewater to potable water standards is well established, and
prohibitions against DPR have recently been removed in Arizona by Arizona Department of
Environmental Quality (ADEQ). The Maricopa County Environmental Services Department
(MCESD), which has primacy for Buckeye has not yet removed the prohibition. A city can
demonstrate compliance with drinking water quality requirements and obtain a permit to
implement DPR. Depending on the water use patterns in a community, DPR can provide

20 - 30% of a city's potable water supply. DPR is cost competitive with groundwater treatment
methods that include ion exchange and RO. The economic viability of DPR is heavily influenced
by TDS levels where brine generated from the RO process needs to be managed with brine
reduction technologies and/or evaporation ponds. Using DPR avoids the need to recharge water
to the aquifer where it can degrade with other groundwater constituents. DPR can also be used
at locations where productive aquifers do not exist or are not amenable to storage and recovery.

In the event that a failure occurs in the potable water treatment process, provisions should be
made for the recycled water to be delivered for non-potable use or to recharge basins or a wash
where the water can be recharged or delivered to a natural watercourse. If Buckeye is not quite
philosophically ready to plan for or implement DPR, it may be prudent to develop recharge
projects that can accommodate a variety of renewable supplies so that if DPR is a future
possibility, the purpose of the recharge facility can evolve over time. Initially, a recharge facility
intended to convert reclaimed water into a potable supply through IPR can become a recharge
facility for surface water supplies and receiving off-spec water from a DPR project. In this way,
precious resources can be put to full use and long term benefits from infrastructure investments
are realized.

The City of Buckeye should strengthen existing policies so that the City retains control of
reclaimed water supplies not already committed, and then uses reclaimed water for direct reuse,
IPR, or DPR in a way that provides the highest and best use for the City.

2.3.2 Harquahala Groundwater

Arizona water law allows groundwater stored in the Harquahala groundwater basin west of
Buckeye to be recovered and delivered to water users in the Phoenix AMA through the CAP
canal. Vidler Water Co. has about 250,000 acre-feet and Water Asset Management LLC has
sufficient reserves to supply in excess of 82,000 AFY on an ongoing basis. Legislation was
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introduced in the 2019 legislative session to increase the allowable pumping depth, which may
provide additional water supplies. The legislation did not pass. The total cost to deliver water is
similar between the two entities depending on the terms of the water purchase, the
infrastructure needed to recover water and deliver it to Buckeye, and the arrangements that are
made to operate and maintain the water delivery infrastructure. It may be possible to deliver
water directly into the canal without treatment if the water quality requirements of the CAP are
met. In Buckeye this water could be delivered to a recharge facility initially, and later to a surface
water treatment plant. To obtain this water, the City would need to negotiate an agreement
with one or both companies that own the water and also negotiate a wheeling agreement with
the CAP.

Alternatively, Buckeye could construct a pipeline from the Harquahala groundwater basin to
deliver the water to the City. This water would most likely need some level of groundwater
treatment for arsenic and/or nitrates. The cost of delivering water via the pipeline would be
slightly less than the cost of delivering water via the CAP canal.

Although more expensive than current water supplies, water from the Harquahala basin would
be a viable long term supply that could help Buckeye continue to grow. The Harquahala
groundwater could be purchased by developers and delivered to the City for a water supply.

2.3.3 Buckeye Waterlogged Area

The Buckeye waterlogged area that includes land areas south of the BWCDD canal has a high
water table that can limit the ability to farm land in the BWCDD service area. The City currently
pays to pump 30,000 AFY from the ground and is discharged to the Arlington Canal which in turn
discharges to the Gila River. Water pumped from the waterlogged area does not incur a
groundwater replenishment obligation until 2024. ADWR is currently undertaking a groundwater
modeling study ending in 2019 to determine if the groundwater replenishment exemption
should be extended. Currently there is not a clear definition of how much groundwater exists,
and there is no determination of the water table level above which there is excess water. Clarity
on these definitions would help Buckeye to plan the best way to use this water supply. This
groundwater has high TDS levels so RO treatment is required to make this water potable. RO
treatment creates a brine stream that is expensive to treat. Research to reduce the cost of brine
management is ongoing and may someday make the cost of treating brackish groundwater
more attractive. One potential option for brine management is to discharge the brine in the
96-inch pipeline that goes to the Palo Verde Nuclear Plant for use in the cooling towers. Then the
City would pay to have the nuclear power plant treat the water before it is used for cooling
water. The Plant already has brine ponds that are used for brine management. Therefore,
Buckeye would not have to give up lands for brine ponds but may have to pay to increase the
brine pond capacity at the nuclear plant.

Although not economically viable today, the brackish groundwater is an important long term
water supply for Buckeye. Buckeye should lay the groundwork for using this water supply by
forming a partnership with APS, which owns the power plant, and by advocating for an
extension to the Buckeye Waterlogged Area exemptions.
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2.3.4 CAP NIA Water

Buckeye has applied for NIA water and has been recommended by ADWR to receive 2,786 AFY.
Although this water has a lower priority and the volume may be temporarily reduced by a
shortage on the Colorado River, Buckeye should continue to pursue this water supply because
the cost of this water is less than the cost of other future water supplies. This water could be
delivered via the CAP canal and recharged in Buckeye or wheeled to the North Airport Road
water treatment facility.

2.3.5 Surface Water Supplies

Buckeye may be able to negotiate a lease or purchase surface water supplies that could be
wheeled to Buckeye through the RID Canal or the Buckeye Canal. The Salt River Project (SRP)
and CAP water systems have connections to the RID canal through which water could be
wheeled to Buckeye. The RID and SRP are currently in litigation regarding the RID canal and its
water supplies so no action can be taken on use of the RID canal to wheel water supplies at this
time. However, once this litigation has been settled, Buckeye should determine if it is possible to
enter into water wheeling arrangements that could provide additional water supplies for the
City. Wheeling water through the RID canal could be a great opportunity for Buckeye because
any water supply obtained on the Colorado River, CAP water system, Harquahala, or SRP
system, including water supplies obtained through exchanges including LTSC's could be wheeled
through the CAP, SRP, and RID canals to Central Buckeye. The City would need to pay wheeling
charges but most likely would not need to construct infrastructure except for a canal diversion
and treatment facility along the RID canal that would connect to the Buckeye water distribution
system.

2.3.6 Indian Leases

Although the vast majority of the water that Native Americans have to lease has already been
leased to cities, The Tohono O'odham Nation or other tribes may have water that could be
leased. The Colorado River Indian Tribes (CRIT) have recently begun the process to try and have
the Federal law changed so that they can lease water supplies to Arizona Communities. The City
should regularly monitor water supplies that could become available and seek to obtain this
water through the developments that want to build in Buckeye.

2.3.7 Untreated Water for Irrigation

The BWCDD and the RID can deliver water to developed lands that still have irrigation
grandfathered rights (IGR). Both canal systems have minimum water delivery requirements, so
irrigation water deliveries would need to be at least as great as these minimums. Both irrigation
districts also have wells that could be used for water deliveries instead of the canals. The City is
also re-drilling some of its potable wells. If these wells have TDS levels that are too high, the
wells could be re-purposed for landscape irrigation. There is no need to treat high TDS water
using RO treatment processes just to use this water for outdoor landscaping. These non-potable
water supplies can be used to offset potable water supplies, thereby reducing the amount of
groundwater pumping and CAGRD replenishment costs.

In addition to wells, the City may be able to re-purpose the Valencia storage tank, pump station,
and piping to deliver non-potable water for irrigation purposes.
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The following steps would need to be taken to use this water:

e One or more developments would need to organize a private Irrigation Delivery District
(IDD) and establish an agreement with the BWCDD or RID to take canal water. The
Norte Vista development in Buckeye has an IDD.

e The private irrigation district would need to pay for and construct a water delivery
system from either a well or canal lateral to deliver water to each homeowner.

e The private irrigation district would order water, arrange irrigation turns, and collect fees
to cover the cost of the irrigation water and maintenance on the irrigation
infrastructure.

The City would not be responsible for the costs of the private irrigation districts, nor would the
City be responsible for managing the districts. The City would encourage these private irrigation
districts to form through ordinances and policies. The benefit to the City of having these private
irrigation districts is that the City would not have to pay for the well and treatment capacity to
treat groundwater to a potable standard only to have this water used for landscape irrigation. As
potable water costs increase in the future due to higher CAGRD replenishment rates and
brackish groundwater treatment, the private irrigation districts may become a more attractive
option for water customers that live within the BWCDD or RID service area.

The City should put the policies in place to expand the use of untreated surface water for
landscape irrigation in Central Buckeye.

2.3.8 Water Conservation

Water conservation does not provide a new water supply, but is a key water management
strategy because it maximizes the number of people who benefit from a fixed supply in support
of quality of life goals. With limited or expensive water supplies, the easiest and least costly way
to achieve water conservation is to build it into the design of new subdivisions and homes. Codes
and ordinances that address indoor and outdoor water use can be used to effectively integrate
water conservation into the built environment, without relying on consumer ethic or behavior for
the desired outcome. This can be done at the building, subdivision, and city block scales, and
provides systematic conservation of a limited supply of water.

Aggressive conservation is proposed as a way to provide water resources for essential needs of
the community with the realization that water resources in Arizona are likely to become scarcer
and more expensive. Currently the City's water use is close to 136 gallons per capita per day
(gpcd) which includes parks, common areas, commercial, and industrial water users. The term
"aggressive conservation" in this context is defined to mean achieving a low water use as low as
80 gpcd for residential water demands. For a two person household this equates to

4,800 gallons/month. One way to achieve this level of conservation would be to work towards a
goal of small incremental reductions in water use of about 1 percent per year. To a large extent,
this reduction in per capita water use citywide would be achieved by higher efficiencies in new
developments with lower water use landscaping.

This document provides guidance for water conservation best practices and policy development.
However, Buckeye should establish water conservation practices that would be suitable for
promotion in Buckeye going forward, which includes compliance with ADWR municipal
conservation program requirements.
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In many Arizona communities, the estimated outdoor water use is estimated to be about
seventy percent of the total water demand. Therefore, the greatest opportunity for reducing
water consumption is by curtailing outdoor water use. Costs to achieve water conservation are
lowest when conservation measures are implemented as the development is constructed, as
compared with retrofits implemented after the development is in place. For this reason, the City
should put in place landscaping standards for individual lots as well as common areas before new
development is platted, regardless of what water source is used to meet demands.

Table 2.2 lists the major recommendations and associated strategies the City should consider
affecting aggressive conservation. As the table illustrates, the greatest reduction in water use
will come from:

e Landscaping standards that reduce turf irrigation.
e State of the artirrigation technology, and
e Aneducated public that understands how to minimize water use.

Table 2.2 Water Conservation Measures

Recommendation ‘ Specific Strategies

e Prepare residential standards that limit the use of turf or other high
water demand vegetation.

e Prepare standards for common areas and schools that reduce turf and
outdoor water use, also consider artificial turf.

e Prohibit turf and other high water demand vegetation on slopes
(grade) of greater than 1:5 (rise:run), including on golf courses .

e Require the use of smart irrigation controllers.

e Incorporate low impact design principles and green infrastructure to
passively capture rainwater for landscape usage for homes, medians,
and streetscapes.

e Prohibit private swimming pools on lots smaller than 6,000 square

feet, and promote community swimming pools in subdivisions were

60% or more of the lots are smaller than 5,000 square feet.

Prohibit salt water pools, and require that all pool backwashing be

plumbed to the sanitary sewer.

e Implement a tree plan to mitigate the heat island effect.

e Limit turf areas in common areas, rights of way, community parks,
municipal parks, and non-residential lots to only those areas where a
particular use requires the use of turf, such as for sports fields and dog
runs/parks. Require native desert or desert adapted trees that only
need to be watered during dry periods in the summer.

e Remove Class A+ reclaimed water from the list of exempted water
sources in the City Code of Ordinances, Section 17-5-1.

e Encourage deficit irrigation of turf areas during higher temperature
lower use months, in favor of sufficient irrigation during lower
temperature higher use months.

Recommendation #1:
Enhance Landscape
Design Standards

e Implement a tiered rate structure that discourages high water use or
establishes a particular volume of water use per month based upon lot
and residential area (square footage).

Consider dual metering and appropriate billing rates to monitor and
manage outdoor water use separately, particularly for customers that
are not classified as single family residential.

Recommendation #2:
Water Conservation
Rate Structure
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Table2.2  Water Conservation Measures (continued)

Recommendation Specific Strategies

e In communications to the public, decouple the notion of saving
money from conserving water. The City needs to collect sufficient
revenue to operate the water system for the desired level of service.
This may require charging the same amount of money for less water,
but with the same level of high quality service.

e Establish and maintain a xeriscape demonstration garden at an
existing public facility.

e Provide irrigation system installation, maintenance, and repair
workshops.

Recommendation #3:
Community Education/

Awareness e Provide xeriscape workshops.

e Provide information on water bills regarding comparative water use
with neighbors and other customers with similar lot/home sizes, as
well as from previous years for the same month.

e Provide free water audits.

e Require annual water audits for the top water consumers in each
customer class.

Recommendation #4: e Establish a rebate program to replace turfed areas with City approved
Landscape Incentives and verified xeriscape or artificial turf.
e Encourage the use of re-circulating pumps and tankless water heaters
in residences to reduce the water lost while waiting for the water to
Recommendation #5: heat up.
Enhance Indoor e Considerimplementing a non-potable water ordinance that requires
Plumbing Standards the use of non-potable water supplies for demands that do not
require drinking water quality in all buildings over a particular area
(square footage).
Recommendation #6: e Establish metrics and require each economic development
Water for Economic opportunity to be evaluated for the estimated tax revenue received
Development and number of jobs created relative to the amount of water required.
Recommendation #7: e Conduct an extensive non-revenue water study and take action on
Supply Side recommended improvements.
Management e Install and make use of leak detection and monitoring equipment for

early identification of leaks or anomalous water use in key areas of
the City's distribution system

The City should implement an aggressive water conservation program, particularly for future
developments.

2.4 Regional Infrastructure

In the context of this discussion, regional infrastructure refers to infrastructure constructed to
serve an area with multiple developments. Development infrastructure refers to infrastructure
that is constructed to serve only one development.

Most of Buckeye's current infrastructure is development infrastructure, and is sized to serve
multiple phases of only one development. Because this infrastructure is designed with only one
development in mind, it has limitations in providing the flexibility needed to use water supplies
that potentially could be available to Buckeye. Furthermore, the cost of acquiring additional
water supplies usually cannot be borne by only one development. To have infrastructure that can
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effectively deploy centralized, renewable water supplies, the City should plan larger, regional
infrastructure when development pressures demonstrate the need for the infrastructure.
Developers then pay for their portion instead of separately constructing smaller facilities. These
centralized facilities are needed to provide surface water, reclaimed water, and brackish
groundwater supplies. The following are examples of infrastructure that are not likely to ever be
constructed by an individual development, but that provide significant renewable water supply
benefits:

1. Avrecharge facility located along the CAP canal and the Festival Ranch development that
would be large enough to store reclaimed water from the development, water from the
CAGRD to replenish water pumped in Buckeye, and water supplies that are purchased
and delivered via the CAP canal to the recharge facility. There used to be a recharge
facility located in the Hassayampa River bed that was last owned by Hassayampa
Ventures LLC. Hassayampa Ventures was terminated as an entity and is no longer
listed with the Arizona Corporation Commission. Therefore, ADWR terminated the
water storage permit for this facility. While in operation, high nitrates were measured in
four of the monitoring wells in the facility. Nitrate levels remained above the MCL in
three of the monitoring wells. These nitrate issues may need to be addressed if a portion
of the land is re-permitted as a recharge facility. A recharge facility with access to the
CAP canal has strategic significance and is expected to be worth the effort to permit a
facility somewhere near the CAP canal and Festival Ranch.

2. Asurface water treatment plant located along the CAP canal that treats and delivers
water supplies purchased elsewhere and wheeled to Buckeye via the CAP canal.

3. Abrackish groundwater treatment facility with the capacity to treat
10,000 — 30,000 AFY of groundwater that is delivered to Buckeye customers.

The City will need to work closely with multiple developers that would benefit from each
infrastructure project to obtain the required funding and reduce the risk that the City may make
an infrastructure investment that is not paid back by a developer. Developers may prefer to pay
into a City infrastructure project than have to design and construct water or reclaimed water
infrastructure.

The City should plan and construct regional infrastructure that enables the City to use a more
sustainable water supply.

2.5 Community Facilities Districts

Community Facilities Districts may be one way to help pay for infrastructure and water resources
costs that are required for new developments. The legal framework for CFDs is defined in

ARS 701-725. There is a precedent for using a CFD to fund water resources. The CAGRD is
essentially a CFD that pays for groundwater replenishment. The following section explains how a
CFD works, the advantages, and disadvantages.

Arizona state law permits land owners to form an assessment district, commonly referred to as a
County Improvement District (CID) or Community Facility Districts (CFD), to fund infrastructure
improvements including water and wastewater service. The procedure to establish an
assessment district is governed by Arizona Statutes and requires a petition from majority

(51 percent) property owners. Once approved, a board of directors controls the issuance of
bonds with the vote of members of the district. Districts have a board of directors that may
include two members of the City Council, ex officio, and two developer-designated members
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that are ultimately appointed by City Council. Currently, several counties in Arizona also use
special assessment districts for revenue.

The District's improvements are financed through the issuance of improvement bonds as
directed by each city's CFD Policy. Once the improvements are complete, an assessment or tax is
placed on the properties within the CFD and will remain until the bonds have been repaid. Some
CFDs require ongoing payment for continuous services, such as sewer service. Financing by this
method involves initiating assessment proceedings with a notice to the property owners within

the district. Property owners are given the opportunity to protest and object through hearings.

As trustee for improvement districts, the City would be responsible for collecting the
assessments levied against the owners of property within the improvement districts and for
disbursing these amounts to retire the bonds issued to finance the improvements. However,
issued debt is not the responsibility of the City within which the district is situated. The bonds are
secured by a lien on the property and improvements of all parcels within each district. In the
event of default by the property owner, the City may enforce auction sale to satisfy the debt

service requirements of the improvement bonds.

Table 2.3 is a summary of relevant legal, operational, and financial characteristics of CFDs that
may serve as an advantage or disadvantage to the City.

Table 2.3
CFD Advantages for the City

CFD transactions are included in City's financial
statements, but the City has no liability for the
debt.

Summary of CFD Advantages and Disadvantages for the City

CFD Disadvantages for the City

Area with the CFD could develop a reputation
of high taxes/assessments which could
discourage home or commercial buyers from
purchasing property, slowing growth.

City's bond capacity is preserved since the
financial burden is on property owners.

Poor public perception that a CFD is ultimately
shifting the ability to tax residents to
developers (unelected officials).

Benefits neighboring communities because
infrastructure is enhanced and built earlier in the
development process; facilitates concurrency of
regional planning.

A CFD could complicate future County
property tax/bond election based on public
perception.

A portion of the rate creates a funding
mechanism to operate and maintain public
facilities.

Multiple CFDs add significantly to
municipality's administrative workload due to
budget, record, and additional meeting
requirements.

More rapid development by creating a reliable
form of financing construction projects before
they are built, speedier residential growth could
lead to quicker commercial growth.

A failed CFD could have potential implications
on a City's future borrowing capacity, and there
is a risk of defending litigation in the event of a
default.

The CAGRD membership mentioned in Section 3.2.1 is an example of an assessment or tax
district. All CAGRD costs are paid by its members through a combination of annual
replenishment taxes/assessments and up-front fees. The replenishment assessment is collected
by the county assessor on behalf of each tax parcel according to the number of acre-feet of
groundwater delivered to that parcel that is above any groundwater replenishment that takes
place. In accordance with statutes, an adopted schedule defines the CAGRD rates for each year.
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The rates are designed to cover costs associated with CAGRD's replenishment activities which
include the capital costs of constructing recharge facilities, water acquisition and use costs,
operation and maintenance costs, replenishment reserve costs and administrative costs.

The City should encourage developers to use CFDs as a mechanism to pay for surface water
supplies that would be required for future developments.

2.6 Adequate Water Supply Designation for South Buckeye

The ADWR Assured and Adequate Water supply programs were created to manage aquifers with
limited groundwater supplies in Arizona. Both the Assured and Adequate Water Supply
programs evaluate the availability of a 100-year water supply considering current and committed
demand, as well as growth projections.

The 1980 Groundwater Management Act (GMA) defines AMAs and specifies requirements for
water providers within these AMAs. However, south Buckeye lies outside of the Phoenix AMA.
Therefore it is governed by the Designation of Adequate Water Supply (AdWS) Program, which
is administered by the ADWR.

The AdWS program ensures that the water adequacy or inadequacy is disclosed in the public
report provided to potential first purchasers and that any water supply limitations are described
in the advertising material. However, in a mandatory adequacy jurisdiction, adequacy of water
supplies must be demonstrated prior to plat approval and issuance of a public report.

Mandatory adequacy jurisdictions are the cities, towns or counties outside of AMAs, which have
passed measures that require a 100-year water adequacy determination from ADWR prior to
completing the final plat approval process. The City of Buckeye is not located within a
mandatory adequacy jurisdiction county and has not adopted its own mandatory adequacy
jurisdiction ordinance. Therefore, adequacy determination is not required prior to recording a
plat and initiating lot sales. Developers may apply to the ADWR for an adequate water adequacy
determination, prior to initiating the final plat approval process with the county and filing for a
public report with the Arizona Department of Real Estate.

However, the AdWS designation signifies that the City has demonstrated physical supply
availability for 100 years and it provides long-term assurance to investors, businesses, and
homebuyers that water supplies will last into the future. Although not required, the City may
choose to obtain an AdWS to provide assurance that water supplies in the area are sustainable.
Some proposed developments in Southern Buckeye have not been able to demonstrate
groundwater physical availability under the footprint of the proposed development. If the City
obtains an AdWS, then it could transport water from other areas in Southern Buckeye to the
development. The City could also require reclaimed water recharge or DPR to reduce the impact
on the aquifer.

Water supplies in southern Buckeye may come from groundwater in the area. With its location
near the Gila River, groundwater levels are expected to be shallow and brackish. In areas away
from the Gila River, groundwater levels are expected to be deep, high in TDS, and contain
fluoride.
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The following five criteria in Table 2.4 must be demonstrated to obtain an AdWS determination.
Table 2.4  Criteria to Obtain a Designation of Adequate Water Supply (AdWS)

Criteria ‘ Description

Sources of water have specific requirements for
demonstration of physical availability. A list of
those specific requirements can be found in the
Arizona Administrative Code (A.A.C.) R12-15-716.

Water providers or developers must demonstrate

that the water supply is uninterruptible for the
Continuous Water Availability 100-year period, or that sufficient backup supplies

exist for any anticipated shortages.

(see A.A.C. R12-15-717)

An applicant must demonstrate legal rights to all
Legal Water Availability water supplies included in the application. (see
A.A.C. R12-15-718)

Proposed sources of water must satisfy existing
state water quality standards and any other
quality standards applicable to the proposed use
after treatment. (see A.A.C. R12-15-719)

Physical Water Availability

Water Quality

Water providers or developers must demonstrate
financial capability to construct the water delivery
system and any storage or treatment facilities.
Financial capability for developers is typically
considered through the local government's
subdivision review process. A demonstration is
also required that adequate delivery, storage and
treatment works will be available to the applicant
or the applicant's customers for 100 years

(see A.A.C. R12-15-729).

Financial Capability

Note:
(1) Arizona Administrative Code Title 12, Chapter 15

Before development in southern Buckeye becomes attractive, the City should obtain a
designation of adequate water supply to demonstrate water supply stewardship and to make the
area more attractive to developers.

ey
< carclin FINAL | APRIL 21,2020 | 2-19



CITY OF BUCKEYE | BUCKEYE WATER RESOURCES MASTER PLAN

2.7 Recommendations

The cost for the City to obtain a DAWS at this time is very high, and requires surface water
supplies and infrastructure to be in place to use surface and reclaimed water supplies. Therefore,
pursuing a DAWS as the next step for the City is not recommended at this time. However, there
are a number of important steps the City can take to improve its water supply portfolio and
water delivery infrastructure to continue serving the City's water customers. These
improvements also position the City to obtain a DAWS at some future time if the City chose to
do so. The City should focus on these three priorities to improve its position as a water service
provider:

e Putthe policies in place that enable the City to take steps towards, bringing surface
water supplies into the City, and maximizing the benefit of reclaimed water, and
minimizing water use.

e Develop agreements and partnerships with entities outside of the City that can assist
the City in developing a sustainable water future.

e Construct the infrastructure that enables the City to fully utilize its reclaimed water

resources, and infrastructure that enables the City to begin using surface water supplies.

Buckeye has historically been a pro-growth community that relies upon developers to enroll in
the CAGRD. Developers have also been responsible to construct the infrastructure needed to
provide water and wastewater services to their developments. The recommendations in this
study retain the expectation that developments provide their water supplies and infrastructure
but do so in a different way. Recommended changes to current practices are that the water
supplies for new developments need to also include surface water, and developers will pay into
regional water infrastructure facilities that are more able to use surface water and reclaimed
water supplies.

Recommendations in each section below are listed in priority order. Near term
recommendations may be implemented in the next ten years, and long term recommendations
may be implemented beyond ten years. Long term recommendations provide a perspective on
the types of infrastructure that the City and developers should prepare to construct to achieve
long term water supply sustainability. Figure 2.1 presents a map of Buckeye with the location of
recommended infrastructure.
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Near Term Water Policy Recommendations

1.

8.

Require developers to bring a physical water supply to the City for the development
instead of relying only on the CAGRD for groundwater replenishment. The City's policy
may allow a percentage of a development's replenishment water supply to come from
the CAGRD.

Require developers to contribute to master planned, City water, wastewater, and
reclaimed water infrastructure instead of constructing development specific
infrastructure wherever possible.

Promote the use of CFDs as a means of paying for water resources and possibly water
related infrastructure. This funding mechanism may help developments to buy into City
planned and designed infrastructure.

Implement a water conservation policy that includes a high level of water conservation.
This policy should restrict the amount of turf that can be grown, particularly on lands
that are not served by the RID and BWCDD canals and do not have IGRs.

Restrict reclaimed water use to provide a direct benefit to the City's water supply
portfolio by using the reclaimed water only for aquifer recharge, DPR, or to offset a
potable water demand such as an industrial demand. Consider prohibiting new uses of
reclaimed water for turf irrigation other than for schools, parks, or cemeteries.
Strongly encourage or require new developments in the RID and BWCDD canal service
area with IGRs to set up IDDs to take water from District canals or wells for outside
landscaping irrigation. To do this, developments will need to take the minimum
irrigation water turn required by the canal company.

Encourage developments that are CAWS certificate holders to purchase groundwater
extinguishment credits that can be purchased through 2024 and then use these credits
to reduce CAGRD costs. These extinguishment credits could be used to add to the
groundwater allowance, but the groundwater allowance would not transfer from a
CAWS to a DAWS.

Obtain a Designation of Adequate Water Supply for the South Buckeye area.

Near Term Third Party Partnership Recommendations

1.

Make agreements with the entities that sell Harquahala and Butler Valley water supplies
to purchase groundwater in volumes that are economically viable for the water
providers, then sell the water allocations to developments within the City at volumes
that match the developer's requirements. The developers then pay the City back for the
water purchase.

Establish an agreement with the Central Arizona Project to wheel water from the
Harquahala and Butler Valleys to Buckeye.

As reclaimed water supplies in Central Buckeye increase, revise the agreement with the
Roosevelt Irrigation District to discharge additional reclaimed water flows into the RID
canal, and upgrade the infrastructure needed to send more reclaimed water to the RID
canal.

Establish an agreement with the CAGRD to replenish excess pumped groundwater in a
new recharge facility near the CAP canal and the Festival Ranch development.
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Near Term Reclaimed Water Infrastructure Recommendations

1. Increase the capacity of the reclaimed water pump station and add a twenty-inch
pipeline conveyance infrastructure from the Central WWTP to deliver all reclaimed
water not otherwise constructively used into the RID canal to obtain recharge credits.

2. Construct a new recharge facility near the CAP canal and the Festival Ranch
development to recharge reclaimed water from Festival Ranch, CAP water for recharge
and recovery, and CAGRD groundwater replenishment water.

Near Term Water Supply Infrastructure Recommendations

1. Construct Well 13 and any associated pipelines to serve the Old Town Buckeye service
area in addition to Wells 12 and 14. Type 1 and 2 groundwater rights owned by the City
provide the legal right to pump this water.

Long Term Third Party Partnership Recommendations

1. Establish an agreement with the Maricopa Water District to wheel surface water
supplies from the CAP canal down to the central portion of Buckeye for potable water
supplies and or for recharge and recovery.

2. Negotiate an agreement with Arizona Public Service Company to wheel brine from RO
water treatment facilities in Buckeye to the Arizona Nuclear Power Plant for use in
cooling towers, and then discharge in evaporation ponds.

Long Term Reclaimed Water Infrastructure Recommendations

1. Iflongterm reclaimed water supplies in Central Buckeye exceed what can be recharged
into the RID canal, then the next recharge location would be the Tartesso recharge
facility, up to the permitted capacity of 20,163 AFY. Reclaimed water in central Buckeye
could be wheeled through the RID canal and then pumped up to the recharge facility.

Long Term Water Supply Infrastructure Recommendations

1. Construct a surface water treatment plant along the CAP canal near Festival Ranch to
serve developments in northern Buckeye once water volumes wheeled through the CAP
canal are great enough to justify a surface water treatment plant. (Package treatment
plants are appropriate for flows in the 2 to 8 mgd range, and a conventional water
treatment plant is appropriate for flows in excess of 8 mgd.)

2. Construct a pipeline from the Beardsley canal to take surface water supplies wheeled
through the CAP canal to Central Buckeye to a new recharge facility that for aquifer
storage.

3. Construct a surface water treatment plant at the end of the pipeline from the Beardsley
canal to serve developments in central Buckeye once water volumes wheeled through
the CAP canal are great enough to justify a surface water treatment plant. (Package
treatment plants are appropriate for flows in the 2 to 8 mgd range, and a conventional
water treatment facility would be appropriate for flows in excess of 8 mgd.

4. Construct one or more brackish groundwater desalination plants to treat water in the
Buckeye waterlogged area for use in Central Buckeye. Discharge the brine into the
96-inch pipeline to the Palo Verde nuclear power plant. The City would have to
contribute to the cost of water treatment and to increase the brine pond storage
capacity. A brackish groundwater desalination plant should not be constructed until
such a facility becomes economically viable. Research into brine management is
ongoing and may someday decrease the cost of brackish groundwater desalination.
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Chapter 3
RECLAIMED WATER AND BRACKISH

GROUNDWATER TREATMENT FROM THE
BUCKEYE WATERLOGGED AREA

3.1 Introduction

The purpose of this chapter is to explore in greater detail the use of reclaimed water and brackish
groundwater in the City's water resource portfolio, and to identify the infrastructure that would
be required. These two water resources are available within the City's service area and do not
need to be acquired. However, new infrastructure and permits are required to utilize these water
resources.

3.1.1 Reclaimed Water

Reclaimed water is reliable, locally owned and controlled, drought-proof and provides a legal and
physical renewable supply that can be pledged to a DAWS or a CAWS. Under either legal
framework, reclaimed water can be recharged to help maintain aquifer levels used to reduce
CAGRD replenishment fees, delivered directly to irrigation customers, or provided advanced
treatment for potable use. Reclaimed water from the Festival Ranch Water Reclamation Plant
(WRP) is currently used to irrigate the golf course for the Sun City Festival development.
Reclaimed water from the Tartesso Water Reclamation Facility (WRF) has been used exclusively
for recharge since the plant became operational in 2007. The Tartesso WRF has two recharge
basins and reclaimed water has been recharged for the creation of LTSCs. Reclaimed water from
the Sundance WRF is used for irrigating a golf course, which has the first right of refusal of the
reclaimed water source. Since 2017, excess reclaimed water from the Sundance WRF has been
sent to the RID Groundwater Savings Facility (GSF) to obtain LTSCs. The Central WWTP
reclaimed water is used at a nearby park, for construction water, three schools and a fire
department training facility. Any remaining water is pumped to the RID Canal to obtain LTSCs.
In the future, reclaimed water may be used for an expansion of Sundance Park.

In Arizona, and particularly in AMAs, reclaimed water is the most reliable, renewable, and
flexible supply available. Although there are many ways reclaimed water can meet demands,
future uses of reclaimed water should be for the highest and best use within the City, which
means that all reclaimed water should be viewed as an important and valuable part of the City's
water resource portfolio. The use of reclaimed water has evolved over the past three decades.
Reclaimed water was once considered to have a low value so uses of reclaimed water were
created as disposal mechanisms. With this mindset, reclaimed water was used for enhanced
landscaping, ponds, and water features. Water supply limitations have increasingly changed the
perspective on reclaimed water so that now reclaimed water is viewed as a valuable water
resource. Aquifer storage and recovery, direct potable reuse, and industrial applications should
become the primary uses of reclaimed water going forward. Reclaimed water should not be used
to increase total outdoor water use because it may be available.
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3.1.2 Brackish Groundwater

Approximately two-thirds of the Buckeye Waterlogged Area (BWLA) is located in Buckeye
between the BWCDD Canal and the Gila River. The waterlogged area also includes portions of
Phoenix, Avondale, and Goodyear. This land area has a high water table that needs to be
managed to avoid damage to agriculture and infrastructure. The City is in a partnership with the
BWCDD to use BWCDD wells to pump 30,000 AFY of groundwater from the BWLA to the
Arlington Canal, where it flows to the Gila River. The City is entitled to use a significant portion of
this pumped water subject to main and sub-agreements, but does not currently treat this water
for any use. The BWCDD wells are mainly open boreholes and were not installed with screens or
filter packs. To recover the BWLA water for a potable supply, the City would need to drill new
wells or utilize other existing wells owned by the City. Water pumped from the waterlogged area
does not currently have a replenishment obligation. However this exemption will expire at the
end of 2024. The ADWR is beginning a groundwater modeling study to determine the extent to
which the groundwater replenishment obligation may be extended. A determination of the next
step is expected by December 2019. If the City decides to make use of the pumped water and the
exemption of groundwater replenishment obligation ends, customers would be expected to pay
for groundwater replenishment in addition to the cost of treating brackish groundwater and
disposing of the brine from the reverse osmosis treatment. The City should continue to pursue
an extension of the replenishment exemption even if for only a portion of the brackish
groundwater that is available.

Brackish groundwater is currently expensive to treat relative to other water sources because of
the cost to treat and dispose of the brine from the RO treatment process. The use of brackish
groundwater as a water supply is expected to increase in the future when the cost of treating
brackish groundwater is more favorable in comparison with other water supplies.

3.1.3 Chapter Outline

This chapter presents more information about reclaimed water and brackish groundwater
sources, including potential infrastructure and costs so the City can evaluate these two water
sources in more detail. The flow rate available from each of these water sources depends on a
variety of factors that cannot be fully quantified at this time, so the costs are based on a water
supply of 10,000 AFY for perspective. Cost estimates can be scaled when needed for a different,
more defined annual flow, although infrastructure costs are not completely linear with changes
in flow.
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3.2 Reclaimed Water
3.2.1 Existing Water Reclamation Facilities
The City's four WRFs are:

e Festival Ranch WRF: The Festival Ranch WRF is located within the Festival Ranch
community, part of the larger Festival Ranch master-planned community in the
northern part of the Buckeye planning area. Reclaimed water is used to irrigate golf
courses and other landscaping. A recharge facility with 1.4 acres of spreading basins is
currently proposed for the Festival Ranch WRF area, although a larger recharge facility is
being recommended.

e Tartesso WRF: Tartesso West WRF produces Class A+ reclaimed water at a facility near
McDowell Road north of Interstate 10 and the Hassayampa River. Reclaimed water is
currently recharged in basins to accumulate LTSCs in the Tartesso Underground Storage
Facility (USF).

e Central WWTP: Buckeye's Central WWTP is located within the BWLA, on 7th Street,
south of Beloat Road. This plant produces Class A+ reclaimed water and supplies on-site
process water as well as a fire suppression training facility and a nearby park. The
reclaimed water can also be used for street sweeping and dust control for construction.
The City also conveys reclaimed water from the Central WWTP to the RID Canal forin
lieu recharge to obtain LTSCs.

e Sundance WRF: Sundance WRF produces Class A+ reclaimed water at a facility north of
the RID Canal and east of Dean Road. Reclaimed water is currently used for irrigation of
the Sundance Golf Course. In the near future it will be combined with the Central WWTP
flows and serve Sundance Park as well as three schools in the Buckeye Unified School
District. Between Sundance WRF and Central WWTP, a total of 1.44 mgd (1,000 gpm) of
reclaimed water can be sent to the RID Canal for recharge to obtain in lieu long term
storage credits.

These facilities are shown on Figure 3.1, along with the collection basin that is served by each
facility.

3.2.2 Aquifer Recharge Technologies

Reclaimed water is often recharged into aquifers to accumulate groundwater credits that are
used as part of an assured water supply designation. Four aquifer recharge technologies were
evaluated for use in the Buckeye area: spreading basins, ASR wells, vadose zone wells, and
infiltration trenches. These alternatives are described in the following sections and summarized
in Table 3.1. PFOS and PFOA are typically present in reclaimed water in concentrations that may
be above the health advisory level for drinking water. While there is not currently an MCL for
PFOS and PFOA nor is there an aquifer protection permit limit, Buckeye should consider that
future recovery and use of the stored reclaimed water for potable use may require treatment for
these compounds.
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3.2.2.1 Spreading Basins

Spreading basins facilitate the infiltration of water from the surface, rotating water delivery to
basins to allow basins time to dry between flooding cycles. They have the lowest estimated
capital cost per acre-foot of water recharged and have a medium level of required maintenance.
Spreading basins recharge water into the upper alluvial unit of aquifers, and this recharged water
may not reach middle or lower alluvial units where water is more commonly withdrawn for
potable use.

Spreading basins are the recommended technology to use in Buckeye because they are more
reliable and less expensive than ASR wells, and land in Buckeye is plentiful.

3.2.2.2 ASR Wells

ASR wells have the advantage of being able to use the same wells for injection of reclaimed
water into the aquifer and for recovery of that water for later use. The capital cost for ASR wells
can be an order of magnitude higher than spreading basins. At 1,100 AFY of capacity for a single
well, the active footprint of these facilities is relatively small. Wells are spaced according to the
aquifer's ability to receive injected water, possibly necessitating land acquisition in multiple
locations.

Modeling the impact of ASR wells on the existing groundwater hydraulics, other wells, and water
quality may be required by regulatory agencies prior to design and installation of ASR wells.

3.2.2.3 Vadose Zone Wells

Vadose zone wells are shallow wells where water infiltrates into the unsaturated zone above the
water table. This recharge method can potentially take advantage of soil aquifer treatment in
the vadose zone. Vadose zone wells are susceptible to clogging. To recharge effectively in
vadose zone wells, the water being recharged must have low solids and nutrient contents.
Vadose zone wells are fairly cost effective when operating smoothly, but due to the high risk of
clogging are not being recommended for Buckeye.

3.2.2.4 Trenches

Trenches are a good way to recharge water produced over a diffuse area. Infiltration trenches
frequently consist of horizontal underground perforated piping surrounded by a gravel pack. For
example, a 5-foot wide trench would be excavated to a depth of 15 feet. Then a 12-inch diameter
perforated pipe (slotted) would be installed at a depth of 5 feet, with 10 feet of gravel beneath
the perforated pipe. Filter fabric would be installed on the bottom and sides of the excavation,
before installing the gravel. Trenches can support attractive landscaping installations. In general,
their costs per acre foot recharged are higher than spreading basins but lower than vadose zone
wells. The recharge area for trenches is higher than for vadose zone wells, so the recharge
volume would be higher than for vadose zone wells as long as the trench doesn't clog. Trenches
may also be useful in combination with recharge basins where upper layers of soil are prone to
clogging or salt binding.
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Table3.1  Recharge Options

Feasible Quantity
to Recharge

Maintenance

Practicality Effort

Technology Description ‘ Examples

Capital Cost® ‘

Granite Reef

Spreading Basins Surface basins are filled with

e e e e e Widely |mplement§q with a Undergrou!’ld
range of water qualities. Not Storage Project
gradually percolates through the ractical if rectrichone axict $100 - $350 (GRUSP)
soil and mixes with native P per ac-ft of capacity Medium 100-365 AFY/ac !
. on open water areas. Some Sweetwater
groundwater. Basins are rotated . . . ($63,000/ac) .
treatment is achieved in the Recharge Project,
through wet/dry cycles to
AR vadose zone. Hassayampa
maintain infiltration rates. .
Recharge Facility
s The same wells can be used Cave Creek
_ Water to be recharged is injected >1,100 AFY/well  Recharge Project,
m—— . ; . .. forrecharge and recovery. $1,000-$4,000 L
= directly into the aquifer, where it . . Low space at least Fountain Hills
. . . No benefit of vadose zone  per ac-ft of capacity : . L
mixes with native groundwater. 1/4 mile apart Sanitary District
treatment.
ASR
Water to be recharged is put into
wells that inject water below the . .
Prone to clogging—requires ~$1,300 ~300-650 AFY/well Scottsdale Water
ground surface but above the . . . . .
water with low solidsand ~ per ac-ft of capacity Medium space at least Campus, City of
water table. Water then nutrient content ($650,000/well) 14mileapart  Surprise SPA-1
percolates the rest of the way to ! P P
mix with native groundwater
Water infiltrates into the Atrench could be installed
surrounding soil from trenches  under a parking lot or near $1,000-%$2,500
with a gravel pack and a linear, the perimeter of a per ac-ft of capacity Low 160 AFY/100 ft.

perforated pipe up to 15 feet
. deep. Water percolates down to
aquifer.

$6,000 - $17,500/
100 ft of trench/ditch

property—need good
pretreatment and no fine
(clay/silt) soils

(1) Costs of spreading basins and vadose zone wells are from Central Buckeye Integrated Water Master Plan (Carollo, 2017) and do not include the cost of land at approximately $25,000 per acre.
Cost of ASR wells is based on Technical Note 15-04 from the Texas Water Development Board (2015). Cost of ditches and trenches is based on costs reported in Infiltration Trench Fact Sheet

from US Environmental Protection Agency (1999), with costs
Abbreviations:

ac-ft = acre-foot; ac = acre; AFY/ac = acre-feet per year per acre; ft = feet
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3.2.3 Recommended Strategies for each WRF

The following sections outline a reclaimed water strategy for each of the City's water
reclamation facilities.

3.2.3.1 Festival Ranch WRF

There are no existing recharge facilities in the Festival Ranch development. One way to do
implement recharge is to deliver reclaimed water to Wagner Wash. Recent changes to the law
associated with the recently passed Drought Contingency Plan now give the same number of
recharge credits to managed recharge facilities as constructed recharge facilities. The golf
course currently takes all the reclaimed water produced, with additional water required from
other water sources. An additional nine-hole golf course has recently been constructed in the
Festival Ranch area, and when available, reclaimed water will be used for this golf course. In the
future, reclaimed water flows will exceed irrigation demands, at least during the winter months,
and a recharge facility would be useful for receiving and storing reclaimed water. Festival Ranch
has filed an application for a recharge facility that is currently on hold until the groundwater
model is updated. Another location has also been considered but has met with resistance due to
proximity to high voltage power lines.

A recharge facility near the Festival Ranch development and the CAP Canal could be a strategic
part of Buckeye's water supply infrastructure, and could receive and recharge water from the
following sources:

e Reclaimed water from the Festival Ranch WRP.

e Water delivered from the Harquahala groundwater basin and wheeled through the
CAP Canal.

e Waterresources secured by CAGRD to meet replenishment obligations in the City of
Buckeye.

e The City's Non-Indian Agriculture water delivered through the CAP canal.

e Available and otherwise unused water delivered through the CAP canal.

Water tables in the Festival Ranch area have been gradually declining and will likely decline
further as increased development occurs. A recharge facility would help to make the aquifer in
this area more sustainable. Figure 3.2 presents the general area where a recharge facility might
be constructed. The recharge facility would start out small, and the number of recharge basins
would be expanded as needed to recharge the water to be stored in this facility. The size of a
recharge facility would be determined after the City obtains water supplies so that a recharge
volume can be estimated. For cost estimating purposes, a recharge rate of 10 mgd was assumed.

3.2.3.2 Tartesso WRF
The Tartesso USF, is permitted for 20,163 AFY, and current recharge is about 241 AFY with flows
increasing as additional homes are being constructed in the area. The effective infiltration rate

has been tested to be as high as 3.5 feet per day (ft/day), which is a relatively high recharge rate
in the west Salt River basin area.
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3-8 | APRIL 21, 2020 | FINAL C CAFrTTTN



BUCKEYE WATER RESOURCES MASTER PLAN | CITY OF BUCKEYE

BRI sty o oo ST Wi el e

Legend
h Festival Ranch WRF

= = Proposed CAP Diversion and Pipeline
Festival Ranch WRF Service Area

- Potential Recharge Area

== Major Road

A

0 015 0.3
(carolla Figure 3.2 Proposed Recharge Facility for CAP Water
and Festival Ranch Reclaimed Water

Last Revised: June 24, 2019 M:\Client\Buckeye\10203B00\GIS\mxd\Deliverables\Draft Report\Figure 3.2.mxd




CITY OF BUCKEYE | BUCKEYE WATER RESOURCES MASTER PLAN

Buildout wastewater and reclaimed water flows from the proposed collection basin shown on
Figure 3.1 are approximately 4,000 AFY, so this facility has the permitted capacity to recharge
additional water supplies of up to 16,163 AFY from other parts of central Buckeye. The Tartesso
USF has the potential to serve as a regional recharge facility. Because reclaimed water cannot be
recharged south of the RID Canal due to the high water table, one place to recharge reclaimed
water for land areas south of the RID Canal is the Tartesso recharge facility. The Tartesso USF
may also help to maintain groundwater levels in the western part of central Buckeye.

The Tartesso recharge facility is located near the five-mile radius of the Buckeye municipal
airport, so new recharge basins should be located to the north of the existing facility to avoid a
conflict with the airport. The concern with the airport proximity is that open water attracts birds
and could lead to bird strikes with airplanes.

The Tartesso WRF, existing and planned recharge basins are shown on Figure 3.3. These
proposed basins were located to obtain the underground storage facility permit.

3.2.3.3 Central WWTP and Sundance WRF

Excess reclaimed water from the Central WWTP is conveyed to the Sundance WRF via a pipeline
between the two plants (Figure 3.4). The pipeline and pump station that conveys reclaimed
water from the Central WWTP to Sundance is sized only for current flows and should be
expanded in the future.

Recharge near the Sundance WRF is challenging for the following reasons:

e Reclaimed water cannot be recharged south of the RID Canal because of the high water
table. For this same reason, recharge north of the RID Canal may be difficult to permit
other than for relatively small recharge flows.

e Central Buckeye, particularly near Interstate 10, is a growing area and therefore basin
recharge facilities may not be the best use of land from an economic development
perspective.

Current flow from the Central WWTP is about 1.2 mgd. Reclaimed water is conveyed from the
plant through a twelve-inch pipeline to the BWCDD Canal, where it connects to a 20-inch
emergency pipeline from the Sundance WRP. Once flow from the Central WWTP exceeds

1.5 mgd (1,680 AFY), additional capacity to deliver reclaimed water to a recharge facility will be
needed. This can be accomplished by constructing a twenty-inch water main from the Central
WWTP to the Buckeye Canal, and then on up to the RID Canal. This would provide sufficient
capacity up to the permitted capacity of the Central WWTP of 6 mgd. The City will need
additional recharge capacity as the Sundance and Central plant flows increase. One way to add
recharge capacity would be to construct a recharge trench along the north of the canal as shown
in Figure 3.5.
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One way to increase recharge capacity is to modify the contract with the RID to deliver
additional water into the RID Canal and take advantage of the fact that the RID Canal systemis
already permitted as a GSF. Then construct a parallel pipe from the Central WWTP to the 20-inch
pipe between the Sundance WRF and the BWCDD Canal. The current agreements that Buckeye
has in place provide the capability to recharge up to 5,000 AFY. The 5,000 AFY capacity was
determined by the City of Phoenix and Liberty Water (mainly the City of Phoenix), because they
have prior agreements with RID and ADWR Water Storage Permits. Buckeye pays $22.45/ac-ft
plus $2,613.06 per month to deliver the reclaimed water to the canal. In exchange, Buckeye
accrues LTSCs for recharging reclaimed water using the canal. This practice is called "in-lieu"
recharge. The cost of using the RID Canal is less than the cost of constructing an additional
recharge facility and pumping reclaimed water to the recharge facility. Buckeye should continue
to deliver reclaimed water to the canal until the full permitted capacity is reached. Delivering
reclaimed water to the canal postpones the time when the City would be required to construct
infrastructure recharge facility in Central Buckeye. Therefore, the City may want to modify the
agreement with the RID to increase the amount of reclaimed water delivered into the canal.
However, at some future time, Buckeye may want to recharge the effluent directly instead of
delivering it to the RID GSF because RID's recovery wells are not located in Buckeye.

An alternative to recharging reclaimed water from the Central WWTP and Sundance WRF into
the RID Canal would be to send reclaimed water from both plants to the Tartesso USF. However
the cost of this pump station and pipeline facility would be much more expensive than
recharging to the RID Canal and therefore would be implemented only as a last resort

Reclaimed water would be sent from the Central WWTP to Sundance WRF, as described above.
From there, the reclaimed flow would be conveyed via the RID Canal to a location approximately
5.4 miles south and east of the Tartesso WRF. A new pipeline and pump station would be
constructed between the RID Canal and Tartesso recharge facility. Other wastewater treatment
facilities as described in the 2017 Integrated Water Master Plan could also deliver reclaimed
water to the RID Canal and then to the Tartesso WRF through this pump station and pipeline.
This pipeline could be initially sized to deliver 10 mgd, and an additional pipeline could be added
in the future if reclaimed water flows increase sufficiently to require additional capacity. A
wheeling agreement would need to be executed with the RID to wheel the reclaimed water. In
the event that an agreement with the RID could not be negotiated, the City would need to
construct pipelines all the way from the WRFs to the Tartesso USF.

A third option for recharging water at Sundance would be to construct a recharge trench on land
near the Sundance WRF where a vadose zone easement already exists.

3.2.4 Other Locations for Aquifer Storage and Recovery

Numerous future developments are planned within the City's municipal planning area. Some of
these developments will have their own WRFs and will therefore be producing reclaimed water
at additional locations. Hydrogeological investigations to identify locations with good recharge
rates are recommended for all new recharge facilities to select a location that has a good
infiltration rate. Ideally a new recharge facility will also be located where it helps to maintain
aquifer levels. Wells for potable water near recharge facilities should also be explored in the
event that groundwater under the influence of a recharge basin produces higher quality
groundwater than the native groundwater and reduces the cost of wellhead treatment.

| / .
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A recharge facility near the southern end of the Beardsley Canal was considered as part of this
study. Reclaimed water from the Sundance WRF could be recharged at such a facility, as well as
CAP water from the Beardsley Canal. This recharge facility would need to be comprised of
advanced treatment and ASR or injection wells because of the close proximity to the airport. It
may be more economical for future WRFs on the eastern side of Buckeye to have a recharge
facility closer than the Tartesso USF. The City may want to identify and reserve land for a future
ASR recharge facility in east -central Buckeye north of the RID Canal. However, this recharge
facility idea is not being carried forward to become a recommendation because recharge
facilities on the west side of the White Tank Mountains will be closer to planned future
population centers.

In general, recharge facilities can be located as long as the following locations are avoided:

e Notinthe waterlogged area

e Not near groundwater contamination

e Not near a gravel pit

e Not near shallow bedrock

e Not near an existing large recharge facility
e Not near fine grained deposits

Appendix D contains a map by Brown and Caldwell from a previous master plan study that shows
likely locations for recharge facilities.

3.2.5 Reclaimed Water for Irrigation

Reclaimed water is currently used in Buckeye for two golf courses and reclaimed water use is
planned at the Lyle Anderson Festival Ranch development. In addition, reclaimed water is used
for three schools and two parks. Reclaimed water for irrigation may be the best option under the
following circumstances:

e Theirrigation takes place near the WRF that produces the reclaimed water so that
reclaimed water infrastructure is minimized.

e The presence and use of reclaimed water does not increase the amount of irrigation that
takes place, but reduces potable water demand.

e The cost of producing and delivering reclaimed water is significantly less than the cost of
producing potable water that requires wellhead treatment for arsenic, nitrates, or TDS.

Use of reclaimed water for ponds, fountains, and lush landscaping has fallen out of favor as
water supplies become increasingly limited and the reclaimed water is more valuable as a
potable water supply for human needs.

Other than reclaimed water from the Central WWTP, the City should not expand reclaimed
water use for irrigation, but use the reclaimed water for aquifer storage and recovery or direct
potable reuse. In this way, stored water can be used for any potential future use, rather than
being dedicated up front for meeting less critical demands. Reclaimed water from the Central
WWTP is produced where it is not possible to recharge, and the cost of producing potable water
from brackish groundwater in the area is high, so the best way to use reclaimed water from the
Central WWTP may be to find a large irrigation user or an industrial water user that can use the
water. Another option would be to treat the reclaimed water to potable standards.
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3.2.6 Reclaimed Water Flow Assumptions

Table 3.2 presents estimates of current reclaimed water flows. The Central and Sundance flows
are shown together in the table because the Central WWTP and Sundance reclaimed water flows
are comingled. The reclaimed water flows available to the City will increase significantly as the
City grows and maintains control of the reclaimed water for the City's water resource portfolio.

Table 3.2 Current (2015 - 2017) Reclaimed Water Flows

Sun City Central WWTP and

Parameter Festival WRF LI Sundance WRF

(AFY) (iR (AFY)
Reclaimed Water Produced (AFY) 310 180 3,100

Reclaimed Water Committed for
Irrigation and a Training 900 0 548
Facility (AFY)

3.2.7 Recharge Basin Sizing Criteria

The concepts for recharge facilities for the four WRFs are discussed in subsequent sections. Land
requirements for recharge basins were estimated based on the following assumptions:

e 1.2 ft/day infiltration rate
e Thetotal land required is 10 percent more than the recharge area

3.2.8 Reclaimed Water Costs

Planning-level capital and operations and maintenance (O&M) costs have been developed for
each alternative discussed herein. This cost estimate was prepared in accordance with the
guidelines of the Association for the AACE International for a Class 4 estimate. The expected
accuracy for a Class 4 estimate is -30 percent to + 50 percent. Table 3.3 summarizes the planning-
level cost estimates for recharge and recovery of reclaimed water from the Central WWTP and
Sundance WRF. Costs for transmission include an expanded pump station and a parallel
transmission main north of the RID Canal. Table 3.3 presents the cost of reclaimed water
infrastructure to accomplish the following purposes:

1. Construct a recharge facility near the CAP Canal and Sun City Festival to recharge
reclaimed water and the City's CAP allocation of 3,051 AFY (2.7 mgd) from the CAP
Canal. Additional water supplies that may be purchased or lease in the future may also
need to be recharged before use.

2. Expand the reclaimed water system to handle flows up to the current permit of the
Sundance WRF (3.5 mgd) and the Central WWTP (6 mgd).
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3-16 | APRIL 21, 2020 | FINAL C CAFrTTTN



BUCKEYE WATER RESOURCES MASTER PLAN | CITY OF BUCKEYE

Table 3.3 Reclaimed Water Infrastructure Costs

Length Consli:L:Ztion Construction Project Annual O&M
Description Infrastructure Required (ftor Cost Cost Cost
Cost
number) ($) (%) ($)
€))
Diversion structure from canal 10 mgd $1,000,000 $1,000,000  $1,400,000 $28,000
Construct a diversion Flpe e G Cla”a' to Jhinches 8,500 $266 $2,261,000 $3,165,000  $63,000
from the CAP Canal and UAEI IS PETIS
deliver CAP water as Recharge ponds 200 acres 1 $54,000 $10,800,000 $15,120,000 $302,000
well as reclaimed water Pipe from Festival Ranch WRF :
el to recharge facility 12 inches 1,000 $154 $154,000 $216,000 $4,000
water reclamation .
facility. Booster pump station at 3mgd 1 $2,012,000  $2,012,000 $2,817,000  $56,000

Festival Ranch WRF

Subtotal  $16,227,000 $22,718,000  $453,000

Pipeline from the Central

| WWTP to the Buckeye Canal 16 inches 24,000 $179 $4,305,000  $6,027,000  $121,000
Reclaimed water N I
infrastructure coststo  Expand the Central WWTP 7 mgd 1 $2,559,000  $2,559,000  $3,583,000  $72,000
serve the current pump station
permitted capacity of Expand Sundance WRF 2 mgd 1 $1,711,000  $1,711,000  $2,395,000  $48,000
the Central and reclaimed water pump station
Sundance WRFs Recharge facility 30 acres 1 $54,000 $1,620,000  $2,268,000 $45,000

Subtotal  $10,195,000 $14,263,000 $286,000

Pipeline from the Central

| S . 16 24,000 $179 $4,305,000  $6,027,000  $121,000
Reclaimed water . I
infrastructure to serve  Expand the Centra WWdTP 7 1 $2,559,000  $2,559,000  $3,583,000  $72,000
the current capacity of pump station to 7 mg

h I E WRF
the Central and xpand Sundance WRF 2 1 $1,711,000  $1,711,000  $2,395,000  $48,000
Sundance WRFs reclaimed water pump station
throughrechargeinthe  Neaw agreement with the As nedotiated
RID Canal RID Canal g

Subtotal  $8,575,000 $12,005,000  $241,000
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3.2.9 Reclaimed Water System Recommendations

1.

Spreading basins are the preferred technology for recharging reclaimed water in
Buckeye, unless recharge needs to occur within five miles of an airport.
A recharge facility is recommended near the Sun City Festival development and the CAP
Canal to recharge water delivered to Buckeye through that Canal that Buckeye may
purchase in the future, and also to recharge reclaimed water from the Sun City Festival
development that is not required by the golf course.
Reclaimed water from the Central WWTP and the Sundance WRF that is not committed
to irrigation that displaces potable water demand should be discharged into the RID
Canal to obtain recharge credits, up to the current permit limits of the treatment plants.
As reclaimed water flows increase, the following infrastructure may be needed to deliver
reclaimed water flows to the RID Canal:

a. Sixteen-inch pipeline from the Central WWTP to connect to the twenty-inch

pipeline near the Buckeye Canal.

b. Expand the Central WWTP reclaimed water pump station to 7 mgd.

c. Expand the Sundance WRF reclaimed water pump station to 2 mgd.
Reclaimed water from future water reclamation facilities that is not used for irrigation
that displaces potable demand should be delivered to the RID Canal for recharge credits,
up to the limit that can be negotiated with the RID Canal Company.
The Tartesso USF should be expanded as needed to store additional reclaimed water
flows, up to the permit limit of the recharge facility.
Consistent with earlier water resource studies completed for the City, reclaimed water
from future developments should be recharged locally or used to offset potable water
demands.

3.3 Treating Brackish Groundwater from the Buckeye Waterlogged Area for
Potable Use

The BWLA is an area of brackish groundwater that extends approximately 35 miles along the Gila
River from the confluence of the Salt River to the Gillespie Dam (Figure 3.6). Treatment of
brackish groundwater is more expensive than other water supply sources because of the cost to
dispose of the brine, so brackish groundwater desalination may be best as a water resource that
is developed in the future when the market value of water is higher, and/or when technology
improves so that the cost of managing brine is lower. Treatment of water from the BWLA for use
as a potable water source is discussed in the following sections.
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3.3.1 Water Resources in Waterlogged Area

The BWLA was established in statute in 1988 (A.R.S. 45-411.01), which includes the following
provisions until December 31, 2024:

1. BWLA lands are exempt from irrigation duties;

2. BWLA lands are exempt from conservation requirements for the distribution of
groundwater; and

3. Exemptions are granted for groundwater replenishment obligations from within the
BWLA.

ADWR recently recommended that these provisions remain in place until 2034, pending approval
from the Arizona legislature. Buckeye's service area right enables the City to pump, treat, and
deliver this water to its customers without a replenishment requirement (i.e., CAGRD). Recently,
ADWR met with the City and other parties interested in the future of the BWLA. ADWR is
undertaking a groundwater modeling study to be completed at the end of year 2019 that may
influence the extent to which the groundwater exemption is extended.

The BWLA water has high salinity, requiring reverse osmosis treatment and brine disposal. The
groundwater quality for the BWLA is summarized in Table 3.4. The data presented were
developed based upon historical groundwater quality readings in the Buckeye alluvial area and
primarily focuses on wells that are developed in the upper alluvial unit (UAU) that are
approximately 100 to 300 feet deep and able to produce 1,500 to 2,500 gpm.
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Table3.4  Groundwater Quality: Buckeye Waterlogged Area

Parameter Units Value®
Temperature °C 26
pH - 7.5
Alkalinity mg/L as CaCO3 297
Total Hardness mg/L as CaCO3 805
Calcium Hardness mg/L as CaCO3 470
Total Dissolved Solids (TDS) mgj/L 3,500
Turbidity mg/L N/A®
Silt Density Index mgj/L N/A®
Total Organic Carbon mg/L N/A®
Iron mgj/L N/A®
Manganese mg/L N/A®
Aluminum mgj/L N/A®
Calcium mg/L 188
Magnesium mg/L 77
Sodium mg/L 606
Potassium mg/L 6
Barium mg/L 0.09
Strontium mg/L N/AB)
Carbon Dioxide mg/L 15.8
Carbonate mg/L 0.5
Bicarbonate mg/L 362
Sulfate mg/L 436
Chloride mg/L 914
Arsenic pg/L 724
Fluoride mg/L 11
Nitrate mg/L 18
Silica mg/L as SiO» 27
Boron mg/L 3

Notes:

(1) Datafurnished by CAWCD (EMA Report - August 11, 2008). Data corrected to include only well samples taken after 1990
so that changes in groundwater quality could be normalized to the current conditions.

(2) Data furnished by City of Buckeye (August 2018).

(3) Values assumed based on Goodyear Bullard Water Campus RO Plant for this study.

(4) Datashown is based City of Buckeye wells with available water quality, July 2016 and is assumed to be representative of
the BWLA area wells.

Abbreviations:

TDS = total dissolved solids; mg/L = milligrams per liter; CaCOs = calcium carbonate; SiO2 = microcrystalline silicon dioxide
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3.3.2 Water Treatment Options

An evaluation of the feasibility of treating the BWLA groundwater to potable quality was
completed in the Central Arizona Project Brackish Groundwater Treatment and Brine Disposal
Feasibility Study (Carollo Engineers, Inc., December 2009).

The treated water quality goals from the Central Arizona Project Brackish Groundwater Treatment
and Brine Disposal Feasibility Study, updated with input from the City of Buckeye, are shown in
Table 3.5.

Table3.5  Treated Water Quality Goals

Parameter Units Value
TDS mg/L 1,000
Arsenic pg/L 7
Nitrate mg/L 7
Fluoride mg/L 2
pH 7-8.5
Calcium Carbonate Precipitation Potential (CCPP) mg/L as CaCO3 4-10
Primary Maximum Contaminant Levels (MCLs) Not exceeded

Abbreviations:
pg/L = micrograms per liter; CCPP = calcium carbonate precipitation potential; MCL = maximum contaminant level

The high TDS of the BWLA groundwater requires membrane desalination (i.e., reverse osmosis
[RO]) to meet the treated water quality goal. A well-established technology, RO greatly reduces
the concentration of TDS and of individual constituents.

Based on the limited available data for arsenic in City of Buckeye wells (Table 3.4), arsenic
concentrations in the BWLA wells likely exceed the treated water quality goal shown in Table 3.5,
so it is assumed that arsenic and nitrate treatment is also required. An RO treatment process will
also remove these two constituents. The effectiveness of the partial-stream RO treatment
process in meeting the arsenic treated water goal should be further evaluated during conceptual
design.

3.3.3 Waterlogged Area Treatment Facility Concept with Brine Management Options

A design concept for a treatment facility to treat brackish groundwater from the BWLA was
developed and is discussed in the following sections. The treatment facility would be sized to
treat 10,000 AFY (feed flow). A treatment capacity of 10,000 AFY is somewhat arbitrary, but can
be a convenient size to scale up or down as needed. 10,000 AFY is only 1/3 of the volume of
water that is pumped from the ground each year to maintain groundwater levels from becoming
too high. The proposed collection pipeline and treatment facility location are shown on

Figure 3.7. Note that the treatment facility should be located outside of the 100-year floodplain.
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3.3.3.1 Well Requirements

Approximately 3 to 10 wells in the BWLA will be required to supply groundwater to the

10,000 AFY treatment facility depending on the well capacity. These wells will likely be piped
directly to the treatment plant (i.e., no reservoir) and some (or all) wells may be equipped with
variable speed drives to control the well field hydraulics to the treatment plant. The wells will be
100 to 300 feet deep. These wells are expected to produce water with TDS levels near

3,500 mg/L from the BWLA.

For the conceptual plan, 6 new wells with a capacity of 1,500 gpm each are assumed to be
needed in approximately the same locations as the existing wells. The existing wells are shallow
boreholes, so the City would prefer to construct wells that are more suitable for potable water
use.

Conceptual design criteria for the wells are provided in Table 3.6.

Table3.6  BWLA Treatment Facility Supply Wells Conceptual Design Criteria

Parameter Units Value
Quantity - 6 (5 duty + 1 standby)
Total Capacity AFY 10,000
gpm 6,200
Capacity per Well gpm 1,500 -3,000
Total Dynamic Head ft 300
Horsepower (hp), each Well® hp 400

Notes:
(1) Assumes pump and motor efficiencies of 80 percent and 90 percent, respectively

3.3.3.2 Brine Management Options

Reverse osmosis treatment generates a high-concentration brine stream that must be treated
and/or safely disposed. Brine management options influence the treatment methods for
groundwater so the brine management methods are addressed below prior to the discussion on
treatment methods. The brine management and disposal options considered here include:

e Option 1 Cooling water supply

e Option 2 Chemical precipitation with secondary RO, thermal brine concentrator, and
evaporation ponds

e Option 3 Evaporation ponds

e Option 4 Vacuum membrane distillation

The technologies used in these four options are described below and summarized in Table 3.7
(page 3-31).

Option 1 Cooling Water Supply

When blended with a lower salinity reclaimed water supply, brine may be used as a cooling water
supply in heat exchange systems or power plants. For a groundwater desalination plant located
in the Buckeye area, mixing brine with effluent from the City of Phoenix 91st Avenue WWTP is
likely feasible, without significantly impacting the use of this water as cooling water at the
Arizona Public Service (APS) Palo Verde Nuclear Power Plant (PVNPP). The PVNPP softens the
reclaimed water received from the 91st Avenue WWTP, uses it for cooling and subsequently
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discharges the spent cooling water into evaporation ponds. APS is willing to participate as a
good neighbor to Buckeye and other west Valley communities, but would like to see certainty in
the groundwater replenishment exemption that is sufficient to recover the cost of the
infrastructure investment needed to construct a desalination facility, and the costs need to be
economically viable

Capital costs for such a disposal option can be kept low because the brine only needs to be
injected into a 96-inch pipeline that runs from the 91st Avenue WWTP through the cities of
Avondale, Goodyear and the City of Buckeye to the PVNPP. The feasibility of connecting a brine
pipeline from a future groundwater desalination plant in Buckeye to the reclaimed water pipeline
going to the PVNPP is a part of ongoing discussions. The strength of the RO brine has raised
concerns about the cost of treating this water.

Option 2 Chemical Precipitation with Secondary RO, Thermal Brine Concentrator, and Evaporation
Ponds

Conventional Solids Contact Clarifier

e Uses lime softening to remove calcium
carbonate, silica, and barium carbonate.

e Helps to maximize the downstream
"secondary" RO recovery by removing
recovery-limiting salts.

e Requires post-softening filters.

e Requires sludge drying ponds or
mechanical dewatering.

e Challenging process control.

Fluidized Bed Reactor

e Uses lime softening to remove calcium
carbonate, silica and barium carbonate.

e Helps to maximize the downstream
"secondary" RO recovery to achieve
94 percent + overall recovery.

e High rate upflow fluidized bed reactor
using sand pellets.

e Small footprint and less chemicals
compared to conventional lime
softening.

e Less residuals, much easier to handle
compared to conventional lime
softening.

Chemical precipitation offers a way to reduce the prevalence of sparingly soluble salts that limit
the further recovery of brine from a desalination process. Softening with lime or caustic soda is
typically used for precipitating salts, as calcium carbonate, barium carbonate and silica, from
mineral rich desalination brine solutions. Once softened, further product water recovery (as high
as 94 percent overall) can be achieved through conventional desalination processes, like reverse
osmosis. However, pretreatment must occur to filter solids that may carry over from the
softening process.
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Chemical precipitation using a softening process has been investigated, including a pilot scale
investigation by the City of Phoenix. Several projects have been pilot tested in California, and
one full-scale system is in operation in Chino, California. The softening process used varies from
conventional solids contact clarifiers to a fluidized bed, pellet softening process

(i.e., Crystalactor®). In all cases, the chemistry of recovery limiting salt removal (including silica
removal) has been successfully demonstrated. Furthermore, energy use from a chemical
precipitation process is much less than that required by a thermal brine concentrator. Energy
required for minimizing brine and recovering additional product water from a typical
groundwater desalination plant can range from 10 to 15 kilowatt-hour (kWh)/1,000 gallons
(3,259 to 4,888 kWh/ac-ft).

Brine volume minimization using a chemical precipitation process, such as softening followed by
reverse osmosis, is a technically feasible option when used in concert with other brine
disposal/management techniques.

e Proven technology

e Uses avapor compressor, a slurry
recirculation pump, and heat transfer
tubes to condense a brine/salt slurry.

e Low emissions.

e May require calcium sulfate seeds and
natural gas during start-up.

e Produces 20 percent salt slurry, which
can be solidified using crystallizers, or
handled in a small evaporation pond.

Thermal brine concentrators reduce brine volume by evaporating water from the brine solution.
The conventional technology is referred to as a vapor compression brine concentrator. These
devices are proven technology used at over 150 installations in the United States, including a
potable water reverse osmosis plant in California. Typical recovery rates range from 94 percent
to 97 percent and result in a brine/salt slurry solution (paint thickness) with a TDS of
approximately 250,000 mg/L, depending upon the water quality.

Vapor compression brine concentrators function by compressing steam (evaporated brine),
which raises both the pressure and temperature of the steam, and returning the compressed
steam to the brine concentrator evaporator vessel inside of tubes. Brine solution is sprayed onto
these tubes containing the very hot compressed steam, forming more steam. Condensed,
distilled water is collected, the remaining steam is again compressed, and the remaining brine is
re-circulated and mixed with fresh RO brine within the evaporator vessel while a constant
volume of concentrated brine is wasted from the process. Scaling on the evaporator heat
exchange tubes is prevented by having a slurry of gypsum crystals in the concentrated brine
solution that is recycled and wasted from the process.

Thermal brine concentrators are typically 85- to 95-foot tall towers made of expensive stainless
steel and titanium alloys and are limited to flows of 250 gpm or less. Therefore, they are
expensive to build and also expensive to operate. The construction cost for a 250-gpm brine
concentrator was $8 million (2008 dollars). Operation costs are driven primarily by energy costs.
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A typical vapor compression brine concentrator requires approximately 60 to
100 kWh/1,000 gallons (19,551 to 32,585 kWh/ac-ft) of water treated.

Brine concentrators are a technically feasible brine volume minimizing technology that may be
used in concert with other brine disposal/management techniques when treating brackish
groundwater.

Option 3 Evaporation Ponds

e Optimal depth between 1 to 40 inches.

e Require impervious liners to prevent
saline water from filtering into the
groundwater.

e Rely on weather and evaporation rate.

e Easy to construct, low maintenance, no
mechanical equipment.

e Atend of pond life, pond may be capped
off (like a landfill) or salt must be
removed and disposed at approved
disposal site.

e Requires alot of land (~2.5 gpm/acre).

e Infeasible due to high cost without other
concentrate volume reduction steps.

Evaporation ponds are ponds used to receive desalination brine where all the liquid is
evaporated, leaving behind accumulated salts. Evaporation ponds are engineered systems that
require the following types of equipment:

e Liner - to prevent contamination of native groundwater resources. Typical liners are
made of high density polyethylene (HDPE) and vary in thickness from 40 to 80 mils.

e Leak detection/monitoring - consisting of a liner monitoring system and groundwater
monitoring wells.

e Berms - to protect against flooding and overflow.

e Bird netting - to prevent water fowl from being exposed to toxic minerals that may
remain in the brine solution.

Evaporation ponds are well suited to the arid climate of Arizona, where there is an annual deficit
between the annual precipitation and the annual pan evapotranspiration rate. This deficit is
approximately 85 to 95 inches in the Phoenix metropolitan area. The City of Chandler, Town of
Gila Bend, and the Lewis prison all use evaporation ponds to dispose of desalination brines.
Permitting these ponds requires an Aquifer Protection Permit (APP) issued by the Arizona
Department of Environmental Quality (AZDEQ). Ponds may be built such that they can be
capped off at the end of their life (typically 50 years), like a landfill, or be rehabilitated and
restored to operation. Undesirable odors from evaporation ponds are common, so the
evaporation ponds should be located away from residential areas.

Evaporation ponds in the Phoenix metropolitan area are typically sized to receive 2.5 gpm of
brine per acre of pond area. This figure includes a 20 percent storage contingency, 75 percent
brine evaporation efficiency (brine does not evaporate as fast as water) and an 85-inch per year
water deficit.
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Option 4 Vacuum Membrane Distillation
e Emerging technology

e Uses membranes under vacuum to
remove water from a brine/salt slurry.

e Low emissions.

e Existing installations are small
(25,000 gallons per day [gpd]
maximum) and focused on industrial
and oil and gas applications (no
municipal installations)

e No process chemicals required.

Vacuum membrane distillation (VMD) is a thermal process using vacuum to induce a phase
change from water to vapor to achieve a distilled water permeate and a very highly concentrated
brine slurry. The feed water can be as high as 200,000 mg/L TDS, and the concentrated brine/salt
slurry solution can have a TDS of up to 300,000 mg/L, depending upon the water quality. The
permeate is of distilled water quality.

The VMD system does not require any process chemicals other than those needed for clean-in-
place processes every couple of weeks.

A summary of the advantages and disadvantages and planning level costs per ac-ft are provided
in Table 3.7.
Table3.7  Brine Management Option Evaluation

Cost

Technology
Maturity

Brine Management
Option

Advantages Disadvantages ($/ac-ft of Primary
Process Flow Treated)

Depends upon
1. Cooling water Low infrastructure agreement with

: e $700 Mature
supply requirements participating
entities
2. Chemical
precipitation Additional
secondary RO High overall treatment system
(w] ry ) 'gh ov nt sy $2,101 Mature
thermal brine recovery to build and
concentrator, and operate
evaporation ponds
Easy to construct,
. E i I i Requi lot of
3. Evaporation ow malntenz?mce, equires a lot o $3,310 Mature
ponds no mechanical land
equipment
. Limited full-scal
Simpler than other ”f”'ted vi-scale
! i installations;
4. Vacuum brine reduction .
. current full-scale Emerging
membrane technologies, ) ) $1,088
o installations are technology
distillation lower

designed for up to

maintenance 100-300 gpm

Abbreviation:
$/ac-ft = dollars per acre-foot
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3.3.3.3 Treatment Facility

A hypothetical BWLA treatment plant would treat 10,000 AFY (feed flow), sending a portion of
the flow through RO and blending with the remainder to achieve the target concentration of
1,000 mg/L TDS. Some of the technologies discussed under Brine Management would recover
additional volume of water from the brine stream.

The recommended treatment train includes RO and is shown on Figure 3.8. The treatment train
also includes:

Strainers and filters: RO is a membrane process that is designed to remove dissolved
salts from water. While RO membranes are capable of removing particulate and
biological matter, these materials foul RO membranes, and pretreatment is typically
employed to address these concerns. Biological activity is not anticipated on this project
due to the fact that groundwater is the source. However, particles are likely an issue as
sand or silt may be produced by the groundwater wells during their initial operation after
having been off-line for minutes, hours, or days. Therefore, pretreatment filters (i.e.,
strainers and cartridge filters) have been included in the primary treatment concept.
Chemical Pretreatment: The RO process requires chemical pretreatment, which
includes acid and scale inhibitor. These chemicals are used to help prevent the
precipitation of sparingly soluble salts as they become more concentrated in the brine
stream during the desalination process.

Corrosion Control consists of the following elements:

— Decarbonators: RO membranes remove dissolved salts from water, but gases are not
removed. Carbon dioxide gas present in the raw water passes through to the
permeate water. Because the desalinated permeate water is not well buffered, the
dissolved carbon dioxide (carbonic acid) depresses the permeate water pH and makes
the desalinated water more corrosive. A packed tower aeration process is used to
decarbonate (remove carbonic acid from) the RO permeate water. This is a cost
effective means to reduce the amount of post treatment chemicals (caustic soda)
required to adjust pH (to prevent corrosion) before distributing the treated water.

- Groundwater Bypass: Due to the fact that RO is extremely efficient at removing
dissolved salts from water to meet the design finished water TDS goals presented in
Table 3.5, a portion of the raw water is bypassed around the RO trains and blended
with the desalinated water. The flow of the bypass water is controlled to produce a
blended water with the desired TDS. This helps to reduce the corrosion potential of
the product water.

- Caustic Soda: Is used to adjust the blended RO permeate water pH to produce a
CCPP that is within the range of 4 to 10 mg/L as CaCO;, as stated in Table 3.5. This
helps to form a protective film of calcium carbonate on metallic pipe walls to provide
a physical barrier between the water and the metallic pipe, thereby preventing
corrosion.

- Disinfection: Sodium hypochlorite is added to the treated water to provide final
residual disinfection of the treated water. This helps to address the primary treatment
requirements for potable water by inactivating viruses and other pathogens.

- Flow Equalization, Storage, and Distribution: Because the blended RO permeate
water is at atmospheric pressure after the de-carbonation process, additional
pumping is required to transfer the treated water to the distribution system.
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Conceptual design criteria are provided for the treatment facility with brine management
options in Table 3.8. Each option includes an RO treatment facility plus a brine management
alternative. The RO facility design flow for Option 2 is different from the other alternatives
because additional clean water is recovered through the brine treatment system.

Table3.8  BWLA Treatment Facility Conceptual Design Criteria

Option 2 - RO
Facility + Chemical | Option 3 - RO | Option 4 - RO
precipitation Facility + Facility +
(w/secondary RO), Brine to Vacuum
thermal brine Evaporation Membrane
concentrator, and Ponds Distillation
evaporation ponds

Option1-RO
Facility + Brine

P i .
arameter Units to Cooling

Water Supply

Conceptual Design Parameters

Supply Flow Rate  AFY 10,000 10,000 10,000 10,000
Supply Flow Rate  mgd 8.9 8.9 8.9 8.9
Bypass Flow mgd 21 2.3 2.1 21
Primary RO Feed mgd 6.8 6.6 6.8 6.8
Primary RO mgd 5.8 5.6 5.8 5.8
Permeate
TargetPermeate 11 1,000 1,000 1,000 1,000
TDS
Recovery % 85% 85% 85% 85%
Total Production 7.9 8.8 7.9 8.9
Capacity
Brine Treatment % NJA 96% NJA 99 704
Overall Recovery
Total Brine Flow
e mgd 1.0 0.13 1.0 0.02
Equipment Sizes
Primary RO
Number of
RO Trains 4 & & &
Flow per Train  mgd 0.47 0.46 0.47 0.47
Elements per 7 7 7 7
Vessel
Array S-tages ) 2 ) 2
per Train
Evaporation Ponds
Area acres 0 73 611 0
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3.3.3.4 Conceptual Layouts

Conceptual layouts for BWLA Treatment Facility Options 1 - 4 are provided on Figure 3.9 and
Figure 3.10. Figure 3.11 shows a layout for evaporation ponds needed for Options 2 and 3.

The preliminary site plans presented herein were developed for conceptualizing a generic facility
and do not consider any site specific issues such as topographic, flood plain use, orientation of
incoming and outgoing utilities, etc. The site plans for the offsite brackish groundwater well field
and the groundwater conveyance pipeline are not included in this study.

3.3.3.5 Partnerships

Discussions between APS and Buckeye on partnering for brine management are ongoing and
constructive. The brine would be delivered to the APS pipeline providing cooling water to PVYNPP
within one mile of the proposed desalination plant. Because APS owns this cooling water
pipeline, the possibility to connect a brine discharge pipe to this line will need to be negotiated
with APS. Key issues that would need to be resolved during the course of negotiation include a
pipeline management agreement and additional capital and O&M costs for treatment required
at the PVNPP water reclamation facility due to the brine impact. This study does not include
these costs.
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Figure3.10 Options 2, 4 BWLA Treatment Facility Site Plan

< carclio FINAL | APRIL 21, 2020 | 3-37



CITY OF BUCKEYE | BUCKEYE WATER RESOURCES MASTER PLAN

Option 3: 204 acres + 407 acres reserve
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3.3.4 Brackish Groundwater Treatment Costs

Planning-level capital and O&M costs have been developed for each alternative discussed
herein. This cost estimate was prepared in accordance with the guidelines of the AACE
International for a Class 4 estimate. The expected accuracy for a Class 4 estimate is -30 percent
to + 50 percent.

The planning level cost estimates for the BWLA Treatment Facility for Options 1 through 4 are
presented in Table 3.9. Note that costs of water transmission, treated water pumping and
storage, and brine transmission are included in the treatment facility costs. Other assumptions
made in the development of the costs include:

e Discountrate = 2.875 percent
e Inflation = 2 percent

e Planning horizon = 20 years

e Power cost = $0.12 per kWh

Table3.9  Planning-Level Cost Estimate for BWLA Treatment Facility

i . A | 20-Y
Construction Project Cost nnua 0-Year Cost per

O&M Cost |Present Worth | Acre Foot
(%) (%) (%)

Component Cost

$) (%)

Option 1 - RO Facility +

Brine to Cooling Water $47,120,000 $65,980,000 $3,190,000 $124,490,000 $701
Supply

Option 2 - RO Facility +

Chemical precipitation

(w/secondary RO), thermal  $175,490,000 $245,690,000 $9,380,000 $417,410,000  $2,101
brine concentrator, and
evaporation ponds

Option 3 - RO Facility +
Brine to Evaporation Ponds
Option 4 - RO Facility +
Vacuum Membrane $100,200,000 $140,300,000 $3,360,000 $201,700,000  $1,088
Distillation

$349,540,000 $489,370,000 $5,290,000 $586,330,000  $3,310

3.3.5 Conclusions from the Brackish Groundwater Treatment Evaluation

Significant unknowns remain that will impact the final total cost of each brackish groundwater
treatment option. These unknowns include:

e The Capital Costs for Option 1 do not include the costs associated with an APS
Agreement

e The suitability of the existing BWLA drain wells for use in supplying the BWLA treatment
facility is unknown.

e Groundwater quality in the BWLA area should be defined through more extensive
sampling.

e Acceptable tie-in locations to the potable water system should be developed so that
potable water from the treatment facility can be delivered to the right locations.
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Both Option 1 and 4 presented within this report are viable options for treating brackish
groundwater pending resolution of the data gaps that could help to refine treatment costs.

An RO facility with brine used as cooling water supply has the lowest present worth cost. A
BWLA treatment facility may be a feasible option, especially if APS becomes a partner to take
the brine from the treatment process.

3.3.6 Brackish groundwater Development Recommendations

1. Abrackish groundwater supply may become more economically feasible in the future
when the cost of managing brine from the RO treatment process goes down, and the
cost of other water supplies goes up relative to treated brackish groundwater. In the
interim, Buckeye should work to position itself to take advantage of brackish
groundwater as a water supply by doing the following:

a. Monitor the progress of efforts by ADWR to more effectively model groundwater
availability.

b. Advocate for a longer groundwater exemption period that would make
infrastructure investments in a brackish desalination plant more economically
viable, even if this is done for a smaller percentage of the groundwater that is
potentially available.

c. Maintain a dialog with APS to develop a partnering opportunity to deliver the brine
to APS.

2. Monitor the development of vacuum membrane distillation as a method of managing
the brine from RO treatment. This brine management technology appears to be one-
third of the cost of brine ponds, which would make the cost of treating brackish
groundwater more feasible.

3. Monitor the development or regulatory changes associated with other brine
management techniques that include deep well injection.
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Appendix A

CENTRAL ARIZONA WATER MARKET
CONSULTATION REPORT

(WEST WATER RESEARCH)
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Background and Purpose

The City of Buckeye (Buckeye) is evaluating the acquisition of various types of water entitlements through
market transactions to develop a 100-year assured water supply. In addition, Buckeye has purchased Long-
Term Storage Credits (LTSC) in recent years. To support and inform its water supply development initiatives,
Buckeye has engaged WestWater Research (WestWater) to provide market intelligence on water entitlement
transactions in Central Arizona.

This report provides detailed information on Figure 1: Phoenix AMA Market Region

Central Arizona’s market for water entitlements.
Buckeye is located in the Phoenix Active
Management Area (AMA, see Figure 1). As a
result, this analysis focuses on water
entitlements that can be used to develop a 100-
year assured water supply in the Phoenix AMA.
Market size, participation, trading activity,
potentially available supply, and prices are
reviewed for each of the following water
entitlement classes:

v

L B flo) ;ﬂ“./\

e Extinguishment Credits. JON__ LA

e Colorado River entitlements. . (Sduct Ka A\
e Effluent. \j Yy
e Central Arizona Project (CAP) Indian ot s

contracts.
e |mported groundwater.

a

/aAIHOpEJ 000

Water entitiement transactional data presented City of Buckeye

and summarized in this report are drawn from 1 Phoenix AMA

WestWater's proprietary Waterlitix™ database.

The Waterlitix™ database is the most complete and accurate source of water market data available. While
the data may not be fully comprehensive as a result of the private nature of water entitlement transactions,
the information is representative of historic and current market conditions. The Waterlitix™ database is widely
relied upon by market participants and cited in scholarly publications, and sets the standard for water
entitlement pricing and benchmarking. All prices reported in this document include only the acquisition cost
of water entitlements at their source, and do not incorporate costs associated with infrastructure development,
water delivery, or treatment.

Page |1



Confidential and Privileged Information

Long-Term Storage Credits

Under Arizona’s Underground Water Storage and Recovery program, eligible renewable surface
water supplies (typically CAP water and effluent) may be stored underground at permitted recharge
facilities, and recovered at a later date. Water remaining in storage for one calendar year is
recognized by the Arizona Department of Water Resources (ADWR) as LTSC. Each LTSC
authorizes the recovery of 1 acre-foot (AF) of stored water from a permitted recovery well within the
AMA in which the water was stored. LTSC are transferable within an AMA through a relatively
straightforward regulatory process, and over the last decade a market for LTSC has emerged in
Central Arizona.

Market Size

While the Phoenix AMA LTSC market is nascent, it has several notable characteristics that facilitate
trading:

e  Growing regional water demand.

e Increasing concern about Colorado River shortages.

e Homogenous, well-defined assets.

o A streamlined ownership transfer process with little regulatory uncertainty.

The Phoenix AMA LTSC market is active relative to other AMAs, Average Annual Market
Activity, 2008-2017

however the market is still in the early stages of development and
remains relatively small. Market transactions of Phoenix AMA
LTSC were first observed in 2008. Since that time, a total of more Volume: 61,000 AF
than 610,000 AF of Phoenix AMA LTSC have changed hands in Value: $10.7 million
91 transactions. Figure 2 displays the total volume and value of
LTSC traded annually since 2008, as well as the number of transactions observed during each year.
Total volume traded has ranged between 3,600 and 174,000 AF annually and averaged 61,000 AF.
Total value traded has ranged from $500,000 to $29.5 million, with an average of $10.7 million
changing hands annually.

In 2012 and 2013, trading volumes were relatively low because the market was oversupplied, and
buyers were seeking to purchase LTSC at a discount to the cost of developing new LTSC. Since
that time, several sizeable transactions have occurred, and much of the available market supply has
been absorbed. In the past two years, trading volumes have been constrained by a lack of motivated
sellers, as well as substantial increases in sellers’ price expectations.

Total volume traded peaked in 2010 due to a number of large transactions. That year, Vidler Water
Company (a private investment firm) purchased 126,000 AF of LTSC, and Central Arizona
Groundwater Replenishment District (CAGRD) purchased 43,950 AF through two transactions. The
total number of transactions has increased in recent years, largely due to the market entrance of
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smaller volume or “retail” buyers such as golf courses and homeowners associations (HOAs). These
retail buyers are acquiring LTSC to either (1) replace the Excess CAP water upon which they
historically relied, or (2) reduce CAGRD assessment fees by using LTSC instead of pumping excess
groundwater.

Figure 2: Total Volume and Value Traded and Number of Transactions, 2008-2017
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Market Participation

CAGROD is the currently the most active buyer in the LTSC market. Other buyers include golf courses,
HOAs, municipalities, investor owned utilities (IOUs), the Arizona Water Banking Authority (AWBA),
and one mining company. CAGRD is expected to remain the largest buyer of LTSC to meet its
growing perpetual replenishment obligation. In the past, multiple investment firms were actively
acquiring portfolios of LTSC, however investment firms have largely exited the market on the buy-
side and are currently monetizing LTSC, primarily through sales to CAGRD. Figure 3 displays the
annual volume of LTSC purchased by sector since 2008.
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Figure 3: Annual Volume of Phoenix AMA LTSC Purchased by Sector, 2008-2017
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Figure 4 shows the total volume of LTSC purchased and sold by sector since 2008, as well as the
number of transactions executed. As shown, investors have been the most active participants in the
LTSC market on both the buy-side and the sell-side. A number of investors have purchased
portfolios of LTSC from other investment firms, contributing to the large volume purchased and sold
relative to other sectors. Investor owned utilities have been active sellers and have executed 22
sales since 2008, primarily involving LTSC accrued by recharging effluent. A limited number of
municipalities including the City of Tempe, City of Goodyear, and City of Glendale have sold LTSC.
These municipalities hold CAP supplies and effluent surplus to current demands, and have stored
this surplus water to accrue LTSC until the water is needed to supply municipal demands. In recent
years, Phoenix AMA municipalities have largely exited the market on the sell-side, and are currently
acquiring additional LTSC for their own use by storing surplus CAP water and purchasing LTSC.

The Gila River Indian Community (GRIC) has emerged as prominent supplier of Phoenix AMA LTSC.
Through its Gila River Water Storage, LLC (GRWS) joint venture with Salt River Project (SRP), GRIC
has been actively selling Phoenix AMA LTSC. GRWS has committed to storing 2.9 million AF of
CAP water by 2029 to accrue LTSC, which will be marketed to off-reservation buyers. The
partnership is intended to help GRIC realize value from its CAP water supplies while irrigation
infrastructure is developed, and is one important component of GRIC’s economic development
strategy. Leveraging its unique relationships with SRP and other Phoenix AMA water users, sales
of LTSC by GRWS have commanded unprecedentedly high prices.

The Tohono O’odham Nation (TON) has also accrued a large quantity of Phoenix AMA LTSC,
presumably for future marketing, but has not yet sold its LTSC. As of November 2017, the TON held
nearly 180,000 AF of Phoenix AMA LTSC.
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Figure 4: Number of Transactions and Volume of Phoenix AMA LTSC Purchased and Sold by Sector,
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Market Prices

Historically, Phoenix AMA LTSC prices tracked closely with
the cost of accruing LTSC by storing CAP water. However, in
recent years a departure from cost-based pricing has begun,
with LTSC trading at a premium to the cost of accruing LTSC 10% CAGR
in some transactions. Reduced availability of Excess CAP
water and expected shortages on the Colorado River have placed upward pressure on prices. Figure
5 displays historic LTSC prices in the Phoenix AMA from 2008 through 2017, and the cost to accrue
LTSC by storing CAP water at an Underground Storage Facility (USF) or Groundwater Savings
Facility (GSF). The cost of accruing LTSC at a USF is higher because entities storing water are
assessed an O&M charge to cover the cost of operating the recharge facility. At GSFs, CAP water
is delivered to a groundwater user (generally an irrigation district) that uses it in lieu of pumping
groundwater. As a result, GSF storage is not assessed an O&M fee. In addition, GSF operators
typically make a cost share payment to the entity storing water that represents the avoided cost of
pumping groundwater.

Average Annual Price
Appreciation Rate, 2008-2017
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Figure 5: LTSC Market Prices and the Cost of Accruing LTSC, 2008-20171
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LTSC prices have shown steady appreciation, correlated with rising CAP delivery rates. Table 1
displays the average, minimum, and maximum prices and volumes for each year since 2008. As
shown, average prices have risen from $113/AF in 2008 to $275/AF in 2017, equivalent to a
compound annual growth rate (CAGR) of 10%. Price dispersion has increased in recent years as
some transactions have been executed at prices significantly higher than the cost to accrue LTSC.
Prices in 2017 ranged from $165 to $396/AF. There is significant variation in deal size as well, with
individual transaction volumes ranging from 65 AF to 50,000 AF in 2017. In recent years, a
proliferation of small-volume transactions has been observed. This trend reflects a decreased
availability of large blocks of LTSC held by willing sellers, and efforts to develop a “retail” market for
LTSC through small sales to golf courses and HOAs.

1 Cost of accruing LTSC at a USF assumes CAP non-subcontract delivery rates, plus underground water storage O&M
charges in the Phoenix AMA, plus 5% losses as a cut to the aquifer and 1% evaporation losses. Costs of accruing LTSC
at a GSF are based on CAP non-subcontract delivery rates, plus 5% cut to the aquifer, less a GSF partner cost share
payment assumed to be $15/AF.
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Table 1: Summary of Annual Prices and Trading Activity, 2008-2017

Price ($/AF) Volume (AF)

Year Average \ Min  Max Average Min Max

2008 $113 | $110 | $120 9,904 52 | 28,269
2009 $125 | $100 | $154 4,625 70 | 21,500
2010 $128 | $110 | $150 21,748 70 | 126,000
2011 $141 | $128 | $162 6,889 70 | 27,082
2012 $150 | $134 | $200 725 38 2,300
2013 $145 | $134 | $168 910 70 2,296
2014 $200 | $134 | $331 2,056 68 | 14,311
2015 $212 | $144 | $331 4,909 70 | 16,000
2016 $251 | $150 | $396 7,587 70 | 50,000
2017 $275| $165| $396 8,545 65| 50,000

Figure 6 presents the total volume traded by price since 2008. As shown, the majority of LTSC
traded prior to 2014 were priced below $150/AF. Since 2014, transactions priced at between $150
and $175/AF have accounted for the majority of volume traded. There have been a total of 23
transactions priced at $250/AF or greater. Many of these high-priced sales have transferred small
volumes of LTSC from GRWS and Vidler to golf courses and HOAs.

Figure 6: Total Volume Traded by Price, 2008-2017
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In general, larger blocks of LTSC trade at a discount relative to prices observed in smaller sales.
Figure 7 displays the relationship between price and volume for recent Phoenix AMA LTSC sales
completed since 2014. Price generally decreases as volume rises. As shown, the majority of high
priced sales have involved small volumes of LTSC sold to retail buyers. Some exceptions are a
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2015 sale of 12,600 AF at $315/AF from GRWS to Resolution Copper, a 2016 sale of 50,000 AF at
$250/AF from Vidler to AWBA, and a 2017 sale of 50,000 AF at $250/AF from Vidler to CAGRD.

Figure 7: Price-Volume Relationship in LTSC Sales, 2014-2017

$450
$400 ]
$350 S @
[ ]
$300 E
$250 °

Unit Price ($/AF)

$200
S
$150 oo @ .. e

$100
$50

$0
0 10,000 20,000 30,000 40,000 50,000 60,000

Volume (AF)
2014 ®2015 ®2016 ®2017

Notable Transactions

Sales of Phoenix AMA LTSC considered to be notable based on their size, price, and/or impact on
the market are described as follows.

Gila River Water Storage to Resolution Copper Mining (2012)

In 2012 and 2013, Resolution Copper Mining committed to purchase a total of 21,607 AF of Phoenix
AMA LTSC from GRWS at prices of $315/AF and $331/AF, depending on the year in which the LTSC
were accrued. The LTSC transfers and payments began in 2014. At the time these agreements
were executed, the prices were the highest ever observed for LTSC. According to parties affiliated
with the buyer, the prices were higher than then-current market levels, and reflected both financial
and non-financial considerations because GRIC and Resolution have a variety of ongoing dealings,
some unrelated to water resources.

Gila River Indian Community to the City of Chandler (2016)

In July 2016, GRIC and Chandler executed a water supply partnership involving multiple
agreements, including an LTSC purchase agreement. Each agreement is described as follows:

1. CAP Water Lease: Chandler leased 2,450 AF of GRIC’s CAP Indian Priority water for a
term of 100 years. Consideration to GRIC was composed of two elements:

Page |8



Confidential and Privileged Information

a. Chandler made an upfront payment of $3,800/AF for 1,200 AF.
b. Chandler will transfer 125,000 AF of Pinal AMA LTSC (purchased from GRWS) to
GRIC in exchange for 1,250 AF of CAP lease water.

2. Reclaimed Water Exchange Agreement: Expanded the existing reclaimed water exchange
agreement that was one element of GRIC’s water rights settlement. Beginning in 2019,
Chandler will deliver an additional 4,400 AF of effluent to GRIC in exchange for an
additional 3,520 AF of GRIC’s CAP Indian water.

3. LTSC Purchase Agreement:

a. GRWS will sell to Chandler 125,000 AF of Pinal AMA LTSC over the four-year
period from 2016-2019 for $220/AF.

i. As compensation for the 100 year lease of 1,250 AF of GRIC’s CAP Indian
priority water, Chandler will transfer these LTSC to GRIC.

b. GRWS will sell to Chandler 25,000 AF of Phoenix AMA LTSC over the four-year
period from 2016-2019 for $396/AF. The credits will be purchased by Chandler
according to the following schedule, with the majority purchased in 2019:

i. 2016: 353 AF

i. 2017:1,515 AF
ii. 2018:1,515 AF
iv. 2019:21,617 AF

4. Contributed Funds Agreement: Chandler provided $1,740,000 to GRIC to help GRIC
develop on-reservation Pinal AMA LTSC recovery infrastructure.

City of Chandler staff stated that the City’s primary motivation for the transaction was to secure a
100-year lease of CAP Indian priority water. In negotiating the CAP lease agreement, GRIC
requested that Chandler also purchase LTSC as a component of the transaction. At the time of the
agreement, Chandler held approximately 320,000 AF of LTSC and was not interested in acquiring
additional LTSC, but agreed to purchase LTSC as a component of the larger transaction in order to
secure a CAP lease. Chandler had difficulty finding other Tribes besides GRIC to commit to a 100-
year CAP water lease term, and was therefore motivated to complete the lease agreement with
GRIC.

Vidler Water Company to AWBA (2016) and CAGRD (2017)

Vidler sold 50,000 AF to AWBA in late 2016 in a one-time transfer for a price of $250/AF. In early
2017, Vidler completed an identical transaction with CAGRD (50,000 AF for $250/AF). Due to the
relatively large volumes of these sales, the price was discounted relative to Vidler's other smaller
transactions.
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City of Peoria to AWBA (2017)

In September 2017, AWBA approved a 5-year agreement to purchase up to 6,500 AF per year of
Phoenix AMA LTSC beginning in 2018. The purchase volume is determined annually by Peoria, and
subject to availability of funds to AWBA from CAWCD. The purchase price in 2018 will be $232/AF.
Thereafter, the price is adjusted annually according to the following formula:

Price ($/AF) = [(CAP Long Term M&I Subcontract Capital Charge + CAP Fixed OM&R Charge +
CAP Pumping Energy Charge + CAP Underground Storage O&M Charge ) / 0.94].

City of Surprise to AWBA and CAGRD (2017)

In two identical transactions, the City of Surprise sold 9,082.24 AF of Phoenix AMA LTSC to the
AWBA in September 2017, and 9,082.24 AF to CAGRD in October 2017. The price in both sales
was $220.21/AF, based on the same pricing formula as set forth in the agreement between Peoria
and the AWBA (shown above). According to City staff, Surprise intends to use the total of $4 million
in proceeds from these sales to help fund its acquisition of the Circle City Water Company (CCWC).
The primary asset of the CCWC is a 3,932 AF CAP M&I subcontract entitlement, which likely will be
assigned to Surprise as a result of the water utility acquisition. Surprise voters will vote on
authorization of the CCWC purchase at a special election to be held on May 15, 2018.
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Extinguishment Credits

Extinguishment Credits are created when grandfathered groundwater rights are “extinguished” or
retired in perpetuity. Extinguishment Credits may be pledged to a Certificate of Assured Water
Supply (CAWS) or Designation of Assured Water Supply (DAWS) to expand the groundwater
allowance. When pledged to a CAWS or DAWS in the Phoenix AMA, each credit provides for a one-
time use of one AF of groundwater. The number of Extinguishment Credits awarded for retirement
of grandfathered groundwater rights decreases over time.

Extinguishment Credits may be bought and sold, and a market for them is developing in the Phoenix
AMA. Because they authorize use of non-renewable groundwater, Extinguishment Credits are
suitable for investors and/or entities developing a 100-year assured water supply. However, some
of the prominent buyers in the market such as AWBA and CAGRD are not pursuing Extinguishment
Credits, and instead are focused on renewable water supplies.

Trading Activity

A market for Extinguishment Credits has emerged in the Phoenix AMA. Figure 8 displays the total
volume of Extinguishment Credits traded since 2008 by year and location. As shown, trading activity
is volatile, but generally declined from 2008 through 2013 in correlation with contracting land
development activity in the Phoenix metropolitan area. Since 2013, trading has picked up as land
developers, private investors, and municipalities re-enter the market. Most recently in 2017,
approximately 33,000 AF of Phoenix AMA Extinguishment Credits changed hands.

Figure 8: Total Volume of Phoenix AMA Extinguishment Credits Traded, 2008-2017
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Market Prices

Figure 9 displays Extinguishment Credit prices observed in the Phoenix AMA since 2008. From
2008 through 2012, prices ranged from $25/AF to $55/AF. Then, beginning in 2014, Extinguishment
Credit prices increased substantially. This jump in prices occurred when the City of EI Mirage agreed
to purchase Extinguishment Credits from Greenstone Resource Partners (Greenstone) for $150/AF.
Greenstone, an agriculture and water rights investment firm, previously acquired these credits
between 2010 and 2012 for prices ranging from $40/AF to $50/AF. Overall, since 2008, average
Phoenix AMA Extinguishment Credit unit prices have shown a CAGR of 14.5%, rising from $37/AF
in 2008 to $126/AF in 2017.

Figure 9: Extinguishment Credit Prices, 2008-2017
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Rising CAGRD assessment fees have contributed to the recent uptick in Extinguishment Credit
prices. CAGRD Member Service Areas (MSAs) may partially or wholly offset CAGRD replenishment
fees by acquiring and using Extinguishment Credits instead of pumping excess groundwater. The
portion of CAGRD assessment fees that can be offset using Extinguishment Credits depends on the
unique terms of each MSA’s membership agreement with CAGRD. In recent years, CAGRD
assessment fees have risen significantly to fund CAGRD acquisitions of renewable water supplies.
As a result, MSAs are willing to pay more to acquire Extinguishment Credits, thereby partially or fully
avoiding rising assessment fees.

Table 2 provides summary statistics on Extinguishment Credit sales in the Phoenix AMA since 2008.
As shown, a total of 26 sales have been completed. Over the past decade, prices ranged from
$25/AF to $150/AF, and averaged $79/AF. Most recently in 2017, prices ranged from $80/AF to
$150/AF. Significant variation in individual sale sizes has been observed. Transaction volumes
ranged from 95 AF to 20,611 AF, and averaged 4,484 AF.
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Table 2: Summary of Phoenix AMA Extinguishment Credit Sales, 2008-2017

d
N A

n (A

Average $79 4,484
Median $50 2,992
Min $25 95
Max $150 20,611
StDev $52 5,376
Count 26 26

Market Participation

Participation in the Extinguishment Credit market has been limited to investment firms, municipalities,
and real estate developers. Figure 10 details the total quantity of Extinguishment Credits purchased
and sold by sector since 2008. As shown, buyers of Extinguishment Credits have consisted entirely
of investment firms and municipalities. Multiple investment firms including Greenstone, Summit
Global Management, and Aqua Capital Management purchased credits in the Phoenix AMA.
Greenstone continues to acquire Extinguishment Credits, while the other investors are exiting the
market by selling their positions. El Mirage is currently the most active municipal buyer of
Extinguishment Credits, and can fully avoid CAGRD assessment fees by purchasing and using
Extinguishment Credits.

Real estate developers have been the primary sellers in the market followed by investment firms.
Real estate developers typically acquire Extinguishment Credits by extinguishing the grandfathered
groundwater rights associated with irrigated land that is being urbanized. Investment firms have
been the second most active sellers, selling credits to both municipalities and other investment firms.
A number of investors currently hold portfolios of extinguishment credits which they are working to
monetize through sales to municipalities.
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Figure 10: Quantity of Phoenix AMA Extinguishment Credits Purchased and Sold by Sector,
2008-2017
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Notable Transactions

Greenstone to the City of El Mirage (2014)

In 2014, Greenstone agreed to sell a total of 29,280 acre-feet of Phoenix AMA extinguishment credits
to the City of EI Mirage over a five year period. The price for all credits is $150/AF. The purchase
and sale agreements commit El Mirage to purchasing 14,000 AF in 2014, and 3,820 AF annually
from 2015 through 2018. Greenstone acquired the Extinguishment Credits through a series of
purchases in 2010 and 2011 at an average price of approximately $47/AF.

El Mirage is a CAGRD MSA and is purchasing Extinguishment Credits to offset excess groundwater
use and avoid paying CAGRD replenishment fees. El Mirage’s CAGRD MSA agreement is unique,
and unlike most MSAs, the City does not have a minimum two thirds excess groundwater reporting
requirement. As a result, El Mirage may fully offset CAGRD assessments by purchasing and using
Extinguishment Credits.

Vistancia Land Holdings to Greenstone (2017)

Since its recapitalization in 2016, Greenstone has re-entered the market for Phoenix AMA
Extinguishment Credits as a buyer. In the largest single transaction of Phoenix AMA Extinguishment

Credits completed to date, Greenstone purchased 20,611 AF from Vistancia Land Holdings for
$8O/AF.
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Colorado River Entitlements

Colorado River entitlements potentially may be transferred into Central Arizona through the CAP
Canal. However, the legal and regulatory processes associated with Colorado River entitlement
transfers are complex and uncertain. While trading of Colorado River entitlements has been limited
historically, interest in acquiring and transferring Colorado River entitlements has increased in recent
years in anticipation of Colorado River shortage declarations, and continued urban growth in Central
Arizona. For example, CAGRD was involved in a pilot fallowing program with the Yuma Mesa
Irrigation and Drainage District (YMIDD) from 2014 through 2016. Previously, from 2008 through
2010, the United States Bureau of Reclamation (Reclamation) also implemented a series of three
one-year pilot fallowing programs to provide system conservation. More recently, Reclamation
implemented projects to provide system conservation under the Pilot System Conservation Program.

This section focuses on the two fallowing programs in YMIDD, the Pilot System Conservation
Program, sales and leases of Colorado River entitlements separate from land, and farmland sales
motivated by access to the appurtenant water entitiements. These transactions provide an indication
of current market prices for Colorado River entitlements. All prices are normalized to dollars per
acre-foot of consumptive use because under ADWR policy, transfers of Colorado River entitlements
to Central Arizona are likely to be limited volumetrically to the amount of water that has been
consumptively used under the entitlement. The reported prices represent only the acquisition cost
of the water entitlement. Transporting the water to Central Arizona would incur additional wheeling
charges.

Temporary Fallowing Programs

Reclamation - YMIDD Pilot Fallowing Program (2008-2010)

Reclamation operated a pilot fallowing program with YMIDD from 2008 through 2010 as a
demonstration for conserving Colorado River water through voluntary agreements with entitlement
holders. The program began as a one-year, 500-acre fallowing program in 2008. Landowners
received $120 for each AF of reduction in consumptive use (CU), which Reclamation assumed to be
7 AF per fallowed acre. No formal analysis of consumptive use was performed in support of this
program. In 2009, the program was continued at the same price. In 2010, the last year of the
program, the price was reduced to $90/AF CU based on a fall in alfalfa prices.

CAGRD - YMIDD Pilot Fallowing Program (2014-2016)

In 2014, CAGRD implemented a 1,500 acre pilot fallowing program with YMIDD. Landowners within
YMIDD were able to voluntarily enroll in the program, agreeing to forego irrigation on fields that
otherwise would have been irrigated in return for compensation from CAGRD. Annual payments
were set at $750 per fallowed acre, escalated annually based on changes in the Consumer Price
Index subject to a minimum annual increase of 2% and a maximum 6% increase. The 2016 price
was $785/acre. CAGRD commissioned a formal analysis of consumptive use savings, which
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estimated that each fallowed acre conserves 4.8 AF CU. Based on this estimate, the 2016 payment
equated to $164/AF CU.

The CAGRD-YMIDD program was structured as a three year agreement with a mutual option to
renew for an additional three years. The short-term structure was intended to allow CAGRD and
YMIDD to assess the impacts and feasibility of a fallowing program prior to committing to a long-term
agreement. All water conserved under the pilot program remained in the Colorado River system to
provide system wide benefits. The initial three-year term expired at the end of 2016 and the parties
elected not to exercise the option to extend the program.

Pilot System Conservation Program

The Pilot System Conservation Program was established in 2014 as a collaborative effort between
Reclamation, Central Arizona Water Conservation District, Metropolitan Water District of Southern
California, Southern Nevada Water Authority, and Denver Water to improve storage levels in Lake
Mead through water conservation projects on the Colorado River. The program allocated $8.25
million to fund conservation projects in the Lower Colorado River Basin and solicited proposals from
Colorado River water users. Three projects were funded in Arizona in 2015. Two of the projects
involved forbearance of CAP water supplies while one project involved water rights on the main stem
Colorado River.

The City of Bullhead City received $520,000 in funding to install an effluent injection system to inject
2,200 acre-feet per year of effluent into the aquifer near the Colorado River. The effluent was
previously lost to evaporation in a series of disposal ponds. In exchange for the funding, Bullhead
City agreed to transfer 2,200 acre-feet per year to Reclamation for two years, equivalent to a unit
price of $118/AF. After the agreement was executed, Bullhead City determined the actual cost of
developing the system would be greater than initially estimated. In order to fund the additional cost
of developing the injection facility, Reclamation agreed to approximately double the funding
contribution to $1,038,200. In exchange, Bullhead City agreed to transfer 2,200 acre-feet per year
to Reclamation for four years instead of two. The overall unit price of the transaction remained the
same at approximately $118/AF.

In 2016 the Pilot System Conservation Program made an additional $5 million of funding available
and solicited a second round of proposals from Colorado River water users. Approximately $3.5
million was allocated to funding projects in the Lower Basin. Three projects in Arizona were selected
from the second round of funding proposals. Two of the projects involved forbearance CAP water
that was previously ordered for delivery to recharge facilities by Tribes. The third project involved
land fallowing on the main stem Colorado River.

Colorado River Indian Tribes to United States Bureau of Reclamation (2016)

As part of the second round of funding for the Pilot System Conservation Program the Colorado River
Indian Tribes (CRIT) agreed to fallow 1,591 acres of irrigated farmland on the Colorado River for one
year. The CRIT received a payment of $1,000 per fallowed acre. It is estimated that fallowing will
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conserve 5.40 AF CU per fallowed acre, equivalent to a price of approximately $185/AF. This
transaction is the only project funded by the Pilot System Conservation Program to date that involves
fallowing irrigated land.

The CRIT fallowing agreement has been extended for a second year, with the same 1,591 acres
fallowed to conserve a total of 8,572 AF. During the second year, the price will be approximately
$190/AF.

Water Entitlement Lease

Only one lease agreement for Colorado River entitlements separate from land has been executed.
The lease would make available to CAGRD the Town of Quartzsite’s unused fourth priority Colorado
River entitlement. The circumstances and agreement terms are unique, as described below.

Town of Quartzsite to CAGRD (2017)

In 2017, Quartzsite entered into an agreement to lease its 1,070 AF fourth priority Colorado River
entitlement to CAGRD for an initial 25-year term. Quartzsite has never used its entitlement directly,
and thus the water has been diverted by CAWCD pursuant to its surplus entitlement. The proposed
lease is currently under review by ADWR. Upon approval, CAGRD will make a one-time, up-front
payment to Quartzsite of $1,700/AF as consideration for the initial 25 year term. Quartzsite intends
to use the proceeds from the lease to improve its water system reliability by developing a new
production well.

The agreement provides the parties an option to extend the lease for a second 25-year term following
conclusion of the initial term. If exercised, CAGRD will make a one-time payment to Quartzsite of
$2,470/AF as consideration for the second 25 year term. In addition, CAGRD was granted a right of
first refusal on any sale, lease, or transfer of the entitlement between Quartzsite and any third party.

Water Entitlement Sales

Very few sales of Colorado River entitlements separate from land have occurred. All completed
sales have involved privately-held fourth priority entitlements within the Cibola Valley Irrigation and
Drainage District (CVIDD). CVIDD allows its landowners to bifurcate their individual allotments from
the CVIDD entitlement to create privately-held entitiements, which are marketable separate from the
associated land.

Since 2005, there have been four sales of fourth priority entitlements within CVIDD separate from
land. All four sales involved buyers on the main stem of the Colorado River; no transfers to Central
Arizona have occurred. Table 3 lists the reported sales. As shown, prices ranged from $4,196/AF
CU to $16,783/AF CU, and averaged $9,103/AF CU. The three highest-priced sales were relatively
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small, and ranged from 9.1 to 42.9 AF CU.2 A larger sale of 107.5 AF CU from La Paz County to a
land developer near Ehrenberg was priced at $4,196/AF CU. This price was intended to reimburse
La Paz County for its costs of acquiring its priority 4 water entitlement in CVIDD, including legal and
administrative fees, and thus may not reflect current market prices.

Table 3: Colorado River Entitlement Sales Separate from Farmland, 2005-2017

Year \ Seller Buyer Volume (AF CU)  Unit Price ($/AF CU)
2005 | Cibola Resources B&F Investment 429 $7,042
2011 | Arizona Recreational Facilities | General Motors 35.8 $8,392
2012 | Arizona Recreational Facilities | VRE English Village 9.1 $16,783
2015 | La Paz County Robohana Inc 107.5 $4.196

Farmland Sales Motivated by Colorado River Entitlements

One approach to securing Colorado River entitiements is purchasing farmland with the associated
water entitlements. Private investors and CAGRD have begun pursuing such transactions in recent
years. Because the sales are motivated by access to the associated water supply, the prices are
relevant for understanding current market prices for Colorado River entitlements. Notable
transactions are described as follows, organized by irrigation district. Sales completed to date have
been focused on farmland planted to relatively low-value but water-intensive crops such as alfalfa,
cotton, and citrus. These properties are typically priced at a discount compared to high-value
vegetable farms.

Cibola Valley Irrigation and Drainage District

Through its GSC Farms LLC entity, Greenstone has purchased 478 acres of CVIDD water rights
with 2,913.3 AF of privately-held fourth priority diversion rights (approximately 2,054 AF CU). These
properties were purchased through two separate transactions in 2013 and 2014 for a price of
$20,450/acre, equivalent to $4,759/AF CU.

Mohave Valley Irrigation and Drainage District (MVIDD)

In 2017, CAGRD entered into an agreement to purchase approximately 2,200 acres of farmland in
MVIDD with the associated first and fourth priority Colorado River entitlements. The purchase is
scheduled to close in 2018 following satisfaction of multiple contingencies, including a repeal of
MVIDD’s policy prohibiting transfers of water outside district boundaries. The purchase price is
$15,350/acre, equivalent to approximately $3,200/AF CU.

2 CVIDD consumptive use volumes estimated using the unmeasured return flow factor of 0.29 applied in Reclamation’s
Lower Colorado River Accounting.

Page |18



Confidential and Privileged Information

Rayner Ranches

In 2017, a private individual purchased the Rayner Ranches property and 4,500 AF privately-held
fourth priority Colorado River diversion entitlement. The property is located near Ehrenberg outside
of any irrigation district. The total price was $22.5 million, equivalent to $7,692/AF CU based on
Reclamation’s assumed return flow factor of 35%.

Yuma Mesa Irrigation and Drainage District

YMIDD holds a third priority consumptive use Colorado River entitlement for 141,519 AF CU per
year for irrigation within the district boundaries. In recent years, private investment firms have
acquired irrigated farmland within YMIDD to secure the Colorado River entitlements. In 2014, Water
Asset Management funded the acquisition by Limoneira of 1,249 acres from Associated Citrus
Packers for approximately $16,000/acre. This price is equivalent to $3,333/AF CU assuming 4.8 AF
CU per acre. In 2016, Wood Creek Capital Management acquired 835 acres through its
recapitalization of Greenstone for $16,500/acre, equivalent to $3,438/AF CU.

Summary of Colorado River Entitlement Transactions

Table 4 summarizes the observed transactions of Colorado River entitlements. The market is in
early stages of development. As a result, very few transactions have been completed. The
transactions that have occurred are unique. As the market for Colorado River entitlements matures,
trading will become more active, and greater uniformity is expected in the types of transactions that
are executed.

Table 4: Summary of Observed Colorado River Entitlement Transactions

Transaction Type

Sellers

Year(s)

Upfront Payment

($/AF CU)

Annual Payment
($/AF CU)

Temporary Fallowing YMIDD Reclamation, CAGRD | 2008-2016 $0 $90 - $164
Pilot System Conservation | CRIT, Bullhead City | Reclamation 2014-2018 $0 $118 - $190
Water Entitlement Lease Quartzsite CAGRD 2017-2041 $1,700 $0

Water Entitlement Sale Multiple Multiple 2005-2015 $4,196 - $16,783 | $0
Farmland & Water Sale Multiple CAGRD, Investors 2013-2018 $3,200 - $7,692 $0
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Effluent

Historically, water supply in Central Arizona has been obtained from local surface water sources,
Colorado River water imported through the CAP, and groundwater. However, the need to expand
renewable water supplies has prompted increased reuse of effluent in the region. When treated to
sufficiently high standards, effluent discharged from permitted wastewater treatment plants may be
recharged and recovered (indirect reuse), or directly reused for irrigation, power generation or other
non-potable uses. In some instances, market transactions of effluent have occurred, enabling
industrial water users and others to procure additional water supplies from sewer utilities. The
effluent market is nascent, but trading activity is expected to increase to meet the need for additional
renewable water supplies.

Effluent transfers generally require development of conveyance infrastructure to deliver effluent from
the wastewater treatment plant outfall to the end user. As a result, effluent transactions are highly
localized and sellers are often restricted to marketing effluent to buyers within the vicinity of
wastewater treatment plants due to the high costs of conveyance infrastructure. Buyers have
historically included industrial water users located near wastewater treatment plants, and CAGRD
acquiring effluent for recharge. Sellers of effluent are owners and operators of wastewater treatment
plants including municipalities and investor-owned utilities.

This report focuses on the commodity value of Phoenix AMA effluent at the source, and does not
consider additional capital investment in conveyance or recharge capacity that may be required to
use the supply. Many municipal water providers offer reclaimed water service which is commonly
used by golf courses and other turf irrigators, however the rates charged for the reclaimed or non-
potable water are set to recover the cost of distribution infrastructure. As a result, reclaimed water
rates do not reflect the value of the water resource.

Effluent trading activity in the Phoenix AMA has been limited, but a number of notable transactions
have occurred in the past ten years. In many cases, effluent producers have elected to recharge
effluent and sell the resulting LTSC rather than attempting to market effluent directly. However,
several Phoenix AMA effluent sources are located in areas with high groundwater elevations long
distances from permitted recharge facilities. For some of these sources, recharge has been
financially infeasible, and direct marketing of effluent has been the preferred approach. Each
observed Phoenix AMA effluent transaction is described below, beginning with the most recent
agreement.

Liberty Utilities to CAGRD (2014)

In 2014, CAGRD entered into an agreement to lease 2,400 AF per year of effluent for 100 years from
Liberty Utilities (Litchfield Park Water & Sewer) Corp (Liberty). The effluent is produced at the Palm
Valley Wastewater Reclamation Facility, which produces Class A+ effluent. As consideration for the
effluent lease, CAGRD made an up-front capital contribution of $2,547/AF to a new recharge facility
that Liberty is developing, and to reserve capacity in an existing pipeline. Liberty is responsible for
constructing, owning, and operating the recharge facility. Upon commencement of effluent recharge
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in late-2016, CAGRD began paying an annual recharge operations and maintenance fee to Liberty,
expected to be between $20 and $30/AF per year.

In addition to the 2,400 AFY effluent lease, CAGRD received a 100-year option to purchase up to
2,600 AF per year of Phoenix AMA LTSC that Liberty will accrue by storing additional effluent at the
recharge facility. The price for the LTSC was $170/AF in 2017, and escalates annually based on
changes in the Consumer Price Index.

Sub Regional Operating Group (SROG) Cities to Palo Verde Participants (2010)

The Palo Verde Nuclear Generating Station (PVNGS), owned by the Palo Verde Participants (PVP)3,
relies on effluent as its cooling water supply. In 1973, the Sub Regional Operating Group (SROG)
Cities* and PVP entered into an agreement under which the Cities agreed to sell and deliver B+
quality effluent produced by the 91st Avenue Wastewater Treatment Plant to PVNGS. This original
agreement provided up to 105,000 AF per year to PVYNGS through 2025; 70,000 AF per year through
2026; and 35,000 AF per year in 2027 when the agreement was scheduled to terminate.

In 2008, PVP obtained regulatory approval to continue operating PVNGS through 2047. As a result,
PVP sought to extend its agreement to purchase effluent from the SROG Cities through 2050.
Further, PVP identified a maximum need for 80,000 AF per year through 2050, less than the
maximum annual volume of 105,000 AF per year provided under the 1973 agreement. The SROG
Cities and PVP finalized an effluent purchase and sale agreement in 2010 that superseded the 1973
contract. Under the 2010 agreement, the maximum volume available to PVNGS is 80,000 AF per
year.

The price for leased effluent varies annually and consists of two components:

1. Four lump-sum payments of $7.5 million made annually from 2010 through 2013.

2. Anannual per acre-foot payment. In 2010, PVP paid $59/AF delivered. This price increases
by approximately 10.5% annually until 2026. In 2017, the payment was $118/AF. Beginning
in 2026, annual payment per acre-foot is established according to the tiered structure shown
in Table 5. This tiered structure remains constant until 2029, when the price per acre-foot
escalates annually based on the average change in three published indices® subject to an
annual cap of 3%.

3 The Palo Verde Participants are Arizona Public Service Company, Salt River Project, El Paso Electric, Southern
California Edison, Public Service New Mexico, Los Angeles Department of Water & Power, and Southern California
Public Power Authority.

4 Includes Glendale, Mesa, Phoenix, Scottsdale, and Tempe. The SROG was created as a result of an agreement
pertaining to liability, ownership, and operation of the 91st Avenue Wastewater Treatment Plant.

5 The three indices are: Consumer Price Index- All Urban Consumers, US City Average, Water and Sewage
Maintenance; Consumer Price Index- All Urban Consumers, US City Average, West Urban; and Consumer Price Index-
All Urban Consumers, US City Average, Electricity.
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Table 5: PVNGS Tiered Effluent Pricing (2026-2028)

Tier Delivered Effluent  Unit Price

(AF per month) ($/AF)

1 0-2,000 $198
2 2,001 -4,000 $293
3 4,001 -6,000 $349
4 6,001 - 8,000 $474

In addition to the payments described above, PVP are required to pay non-usage fees for the portion
of the committed effluent that is not taken by PVNGS. These non-usage fees range from $19/AF in
2015 to $99/AF in 2026 through 2028. After 2028, the non-usage fee will escalate annually at the
same rate as the unit price for delivered water.

City of Tolleson to Palo Verde Participants (2000)

In addition to its agreement to lease effluent from the SROG Cities, PVNGS leases effluent from the
City of Tolleson for cooling. In 2000, Tolleson committed to providing surplus effluent to PVNGS.
No minimum or maximum annual quantity is established; however, PVNGS has priority over
Tolleson’s use or sale of surplus effluent. Tolleson must make reasonable efforts to sustain annual
discharges of 13,000 AF of surplus effluent for sale to PVNGS. The agreement remains in effect
through 2050.

Payment to Tolleson was $30/AF from 2000 through 2002. Beginning in 2003, the price is escalated
annually according to the average change in the CPI during the previous five years. If the buyers
use Tolleson’s effluent at power plants other than the PVNGS such as the Redhawk Plant, the
effluent price increases to $75/AF from 2000 through 2002. Beginning in 2003, this price is escalated
according to annual change in the CPI. The price in 2016 for effluent used at a power plant other
than PVNGS would have been approximately $102/AF.

If the buyer decides that this price becomes too high relative to alternative effluent supplies
purchased for use at PVNGS, the agreement can be terminated. Tolleson may then choose to
reduce the price to be consistent with prices paid by PVNGS for other effluent sources. In addition,
if the Palo Verde Participants enter into an agreement to purchase effluent at a higher price from an
alternative effluent source, the price paid to Tolleson is increased to match the price in the new
agreement. The price therefore increased when PVNGS entered into its effluent agreement with the
SROG Cities in 2010, and is now calculated using the same terms in the SROG agreement. The
2017 price was $118/AF.
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Central Arizona Project Indian Contracts

Multiple Tribes have received CAP contracts pursuant to water right settlement agreements. Some
Tribal water rights settlements authorize off-reservation leasing of CAP water for terms of up 100
years. CAP Indian contracts are unique because they are the only type of CAP entitiement which
may be directly marketed. Tribes have leased their entitlements under short-term (1 to 5 years) and
long-term (50 or 100 years) agreements, however no mid-term leases have taken place to date.

Short-Term CAP Indian Contract Leases

The market for short-term leases of CAP Indian water has emerged relatively recently. Since 2011,
the San Carlos Apache Tribe and Fort McDowell Yavapai Nation have leased water to the Town of
Gilbert under one-year agreements. Gilbert is storing the water to accrue LTSC as a drought reserve.
Since 2012, the Pascua Yaqui Tribe has leased water from the San Carlos Apache Tribe under one-
year agreements, and has also executed a 5-year agreement with Ak-Chin Indian Community. The
Pascua Yaqui Tribe is using the leased water to irrigate a golf course at the Casino Del Sol, located
south of Tucson. Table 6 lists all short-term Indian leases completed to date. As shown, prices have
been $19 and $20/AF. Lessees typically pay CAP delivery charges in addition to these annual lease
prices. One exception is Del Webb'’s 2016 lease of 2,800 AF from Ak-Chin for $136/AF, which is not
subject to CAP water delivery charges.
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Table 6: Short-Term CAP Indian Leases, 2011-2017

Lessor Lessee Volume Price
(AF) ($/AF)
2011 1 Fort McDowell Yavapai Nation Town of Gilbert 13,683 $19
2011 1 San Carlos Apache Tribe Town of Gilbert 25,925 $19
2012 1 Fort McDowell Yavapai Nation Town of Gilbert 13,683 $19
2012 1 San Carlos Apache Tribe Town of Gilbert 20,000 S19
2012 1 San Carlos Apache Tribe Pascua Yaqui Tribe 1,000 $20
2013 5 Ak-Chin Indian Community Pascua Yaqui Tribe 1,000 $S20
2013 1 Fort McDowell Yavapai Nation Town of Gilbert 13,983 $19
2013 1 San Carlos Apache Tribe Town of Gilbert 20,000 $19
2013 1 San Carlos Apache Tribe Pascua Yaqui Tribe 1,000 $20
2014 1 Fort McDowell Yavapai Nation Town of Gilbert 13,933 S19
2014 1 San Carlos Apache Tribe Pascua Yaqui Tribe 2,000 $20
2014 1 San Carlos Apache Tribe Town of Gilbert 20,000 $19
2015 1 Fort McDowell Yavapai Nation Town of Gilbert 13,933 $19
2015 1 San Carlos Apache Tribe Pascua Yaqui Tribe 2,000 $20
2015 1 San Carlos Apache Tribe Town of Gilbert 20,000 $19
2016 1 San Carlos Apache Tribe Town of Gilbert 20,000 $19
2016 1 San Carlos Apache Tribe Pascua Yaqui Tribe 790 $20
2016 1 Ak-Chin Indian Community Del Webb Corp. 2,800 $136
2017 1 Fort McDowell Yavapai Nation Town of Gilbert 13,933 $20
2017 1 San Carlos Apache Tribe Town of Gilbert 29,341 S20

Colorado River Pilot System Conservation Program

A number of projects funded by the Colorado River Pilot System Conservation Program involve
forbearance of CAP water deliveries by Tribes. These agreements are similar to a one-year lease
of CAP Indian water, except the water is left in Lake Mead instead of being delivered into Central
Arizona. As part of the first round of program funding in 2015, the Tohono O’'odham Nation (TON)
agreed to forbear delivery of 10,080 AF of its CAP water which it had ordered for delivery to a
recharge facility. TON received $171/AF for foregoing water deliveries. Reclamation paid the
$171/AF water acquisition cost, plus the fixed OM&R component of CAP’s delivery rates which is
$82/AF. The agreement is exempt from the pumping energy component of CAP delivery rates
($75/AF).

Two additional forbearance agreements were funded during 2016. TON committed to forbear
delivery of 9,800 AF of CAP water which it had ordered for delivery to recharge facilities. TON
received $176/AF as compensation. Similarly, the Gila River Indian Community (GRIC) agreed to
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forbear delivery of 10,000 AF of CAP water that it would have otherwise delivered to recharge
facilities. GRIC received the same price as TON of $176/AF.

Long-Term CAP Indian Contract Leases

Several long-term leases of CAP Indian water have been executed since 1991. Table 7 lists the
long-term Indian leases executed to date. Compensation to lessors in long-term agreements
typically has consisted of a one-time, up-front payment. To facilitate comparison to short-term and
annual lease prices, all lease payments were annualized using a 5.50% capitalization rate.
Annualized prices have ranged from $36 to $209/AF. Lessees typically pay CAP delivery charges
in addition to these lease prices. The majority of long-term lease prices have been established as
part of water rights settlement agreements, and thus may not be representative of market values.
Two recent transactions (described below) have been negotiated outside of a water rights settlement,
and thus are more representative of market prices.

Gila River Indian Community to the City of Chandler (2016)

In July 2016, GRIC and Chandler executed a water supply partnership involving multiple agreements
described previously in the LTSC section of this report. The transaction is the most recent market
agreement and was negotiated outside of a water rights settlement. As a result, this lease is likely
to serve as a benchmark for pricing in future leases of CAP Indian water. The terms of the CAP
water lease component of the agreement were:

1. An upfront payment to GRIC of $3,800/AF for a 100 year lease of 1,200 AF.

2. A swap of 125,000 AF of Pinal AMA LTSC (purchased by Chandler from GRWS in a
separate agreement) to GRIC in exchange for 1,250 AF of CAP water for a 100 year lease
term.

Gila River Indian Community to the City of Apache Junction (2014)

In 2014, the City of Apache Junction exercised an option to lease 1,000 AF from Gila River Indian
Community for 100 years for an upfront payment of $3,160/AF, equivalent to an annualized price of
$175/AF. Apache Junction initially acquired the option to lease in 2013.
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Table 7: Summary of Long-Term CAP Indian Leases

Up-Front | Annualized

Volume

Year | Term (AF) Price Price Status
($/AF) ($/AF)8
1991 99 Salt River Pima-Maricopa Multiple cities 13,300 $1,203 $66 Effective
1994 | 99 Fort McDowell Indian Community Phoenix 4,300 $1,279 $71 Effective
1996 | 100 Ak-Chin Indian Community Del Webb 10,000 $1,305 §72 Effective
2000 | 50 San Carlos Apache Tribe Phelps-Dodge 4,166 $1,200 $71 Effective
2000 100 San Carlos Apache Tribe Scottsdale 12,500 $1,468 $81 Effective
2002 | 50 San Carlos Apache Tribe Phelps-Dodge 9,834 $07 $65 Effective
2007 | 50 Gila River Indian Community Phelps-Dodge 12,000 $609 $36 Effective
2007 | 100 Gila River Indian Community Multiple cities 41,000 $1,832 $101 Effective
2009 | 100 White Mountain Apache (NIA Priority) CAGRD and nine cities | 16,282 $2,361 $1308 Pending
2009 | 100 White Mountain Apache (Indian Priority) | Nine cities 8,718 $2,903 $160 Pending
2013 100 San Carlos Apache Tribe Gilbert 5,925 $1,575 $96° Pending
2014 100 Gila River Indian Community Apache Junction 1,000 $3,160 $175 Effective
2016 | 100 Gila River Indian Community Chandler 1,200 $3,800 $209 Effective

As previously described, short-term leases of CAP Indian supplies have been priced at $19-$20/AF
annually, with the exception of the recent system conservation projects that valued CAP Indian water
at $171 and $176/AF, and Del Webb's lease of Ak-Chin water for $136/AF that is not subject to CAP
water delivery charges. In contrast, annualized prices for long-term leases are significantly higher
at $36-$209/AF. This premium suggests that lessees value the security of long-term water supplies.
In addition, 100 year leases may be used to secure a DAWS or CAWS, and are thus more valuable
than short-term supplies to many parties.

6 Up-Front prices annualized using a 5.5% capitalization rate.

7 Payment comprised only of an annual payment of $65/AF. No up-front payment was made.

8 Payment will be made when the WMAT leases go into effect upon congressional approval at which time the price will
be adjusted for inflation. The reported price reflects the December 2017 CPI.

9 $1,575/AF paid up-front, plus annual payment of $15.75/AF beginning in year 11 of the lease.
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Imported Groundwater

Interbasin transfers of groundwater are generally not allowed in Arizona. However, there are statutes
that provide exceptions to the prohibition on the development of groundwater export projects. These
statutes establish rules and regulations associated with the conveyance of groundwater from
McMullen Valley, Butler Valley, and Harquahala Irrigation Non-expansion Area (INA) to the AMAs. 0

Groundwater from these basins
has been considered a
potentially important source of
water supply and drought
protection for water users in the
AMA. To that end,
municipalities and investors
have acquired significant land
holdings in the basins on the
expectation that groundwater
export projects will emerge as
an attractive water supply
alternative. However, no
projects have been completed
to date. Figure 11 provides an
overview of the location of the
three groundwater basins.

Figure 11: Locations of Potential Imported Groundwater Sources

Harquahala Valley

ARS 45-554 governs
groundwater exports from
Harquahala Valley, which is an
Irrigation Non-Expansion Area
(INA). According to the
statute, the state or a political
subdivision of the state may
withdraw and transport
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groundwater from the Harquahala INA to an AMA for its own use, or use by AWBA. These
groundwater transportation authorizations are subject to depth and drawdown limitations.

Several public and private owners of land in the Harquahala INA are evaluating developing
groundwater transportation projects to supply water to the Phoenix, Pinal, and/or Tucson AMAs.

10 Statutes governing the use of groundwater from the Big Chino Basin in the Prescott AMA are not considered here.
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While no groundwater has been transported or marketed into the AMAs to date, potential
groundwater developers have secured access to the water supply by purchasing land in the
Harquahala INA. Recent land purchases motivated by the potential for groundwater development
have been completed by the City of Scottsdale and WAM.

City of Scottsdale

In 2012 and 2015, the City of Scottsdale purchased two adjacent farms with appurtenant exportable
groundwater rights in the Harquahala INA on behalf of two golf courses located in the City. Scottsdale intends
to develop a pipeline to deliver the groundwater from the farms to the CAP Canal, and wheel the groundwater
through the CAP to the golf courses. These properties are located relatively close to the CAP Canal. The
acquisition of these properties enabled Scottsdale to sell another City-owned Harquahala INA property located
further from the CAP Canal, and to avoid significant costs associated with developing infrastructure to convey
groundwater to the CAP Canal for transportation into the Phoenix AMA.

The Harquahala INA groundwater rights acquired by Scottsdale are long-term water supplies which will be
delivered through the CAP Canal. Table 8 summarizes the two recent Scottsdale purchases. As shown,
Scottsdale acquired a total of 3,683.97 AF at an average cost of $3,613/AF."" In addition to the acquisition
cost of the water rights, Scottsdale and the golf courses will incur the costs of developing a well field and
pipeline to the CAP Canal, as well as wheeling charges to use the CAP Canal.”? Scottsdale expects well field
and pipeline development costs to be $6.9 million, equivalent to $1,873/AF."3 Total acquisition and
development costs are $5,486/AF.

Table 8: City of Scottsdale Harquahala Groundwater Purchases

Year ‘ Buyer ‘ Seller Total Price  Volume (AF)  Unit Price ($/AF)
City of Scottsdale; .

2015 Desert Mountain Goff Clb Vidler Water Company $3,356,470 774 $4 337

2012 gﬁfztgdifstﬁiiim Sorf Gl | Vider Weter Company | 89,956,725 2910 §3 421

SUBTOTAL, ACQUISITION COSTS $13,312,195 3,684 $3,613

Well Field and Pipeline Development $6,900,000 3,684 $1,873

TOTAL COSTS $20,212,195 3,684 $5,486

Water Asset Management

Since 2014, WAM has acquired a total of approximately 2,725 acres in the Harquahala INA for a
total price of $21 million. This is equivalent to a unit price of $7,715/acre, or $2,572/AF assuming an

1 Assumes the full purchase price is allocated to the water rights, and no value is assigned to the land.

12 The O&M costs associated with the well field, gathering system, and pipeline to the CAP Canal are uncertain at this
time, and difficult to estimate with accuracy. Similarly, the energy costs associated with pumping the groundwater and
delivering it to the CAP Canal are unknown. As a result, these additional costs are not considered in this analysis.

3 Report to Scottsdale City Council from Water Resources Division. June 2, 2015.  Available from
http://lwww.scottsdaleaz.gov/Asset58751.aspx.
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exportable volume of 3 AF per acre. Estimates of infrastructure development costs and the proposed
development timeline are not available for WAM's properties.

McMullen Valley

ARS 45-552 specifies that any city or person that purchased land in McMullen Valley prior to January
1, 1988 may transport groundwater directly or through exchange for agricultural CAP entitiements,
to an adjacent AMA for use by a city/town, private water company, or groundwater replenishment
district. The statute allows for subsequent sale of the acquired land to another entity for development
of a groundwater transport project. Groundwater exports are limited to 6 million AF in total. In
addition, annual exports are limited to 3 AF/acre. The statute further allows for exports to increase
to 6 AF/acre in any year provided that the total withdrawals over a 10 year consecutive period do not
exceed 30 AF/acre. Use of McMullen Valley groundwater for assured water supply purposes is also
limited to the volume of water that can be withdrawn from a maximum depth of 1,200 feet below
ground surface provided the groundwater elevation does not decline by more than 10 feet per year
over 100 years and does not exceed 40% of the available groundwater in the basin.

In 1986, The City of Phoenix purchased 14,000 acres of McMullen Valley land for $30.6 million to
support a future groundwater transportation project. This property was anticipated to provide a 100
year supply of 38,000 AF per year. Documents published by Phoenix in 2008 and 2011 estimated
that the costs of developing the infrastructure needed to transport McMullen Valley groundwater
would total more than $86 million. In 2011, the City determined that it would not need water imported
from the McMullen Valley within the foreseeable future due to availability of inexpensive alternatives,
and declining water demand. As a result, Phoenix sold 12,900 acres at a 2012 auction to
International Farming Corporation for $30 million, equivalent to approximately $2,326/acre or
$789/AF. No other transactions of McMullen Valley water supplies, or farmland motivated by access
to water supply, are known to have been completed.

Butler Valley

ARS 45-553 limits groundwater exports from land owned by the state or by a political subdivision of
the state (i.e. all non-federal land). The statute does not limit the groundwater withdrawals from
historically irrigated acres, or limit the annual or total withdrawals from the basin. The Arizona State
Land Department (ASLD) is the only owner in the Butler Valley that is currently eligible to lease or
sell land and water for groundwater export. However, ASLD has not been actively engaged in
developing agreements for long-term groundwater exports from Butler Valley. Current groundwater
pumping in the Butler Valley is estimated to be less than 10,000 AF/yr in support of approximately
3,000 acres of irrigated land.
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Potentially Available Water Supplies

Estimating the quantity of water potentially available for acquisition is challenging as a result of limited
information regarding individual water entitlement owners’ willingness to sell, as well as uncertain
regulatory conditions. Further, quantity traded is a function of price. Thus, individual buyers can
influence the available supply. The best available estimates of water supply potentially available for
acquisition are published in CAGRD’s 2015 Plan of Operation, and are presented in Table 9. The
approach and assumptions used by CAGRD to develop these estimates are described as follows by
water entitlement type.

LTSC:

Total water supply: Based on total existing LTSC in the Phoenix AMA, Pinal AMA, Tucson
AMA, and Harquahala INA according to ADWR accounting as of April 8, 2014.

Available water supply, 2015-2034: Available LTSC supply (high end) includes LTSC not
currently owned or subject to an existing purchase agreement by CAWCD, CAGRD, or
AWBA, and LTSC not currently pledged to Designation of Assured Water Supply. The low
end of potentially available supply assumes a 50% acquisition success rate.

Available water supply, 2035-2114: Equal to 20 year estimate.

Effluent:

Total water supply: Equivalent to total annual effluent production in the Phoenix, Pinal, and
Tucson AMAs as reported in a 2013 Effluent Supply Survey prepared by WestWater for
CAGRD.

Available water supply, 2015-2034: The 20 year effluent supply (high end) includes all
effluent that is produced and not directly reused or recharged. The low end of potentially
available supply assumes a 50% acquisition success rate.

Available water supply, 2035-2114: Based on the 20 year supply escalated at the anticipated
annual rate of population change in Maricopa, Pinal, and Pima counties.

Central Arizona Project:

Total water supply: The sum of all CAP contract, subcontract, and unallocated volumes.
Available water supply, 2015-2034: Includes all supplies that were undelivered from 2010
through 2013, all Indian supplies delivered under short-term lease agreements, and all
Indian supplies delivered to permitted recharge facilities. The low end of potentially available
supply assumes a 50% acquisition success rate.

Available water supply, 2035-2114: Assumes available CAP Indian supplies are reduced
50% to account for additional on-reservation uses during the next 20 years, and that unused
CAP M&l supplies will be reduced by 64,300 AF over the same period, consistent with
project M&l supply usage modeled as part of CAGRD’s replenishment projections.
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Colorado River:

Total water supply: Equivalent to Arizona’s consumptive use minus CAP diversions,
averaged from 2010 through 2013.

Available water supply, 2015-2034: High end estimate is 20% of Arizona’s average annual
on-river agricultural consumptive use, 2010-2013. The 20% limit is based on Reclamation’s
guidelines for approving water transfers in California, “limiting cropland idling to 20%...should
limit economic effects.” The low end estimate assumes a 50% acquisition success rate.
Available water supply, 2035-2114: Equals 2015-2034 estimate.

Imported Groundwater:

Total water supply: 6.5 million AF in recoverable storage within the Butler Valley (ADWR,
Arizona Water Resources Assessment, 1994, Vol. Il), and 14.4 million AF from Harquahala
Valley (Southwest Groundwater Consultants, 2010). The sum of this total supply is divided
by 100 to estimate the annual supply.

Available water supply, 2015-2034: Zero AF based on extended development timeframe.
Available water supply, 2035-2114: High end estimate includes 65,000 AF/yr from Butler
Valley (equivalent to the total supply), and 138,149 AF/yr from Harquahala Valley
(Harquahala Valley Project Physical Availability Demonstration, Southwest Groundwater
Consultants, 2010). Low end estimate applies a 50% acquisition success rate.

Arizona Desalination:

Total water supply: 25,000 AF/yr of Yuma Area groundwater and 15,000 AF/yr of Buckeye
waterlogged area groundwater.

Available water supply, 2015-2034: Zero AF based on relatively high anticipated costs, and
extended permitting/development timeframe. More cost-effective water supplies are
expected to be developed prior to desalination projects.

Available water supply, 2035-2114: High end estimate includes 25,000 AF/yr of Yuma Area
groundwater and 15,000 AF/yr of Buckeye waterlogged area groundwater. Low end
estimate includes 2,000 AF/yr of Yuma Area groundwater and 12,000 AF/yr of Buckeye
waterlogged area groundwater.
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Table 9: Estimates of Water Supplies Potentially Available for Acquisition
Available Water Supply, 2015-2034

Available Water Supply, 2035-2114

Supply Supply Total Current Supply Low High Low High
Category Location (AF/YR, 100 YRS) = (AF/YR, 100 YRS) (AF/YR, 100 YRS)  (AF/YR, 100 YRS)  (AF/YR, 100 YRS)
Harq INA 2485 1,242 2485 1,242 2485
TsC PHX AMA 50,416 5,372 10,745 5,372 10,745
PIN AMA 23,263 2,988 5,975 2,988 5975
TUC AMA 12,759 1,400 2,800 1,400 2,800
PHX AMA 316,168 44,185 88,369 56,972 113,943
Effluent PIN AMA 10,330 2,331 4,663 3,746 7,493
TUC AMA 81,149 13,088 26,175 15,425 30,850
Contracts,
CAP Subcontracts, 1,415,000 279,700 559,300 175,600 351,200
Unallocated
Arizona
Colorado | Enfitlements 1143,700 109,800 219,700 109,800 219,700
River (Excluding
CAP)
Imported Harquahala 144,000 0 0 69,075 138,149
Groundwater | Bytier 65,000 0 0 32,500 65,000
Arizona Yuma Area 25,000 0 0 2,000 25,000
Desalination | pHx AMA 15,000 0 0 12,000 15,000

TOTALS:

3,304,200

460,100

920,200

488,050

988,300

Source: 2015 CAGRD Plan of Operation.
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Summary of Market Information

This market consultation report provided an overview of the market for water entitlements in Central
Arizona, and is intended to inform Buckeye of market prices to support future water asset
acquisitions. Market prices and trading were summarized for the following five asset classes traded
in Central Arizona:

e Phoenix AMALTSC

e Phoenix AMA Extinguishment Credits
e Colorado River Entitlements

e Phoenix AMA Effluent

e CAP Indian Contracts

e Imported Groundwater

Market prices and trading activity vary by asset class as a result of numerous regulatory, economic,
and hydrologic factors. In general, population growth and rising urban water demand have led to
water entitlement price appreciation in Central Arizona over the last decade. In recent years, reduced
availability of excess CAP water and concerns over potential Colorado River shortages have also
contributed to increasing prices. Prices and trading activity have risen for all water entitlement
classes. This trend is anticipated to continue into the future. In particular, price appreciation for
LTSC has accelerated in recent years, and has begun to depart from the historic cost-based pricing
observed in the market. Table 10 summarizes the range of market prices observed for each asset
class, and provides a qualitative assessment of trading activity. The prices shown in the Table
include only the acquisition cost of the entitlement, and do not include costs associated with
infrastructure development, water delivery, or treatment.

Table 10: Summary of Central Arizona Water Asset Prices and Trading Activity

Long-Term Storage Credits Sale PHX AMA High $110 $396 $350
Extinguishment Credits Sale PHX AMA Mid $25 $150 $80
Lease/Fallow YMIDD, CRIT, Cities Low $90 $190 $190
Colorado River Sale CVIDD Low $4,196 $16,783 $4,196
Land Purchase YMIDD, CVIDD, MVIDD Mid $3,200 $7,692 $3,200
Effluent Lease PHX AMA Low $118 $170 $170
) Short Term Lease | pHx AMA, System Cons. | Mid $19 $176 $20

CAP Indian
Long-Term Lease | pHx AMA Low $36 $209 $209
Imported Groundwater Land Purchase Harquahala INA Low $2,572 $4,337 $2,951
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Option 1: 10-year takedown, Seller Financed

|Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Reservation Payments 1,000,000 927,000 848,000 763,000 672,000 575,000 472,000 363,000 248,000 127,000 - - - - - - - - - - -
Debt Water Resource - - 408,161 835,423 1,283,169 1,752,941 2,246,461 2,765,665 3,312,739 3,890,162 4,500,765 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801
OM&R - 154,500 318,000 490,500 672,000 862,500 1,062,000 1,270,500 1,488,000 1,714,500 1,950,000 1,995,000 2,040,000 2,085,000 2,130,000 2,175,000 2,220,000 2,265,000 2,310,000 2,355,000 2,400,000
Wheeling - 206,000 424,000 654,000 896,000 1,150,000 1,416,000 1,694,000 1,984,000 2,286,000 2,600,000 2,660,000 2,720,000 2,780,000 2,840,000 2,900,000 2,960,000 3,020,000 3,080,000 3,140,000 3,200,000
Debt Infrastructure (Post-Purchase) - - 179,237 360,215 543,111 728,125 915,483 1,105,439 1,298,283 1,494,347 1,694,012 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716
Total 1,000,000 1,287,500 2,177,398 3,103,138 4,066,280 5,068,566 6,111,944 7,198,604 8,331,022 9,512,009 10,744,777 11,700,517 11,805,517 11,910,517 12,015,517 12,120,517 12,225,517 12,330,517 12,435,517 12,540,517 12,645,517
AF Purchased - 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
AF Under Contract 10,000 9,000 8,000 7,000 6,000 5,000 4,000 3,000 2,000 1,000 - - - - - - - - - - -
AF Under Control 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
Costs per AF Delivered

Reservation Payments - 927 424 254 168 115 79 52 31 14 - - - - - - - - - - -
Debt Water Resource - - 204 278 321 351 374 395 414 432 450 515 515 515 515 515 515 515 515 515 515
OM&R - 155 159 164 168 173 177 182 186 191 195 200 204 209 213 218 222 227 231 236 240
Wheeling - 206 212 218 224 230 236 242 248 254 260 266 272 278 284 290 296 302 308 314 320
Debt Infrastructure (Post-Purchase) - - 90 120 136 146 153 158 162 166 169 190 190 190 190 190 190 190 190 190 190

Total Cost per AF Delivered - 1,288 1,089 1,034 1,017 1,014 1,019 1,028 1,041 1,057 1,074 1,170 1,181 1,191 1,202 1,212 1,223 1,233 1,244 1,254 1,265
Cost per AF Under Contract 100 129 218 310 407 507 611 720 833 951 1,074 1,170 1,181 1,191 1,202 1,212 1,223 1,233 1,244 1,254 1,265

| Year 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Reservation Payments - - - - - - - - - - - - - - - - - - - -
Debt Water Resource 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 5,147,801 - - - - - - - - - -
OM&R 2,445,000 2,490,000 2,535,000 2,580,000 2,625,000 2,670,000 2,715,000 2,760,000 2,805,000 2,850,000 2,895,000 2,940,000 2,985,000 3,030,000 3,075,000 3,120,000 3,165,000 3,210,000 3,255,000 3,300,000
Wheeling 3,260,000 3,320,000 3,380,000 3,440,000 3,500,000 3,560,000 3,620,000 3,680,000 3,740,000 3,800,000 3,860,000 3,920,000 3,980,000 4,040,000 4,100,000 4,160,000 4,220,000 4,280,000 4,340,000 4,400,000
Debt Infrastructure (Post-Purchase) 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 1,897,716 - - - - - - - - - -
Total 12,750,517 12,855,517 12,960,517 13,065,517 13,170,517 13,275,517 13,380,517 13,485,517 13,590,517 13,695,517 6,755,000 6,860,000 6,965,000 7,070,000 7,175,000 7,280,000 7,385,000 7,490,000 7,595,000 7,700,000
AF Purchased 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
AF Under Contract - - - - - - - - - - - - - - - - - - - -
AF Under Control 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
Costs per AF Delivered

Reservation Payments - - - - - - - - - - - - - - - - - - - -
Debt Water Resource 515 515 515 515 515 515 515 515 515 515 - - - - - - - - - -
OM&R 245 249 254 258 263 267 272 276 281 285 290 294 299 303 308 312 317 321 326 330
Wheeling 326 332 338 344 350 356 362 368 374 380 386 392 398 404 410 416 422 428 434 440
Debt Infrastructure (Post-Purchase) 190 190 190 190 190 190 190 190 190 190 - - - - - - - - - -

Total Cost per AF Delivered 1,275 1,286 1,296 1,307 1,317 1,328 1,338 1,349 1,359 1,370 676 686 697 707 718 728 739 749 760 770

Cost per AF Under Contract 1,275 1,286 1,296 1,307 1,317 1,328 1,338 1,349 1,359 1,370 676 686 697 707 718 728 739 749 760 770






Option 1: 10-year takedown, Seller Financed
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Option 1: 10-year takedown, Seller Financed
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Option 1: 10-year takedown, Seller Financed

S per AF Under Contract
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Option 2: Upfront Purchase

S per AF Delivered (Upfront Purchase w/ Debt)
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CENTRAL ARIZONA June 7, 2018
GROUNDWATER REPLENISHMENT DISTRICT
FINAL 2018/19 - 2023/24 RATE SCHEDULE

CENTRAL ARIZONA GROUNDWATER REPLENISHMENT DISTRICT ASSESSMENT RATES

Units = $/acre-foot

Provi-
Firm sional Advisory
2017/18 2018/19 2019/20 2020/21  2021/22 2022/23 2023/24

Phoenix Active Management Area

Water & Replenishment Component * $ 214 $ 192 $ 211 $ 222 $ 224 $ 227 % 233
Administrative Component 2 36 40 41 41 37 33 30
Infrastructure & Water Rights Component 8 353 353 353 353 353 353 353
Replenishment Reserve Charge * 101 90 100 103 103 104 108
Total Assessment Rate ($/AF) $ 704 $ 675 $ 705 $ 719 $ 717 $ 717 $ 724
Pinal Active Management Area
Water & Replenishment Component * $ 204 $ 204 $ 225 $ 232 % 232 % 233 % 243
Administrative Component 2 36 40 41 41 37 33 30
Infrastructure & Water Rights Component 8 353 353 353 353 353 353 353
Replenishment Reserve Charge 4 108 97 108 111 111 112 116
Total Assessment Rate ($/AF) $ 701 $ 694 $ 727 $ 737 % 733 % 731 $ 742
Tucson Active Management Area
Water & Replenishment Component * $ 238 $ 221 $ 242 $ 249 $ 250 $ 251 % 260
Administrative Component 2 36 40 41 41 37 33 30
Infrastructure & Water Rights Component 8 353 353 353 353 353 353 353
Replenishment Reserve Charge * 131 103 100 100 103 105 109
Total Assessment Rate ($/AF) $ 758 $ 717 $ 736 $ 743 $ 743  $ 742 $ 752

Contract Replenishment Tax - Scottsdale °

Cost of Water $ 195 $ 205 $ 199 % 220 % 227 % 228 % 229
Cost of Transportation 0 0 0 0 0 0 0
Cost of Replenishment 0 0 0 0 0 0 0
Administrative Component 2 36 40 41 41 37 33 30
Total Tax Rate ($/AF) $ 231 $ 245 $ 240 $ 261 % 264 % 261 % 259
I
Units = $/Unit
Enrollment Fee - Commercial Subdivisions © $ 700 $ 924 $1,094 $ 1,135 $ 1,177 $ 1,219 $ 1,272
Enrollment Fee ’ $ 284 $ 284 $ 284 $ 295 % 307 % 319 % 332
Activation Fee - Minimum 8 $ 282 $ 282 $ 282 $ 293 $ 305 $ 317 % 330
Activation Fee - Phoenix AMA 8 $ 610 $ 820 $1080 $ 1,120 $ 1,160 $ 1,210 $ 1,260
Activation Fee - Pinal Post-2007 & $ 610 $ 820 $1,080 $ 1,120 $ 1,160 $ 1,210 $ 1,260
Activation Fee - Tucson AMA 8 $ 510 $ 640 $ 810 $ 840 $ 870 $ 900 $ 940

ANNUAL MEMBERSHIP DUES

Member Land Annual Membership Dues ($/Lot)°

Phoenix Active Management Area $22.63 $23.52 $2859 $ 3574 $ 3709 $ 3743 $ 29.39
Pinal Active Management Area $14.88 $1535 $19.36 $ 2520 $ 2704 $ 2816 $ 2263
Tucson Active Management Area $23.58 $24.54 $31.04 $ 3929 $ 4130 $ 4216 $ 3342

Member Service Area Annual Membership Dues ($/AF) ° $74.44 $76.53 $97.22 $128.79 $ 140.67 $ 149.06 $ 121.57
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CENTRAL ARIZONA June 7, 2018
GROUNDWATER REPLENISHMENT DISTRICT
FINAL 2018/19 - 2023/24 RATE SCHEDULE

NOTES:

1) The Water & Replenishment Component covers the projected annual costs of satisfying replenishment
obligations, including the purchase of long-term storage credits (LTSC) and the purchase and replenishment of
water and effluent. For the Phoenix Active Management Area (AMA), replenishment is planned to be
accomplished at direct underground storage facilities (USFs) and groundwater savings facilities (GSFs). For the
Pinal AMA, replenishment is planned to be accomplished by purchase of credits from CAWCD. For the Tucson
AMA, replenishment is planned to be accomplished at USFs.

2) The Administrative Component covers CAGRD administrative costs except labor related costs associated with
the acquisition of infrastructure and water rights. A $S2/AF has been added to this component to fund the
Board's CAGRD conservation program.

3) The Infrastructure & Water Rights Component covers the cost to develop additional water supplies and the
cost to construct additional infrastructure as the need arises.

4) The Replenishment Reserve Charge covers costs associated with establishing a replenishment reserve of LTSCs
as provided in ARS Sections 48-3774.01 and 48-3780.01.

5) The components of the Contract Replenishment Tax - Scottsdale reflect the provisions in the Water Availability
Status Contract to Replenish Groundwater between CAWCD and Scottsdale.

6) Enrollment Fees for Commercial Subdivisions are established per the November 5, 2015 CAP Board Amended
Enrollment Fee and Activation Fee Policy. Enrollment Fees for Commercial Subdivisions are phased in over a
two year period and starting in the 2018/2019 fiscal year forward are equal to the Member Land Enrollment
Fee plus the Tucson AMA Activation Fee. If a Commercial Subdivision enrolls with more than 50, then the
Commercial Subdivision Enrollment Fee applies on the first 50 parcels, and only the Member Land Enrollment
Fee applies to the number of parcels over 50.

7) The Enrollment Fee is collected pursuant to the CAGRD Enrollment Fee and Activation Fee Policy adopted by
the Board on May 1, 2008. A $2 per housing unit is included in the Enrollment Fee to help fund CAGRD's
conservation program.

8) The Activation Fees are in accordance with the Preliminary 2014/15 - 2019/20 CAGRD Activation fee schedule
adopted by the Board on November 7, 2013.

9) The Annual Membership Dues for Member Lands and Member Service Areas are pursuant to ARS Sections 48-
3772.A.8. and 48-3779 as well as the Policy on Collection of CAGRD Annual Membership Dues adopted by the
Board on April 7, 2011.

ASSUMPTIONS:

¢ Annual Membership Dues (AMDs) are set at the maximum allowed by state statutes for all years, except for FY
2019/2020, which were softened by 15% to provide a smooth transition

¢ Water Replenishment & Replenishment Reserve rates are highly dependent on CAWCD rates

¢ Presentation and additional information available at http://www.cap-az.com/board/meetings 2018-05-03 meeting

Page 2 of 2



BUCKEYE WATER RESOURCES MASTER PLAN | CITY OF BUCKEYE

Appendix D
LAND AREAS WHERE RECHARGE FACILITIES

COULD BE CONSTRUCTED

7.
C car~lia FINAL | APRIL 21, 2020






‘ i Wickenb g Vs
Valfre s, X

Lowe A S}er \

Witz Temlc ViEes.

2

EXPLANATIO

Town of Buckeye
D Municipal Planning Area

@ Sand & Gravel Operations

@ Existing Recharge Facility

® Planned Recharge Facility
@ Existing Linear Recharge
@ Planned Linear Recharge

Recharge Site Evaluation
B weis onyy

1 -- Very Low Volume or In Lieu
2 -- Low Volume

3 -- Low to Mid Volume

4 -- Mid to High Volume

5 -- High Volume

|:| Buckeye MPCs & Developments

2]ge) ¢Vl [NTEGRATED WATER RESOURCES PLAN )
A VOLUME I -- WATER RESOURCES N Figure 5_31;2
Caldwell TOWN OF BUCKEYE, ARIZONA echarge Site Feasibility Assessment

\Bephx-nas02\Projects\Buckeye_Town_oNGISVARCMaps\Figures\WResPlan_AquiferZones_RechargeSites.mxd  7/12/2010







	City of Buckeye Water Resources Master Plan Final | April 21, 2020
	Seal Page
	Contents
	Executive Summary
	ES.1    Background
	ES.2    Designation of Assured Water Supply
	ES.3    Water Supply Options
	ES.3.1    Major Water Supply Options 
	ES.3.2    Supplemental Water Supply Options
	ES.3.3    Future Water Supply Possibilities
	ES.3.4    Water Supply Requirement

	ES.4    Water Policy
	ES.4.1    Water Supply Designations

	ES.5    Infrastructure
	ES.5.1    Near Term Infrastructure Recommendations
	ES.5.2    Long Term Infrastructure Recommendations

	ES.6    Partnerships
	ES.7    Water Resource and Infrastructure Costs

	Chapter 1 - Additional Water Supply Opportunities
	1.1    Introduction
	1.2    Water Supply Needs
	1.3    Groundwater Basins near Buckeye
	1.4    Water Resource Options
	1.5    Water Resource and Infrastructure Costs
	1.6    Summary
	1.7    Observations and Recommendations

	Chapter 2 - Water Policy Recommendations
	2.1    Introduction
	2.2    Assured Water Supply Program Legal Framework
	2.2.1    Central Arizona Groundwater Replenishment District
	2.2.2    Aquifer Management
	2.2.3    Designation of Assured Water Supply
	2.2.4    Certificate of Assured Water Supply
	2.2.5    DAWS and CAWS Comparison

	2.3    Additional Water Sources
	2.3.1    Reclaimed Water 
	2.3.2    Harquahala Groundwater
	2.3.3    Buckeye Waterlogged Area
	2.3.4    CAP NIA Water
	2.3.5    Surface Water Supplies
	2.3.6    Indian Leases
	2.3.7    Untreated Water for Irrigation
	2.3.8    Water Conservation

	2.4    Regional Infrastructure
	2.5    Community Facilities Districts
	2.6    Adequate Water Supply Designation for South Buckeye
	2.7    Recommendations

	Chapter 3 - Reclaimed Water and Brackish Groundwater Treatment from the Buckeye Waterlogged Area
	3.1    Introduction
	3.1.1    Reclaimed Water
	3.1.2    Brackish Groundwater
	3.1.3    Chapter Outline

	3.2    Reclaimed Water
	3.2.1    Existing Water Reclamation Facilities
	3.2.2    Aquifer Recharge Technologies
	3.2.3    Recommended Strategies for each WRF
	3.2.4    Other Locations for Aquifer Storage and Recovery
	3.2.5    Reclaimed Water for Irrigation
	3.2.6    Reclaimed Water Flow Assumptions
	3.2.7    Recharge Basin Sizing Criteria
	3.2.8    Reclaimed Water Costs
	3.2.9    Reclaimed Water System Recommendations

	3.3    Treating Brackish Groundwater from the Buckeye Waterlogged Area for Potable Use
	3.3.1    Water Resources in Waterlogged Area
	3.3.2    Water Treatment Options
	3.3.3    Waterlogged Area Treatment Facility Concept with Brine Management Options
	3.3.4    Brackish Groundwater Treatment Costs
	3.3.5    Conclusions from the Brackish Groundwater Treatment Evaluation
	3.3.6    Brackish groundwater Development Recommendations



	Appendices
	Appendix A - Central Arizona Water Market Consultation Report (West Water Research)
	Appendix B - Annual Water Cost per Acre-Foot
	Appendix C - Central Arizona Groundwater Replenishment District Final 2018/19 - 2023/24 Rate Schedule
	Appendix D - Land Areas Where Recharge Facilities could be Constructed

	Tables
	Table ES.1 City of Buckeye Water Demand Projections
	Table ES.2 Future Water Supply Sources for Buckeye
	Table ES.3 Water Resource Costs for a 100-Year Supply
	Table ES.4 Water Resource Costs for Supplies Purchased on a per ac-ft Basis
	Table ES.5 Water Supply Capital and Present Worth Costs for 10,000 AFY
	Table ES.6 Annual Operating Costs for 10,000 AFY
	Table 1.1 Use the CAGRD for Groundwater Replenishment for each Development and Supply Treated Groundwater
	Table 1.2 Purchase Long Term Storage Credits in the Phoenix Active Management Area
	Table 1.3 Purchase Reclaimed Water Effluent Credits in the Phoenix Active Management Area
	Table 1.4 Lease CAP Water Currently Owned by Native American Communities
	Table 1.5 Purchase Groundwater Extinguishment Credits
	Table 1.6 Purchase or Lease Colorado River Water Entitlements
	Table 1.7 Use Buckeye's Reclaimed Water for Aquifer Storage and Recovery
	Table 1.8 Use Buckeye's Reclaimed Water for Direct Potable Reuse
	Table 1.9 Use Buckeye's Reclaimed Water for Direct Non-Potable Reuse
	Table 1.10 Import Groundwater from the Harquahala Groundwater Basin
	Table 1.11 Develop Groundwater in the Buckeye Waterlogged Area
	Table 1.12 Develop Non-Potable Water Supplies from Canals or Wells Owned by Canal Companies in Buckeye
	Table 1.13 Obtain Non-Indian Agricultural (NIA) Water
	Table 1.14 Purchase land and Associated Water Right from Enterprise Ranch
	Table 1.15 Water Resource Costs for a 100-Year Supply
	Table 1.16 Water Resource Costs for Supplies Purchased on a per ac-ft Basis
	Table 1.17 Water Supply Capital and Present Worth Costs for 10,000 AFY
	Table 1.18 Annual Operating Costs for 10,000 AFY
	Table 1.19 Water Resource Option Summary
	Table 1.20  Future Water Supply Sources for Buckeye
	Table 2.1 CAWS and DAWS Comparison
	Table 2.2 Water Conservation Measures
	Table 2.3 Summary of CFD Advantages and Disadvantages for the City
	Table 2.4 Criteria to Obtain a Designation of Adequate Water Supply (AdWS)
	Table 3.1 Recharge Options
	Table 3.2 Current (2015 - 2017) Reclaimed Water Flows 
	Table 3.3 Reclaimed Water Infrastructure Costs
	Table 3.4 Groundwater Quality: Buckeye Waterlogged Area
	Table 3.5 Treated Water Quality Goals
	Table 3.6 BWLA Treatment Facility Supply Wells Conceptual Design Criteria
	Table 3.7 Brine Management Option Evaluation
	Table 3.8 BWLA Treatment Facility Conceptual Design Criteria
	Table 3.9 Planning-Level Cost Estimate for BWLA Treatment Facility 

	Figures
	Figure ES.1 Central Arizona Groundwater Basins near Buckeye, Arizona
	Figure ES.2 City of Buckeye Proposed Reclaimed Water, Surface Water and Brackish Groundwater Infrastructure
	Figure 1.1 Central Arizona Groundwater Basins and Sub-Basins Near Buckeye, Arizona
	Figure 1.2 Land Areas Owned by Water Asset Management LLC and WHoldings in the Harquahala Groundwater INA. (Image Courtesy of Westland Resources and Water Asset Management LLC) 
	Figure 1.3 Land Areas Owned by Vidler Water Co. in the Harquahala INA. (Image Courtesy of Vidler Water Co.)  
	Figure 2.1 City of Buckeye Proposed Reclaimed Water, Surface Water and Brackish Groundwater Infrastructure
	Figure 3.1 2019 Wastewater Treatment Facilities, Collection Basins, and Reclaimed Water Infrastructure
	Figure 3.2 Proposed Recharge Facility for CAP Water and Festival Ranch Reclaimed Water
	Figure 3.3 Tartesso WRF Recharge Area
	Figure 3.4 Central WWTP and Sundance WRF Collection Basins and Proposed Recharge Area
	Figure 3.5 Sundance WRF Proposed Recharge Area
	Figure 3.6 Buckeye Waterlogged Area
	Figure 3.7 Buckeye Waterlogged Area Treatment Concept
	Figure 3.8 Primary Treatment Concept
	Figure 3.9 Options 1, 3 BWLA Treatment Facility Site Plan
	Figure 3.10 Options 2, 4 BWLA Treatment Facility Site Plan
	Figure 3.11 Options 2, 3 Brine Management Facility Site Plan

	Abbreviations




