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1.6 INTRODUCTION
1.1  General Description

In 2005 an association of 16 West Goodyear property owners formed a group known as the
Initial Development Group (IDG) to develop a plan to solve water and sewer service issues in the
area of the City of Goodyear (COG) known as the West Goodyear Central Planning Area
(WGCPA), which may be described as the area of the COG bordered by 110 on the north,
Perryville Road on the west, MC 85 on the south, and Cotton Lane on the east. To that end, the
IDG negotiated a Memorandum of Understanding (MOU) with COG that stipulated among other
things that a master water and wastewater studies be performed to quantify the WGCPA's
necessary infrastructure improvements and service capacity needs to satisfactorily provide water
and sewer service to the WGCPA., The IDG retained Coe & Van Loo Consultants, Inc. (CVL) to
prepare the required master water and wastewater study documents. The WGCPA Water and
WGCPA Wastewater master studies were completed and approved by COG in July 2006,

The MOU also stipulated that each of the participating property owners within the IDG enter into
a Development Agreement (Agreement) with the COG. Each Agreement had a 5-year “Sunset”
term at the end of which all provisions would expire unless plats were recorded and all agreed
upon development fees paid to COG. With only 2 of the 16 IDG Properties having proceeded,
under the terms of their Agreement, letters from the COG began being received by the varjous
members of the IDG on October 15, 2010, stating that COG planned to allow the Development
Agreements to lapse. Six (6) of the remaining 14 IDG properties responded to the COG with
applications for an amendment to their Development Agreements that would extend the Sunset
provision of the Agreement by two (2) years allowing time to renegotiate the terms of the
Agreement and then have a new Agreement for these six (6) remaining IDG properties heard and
ruled on by COG City Council,

In December of 2011, the COG City Council approved Amendments for the six (6) responding
IDG Members, which clarified the COG’s position and indicated that the granting of a two-year
extension would require that certain obligations be fulfilied by the six responding IDG Members
including the preparation of new updated WGCPA Water and Wastewater Master Studies, which
would reflect the findings of the COG’s Infegrated Water Master Plan IWMP) and the
recalculation of WGCPA’s necessary Water and Wastewater infrastructure improvements and
service capacity needs as well as cost allocation tables for the planned infrastructure
improvements. The following report fulfills this requirement for the WGCPA Water.

The water system infrastructure needs of the WGCPA have been updated and are presented in
this report. See Figure 1 for a project vicinity map.

1.2  Scope of Work

The five responding IDG Members retained CVL to complete an update to the previously
completed Water Master Plan as discussed above. This study determines what system
improvements to source, distribution, storage, and infrastructure are necessary to provide service
to WGCPA properties not already served by existing COG facilities. This study has also
recalculated the allocation of costs for these new or updated water infrastructure facilities to the
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participating IDG properties as well as those other WGCPA properties not already served by
existing COG water infrastructure facilities. The cost allocation for the new water infrastructure
facilities is based on an equivalent dwelling unit basis allocated over those WGCPA properties
not currently served by existing City water facilities. Equivalent dwelling units were determined
per the 2008 IWMP and have been calculated by dividing the Average Daily Demands for each
parcel by 390 gpd/DU, the demand unit factor for SF land use, see Table 1. The cost allocation
for delivery lines shall be based on a gross area basis further discussed in Section 7.0.

This report provides for the following tasks:

o Obtain the latest updates to the TWMP and review those portions applicable to the WGCPA.

o Verify and/or update the dwelling unit counts and land use plans for each IDG property.
Review the COQ’s latest land use plan for the study area limits. Update the dwelling unit
counts accordingly.

o Calculate demands for each IDG property and those areas not part of the IDG within the
WGCPA using the IWMP unit factors:

e Average day demands.

e Maximum day demands.
# Peak hour demands.

+ Fire flows,

o Develop an infrastructure grid from the IWMP for the alignment of transmission mains
within the WGCPA.

o Develop a general layout of a water system to serve the ultimate WGCPA demands. ldentify
the demand nodes on this grid to be depicted as an exhibit.

o Provide this information to Tata & Howard, the COG’s water modeling firm. Tata &
Howard will modify the current Goodyear Water System water model to include the
WGCPA demands, as calculated by CVL. The modeling results will be provided to CVL by
Tata & Howard for incorporation in the new Water Master Study.

o Prepare a new report summarizing our findings for review and approval by COG. The report
will contain the following discussion points:

* Introduction.

* Design Criteria,

s System Demands.

+ Existing Infrastructure.
» Proposed Infrastructure.

= Wells.

* Treatment Requirements and Brine Disposal.
= Storage,

*  Booster Pumping.

» Transmission Mains.

e Water System Modeling (results from Tata & Howard)

MATOE P08 Eavire\March 21, 2014 Master Water Study Update 032114 doos 3 Marc:h 2 1 5 20 I 4
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¢ Cost Analysis and Allocation to the service area properties identified in this report have
been updated and reflect the latest findings of this report. See Section 8.2 for an in-depth
discussion,

» Summary and Conclusions.
Well Study:

o Water supply will be provided by wells located within or in close proximity to the WGCPA
study limits, CVL will perform a cursory evaluation of available groundwater facilities,
This work shall consist of the following:

o Review of available data on agricultural wells within or adjacent to the WGCPA.

e Obtain well production and water quality data from ADWR, COG, or irrigation districts,
as necessary.

o Obtain water samples and perform water testing for arsenic, fluoride, nitrates, and Total
Dissolved Solids (TDS) for up to four (4) wells, The chemical analyses of the collected
well water will be performed by a laboratory licensed in the State of Arizona.

o Water quality and treatment requirements and brine disposal.
» Surface water sources/other sources,

1.3 Locatien

The West Goodyear water service area is approximately 3,500 acres and is bounded on the north
by the Interstate-10 (I-10), on the east by Citrus/Cotton Lane, on the west by Perryville Road and
on the south by the RID Canal, and includes portions of sections 2, 3, 10, 11, 14, 15, 22, 23, 24,
26 and 27 of Township 1 North, Range 2 West of the Gila and Salt River base and Meridian,
Maricopa County, Arizona. See Figure 2.

1.4  Land Use and Population

The City of Goodyear Land Use Plan for 2012 was used to generate the potable water demands
for the WGCPA (See Appendix A) for those areas of the study area not part of the IDG. Input
from the COG Engineering and Planning Departments was obtained in several meetings held in
January and February 2012 to clarify the intent of the Land Use Plan and obtain guidance in
assigning a land use designation to County Islands located within the study area. The area
consists mostly of single-family residential with industrial and commercial properties designated
in the northern and southern portions of the study area. A breakdown of land use and dwelling
unit densities is presented in Figure 3 for IDG lands and additional development properties.
Water demands for the study area are based on dwelling units and acreage and not per capita use,
therefore, no population projections are required.

1.5  Tepographic Conditions

The existing natural topography of the WGCPA is relatively flat. The study area slopes from
northwest to southeast. The high point within the service area property is in the northeast portion
of the site at the intersection of Cotton Lane and the 1-10, with an approximate elevation of
1,010 feet. The low point in the south portion of the site located at the intersection of Citrus
Road and the Buckeye Canal, with an approximate elevation of 889 feet.
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2.0 WATER SYSTEM DESIGN CRITERIA

The design criteria used to estimate water demands for this project in this report are based on the
2008 TWMP supplemented by the City of Goodyear Engineering Design Standards and Policy
Manual dated 2007 and City Staff, unless otherwise noted, all design criteria used in these
calculations were obtained from these references.

2.1 Water Pemand Criteria

The potable water demand criteria used for the WGCPA are summarized in Table 1. Demand
criteria are obtained from the City of Goodyear 2008 Integrated Master Plan.

Table T — Water Demand Criferia

Average Day Fire Flow
Demand Factor | Demand’

Langd Use

Single-Family Residential

Rural (0-2 DU/Ac) | 444 gpdDU | 1,500 (gpm)
Low Density (2-4 DU/Ac) 390 gpd/DU 1,300 (gpm)
Low-Medium Density (4-6 DU/Ac) 320 gpd/DU | 1,500 (gpm)

 Multi-Family Residential
Medium Density (6-10 DU/A¢) 285 gpd/DU
Medium-High Density (10-20 DU/Ac) 256 gpd/DU
" Industrial/Commereial -~ "
Light Industrial

Community Commercial
Public/Quasi Public

Schools 2,240 gpd/Ac

! Fire flow demand for commercial and industrial assumed to be 3,600 gpm.

| 1,500 (gpm)
| 1,500 (gpm)

3,000 (gpm)
3,000 (gpm)

| 1,742 gpd/Ac
2,033 gpd/Ac

3,000 (gpm)

Additional design criteria for demand include:

¢ Maximum day peaking factor is 1.7 {imes the average day demand.
e Peak hour peaking factor is 2.89 times the average day demand.

2.2 Water Delivery System Criteria
2.2.1 Potable Water Delivery System

The potable water distribution system will operate within minimum and maximum static pressure
as designated by the City of Goodyear design standards. In accordance with the City of
Goodyear design standards, the potable water distribution system is to be sized to provide
maximum day plus fire flow demand and peak hour demand in addition to the following design
requirements:
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o Pressures
e Minimum static pressure of 40 psig during average day, maximum day and peak hour
demands.
e Maximum static pressure in the system shall not exceed 80 psig unless individual
pressure reducing valves (PRV) are provided.
o Pressures in the system shall be maintained at 20 psig during maximum day plus fire flow
conditions.

o Velocities
s  Maximum = 10 fps under peak hour conditions.

o Hazen-Williams coefficient of 130 will be used to model the water distribution system,

o Unit friction head loss:
e Maximum: 10 ft per 1,000 £t length during peak hour,
e Maximum: 8 ft per 1,000 ft length during maximum day.

o Distribution Water Mains
e  Minimum 8-inch diameter lines fo serve residential developments with fire hydrants
allowed to be fed from one direction.
Minimum 12-inch diameter water mains in minor arterial street alignments.
Minimum 16-inch diameter water mains in arterial street alignments.

2.3 Water Supply Design Criteria

2.3.1 Well Design Criteria

The City requires that wells supply a total reliable capacity equal to 130 percent of maximum
day demand. All well water will be ftreated so that it meets the current water quality
requirements as mandated by Arizona Department of Environmental Quality (ADEQ) and
Maricopa County Environmental Services Department (MCESD) including the arsenic MCL
concentrations of 10 ug/l.. The City standard for TDS is 500 mg/L.. As mentioned above, CVL
has conducted a Well Study to identify potential sources of groundwater for meeting WGCPA
demands, The results of this study are presented in Section 5.0 and indicate that groundwaters
have TDS values in excess of the City standard of 500 mg/L, requiring treatment. The report
also discussed the potential for obtaining groundwater and/or surface water from utility providers
outside the City’s service area.

2.3.2 Reservoir Design Criteria

The current City of Goodyear storage design criteria require that a storage volume be provided
that meets the larger of the following criteria:

o Twenty-five (25) percent of maximum day demand plus 3 hours of fire flow reserve (largest

fire flow).
o One average day demand.
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Storage facilities must also provide emergency fire protection and maximize the use of water
production facilities. The WGCPA demands and storage requirements have been calculated for
ultimate buildout of the study area.

Detailed calculations of the required storage volumes may be found in Section 6.1,

Storage facilities must also provide emergency fire protection and maximize the use of water
production facilities. The WGCPA demands and storage requirements have been calculated for
ultimate buildout of the study area.

2.3.3 Booster Pump Station Design Criteria

Booster pump stations shall be designed and required to deliver the larger of peak hour demand
or maximum day plus the largest fire flow demand. Redundant fire pump capacity will be
provided; maximum day demands will be met with the largest pump out of service.
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3.0 WATERSYSTEM DEMANDS

The WGCPA average day, maximum day and peak hour potable water demands were calculated
in accordance with the demand criteria presented in Table 1 and Section 2.0 of this report.

3.1 Ulimate Potable Water Demands

Table 2a presents the potable water demands for the WGCPA IDG properties. See Appendix B
for spreadsheet calculations taken from Figure 3.

Table 2a - Potable Water Demands, IDG Properties

Area Average Day | Max Day Peak Hour
D 1.and Use BU's Demand Demand Demand
(gpm) (gpm) (gpm)
i Las Palmas (NOT A PART) - - - -
2 Amber Meadows 293 79 135 229
2A Amber Meadows School - 9 16 27
3 LaPrivada 569 154 262 445
3A La Privada School - ) 16 27
4 Pasco Ridge Phase 11 114 31 52 89
Silva — Rose Gardens 384 141 240 408
6 L.aJolia Vista 650 187 318 540
6A La Jolla Vista School - 19 32 54
7 Pradera 456 124 210 357
Pasco Ridge — Phase | 214 58 99 167
Las Ventanas 452 133 226 384
10 i.as Brisas Phase | 324 88 149 254
11 Levison 422 152 259 440
12 Citrus Ridge %0 107 183 311
13 Cotton Commons 460 85 i45 246
i4 El Cidro Ranch 468 114 193 329
15 El Cidro Ranch 484 123 210 356
16 El Cidro Ranch 234 63 108 183
20 L.as Brisas 2 / El Cidro Ranch 1,049 304 516 877
20.3A L.as Brisas 2 School - 26 44 75
TOTAL 6,663 2,606 3,411 5,799
NAITE! 12705 EnviroWMarch 21, 201 8\Master Water Study Update 6321 14 docx 10 March 21, 2014



West Goodyear Central Planning Area
Master Water Study Update

Coe & Van Loo Consultants, Inc.

CVL Project No. 1.07.0112705

Table 2b presents the potable water demands for the WGCPA additional development properties

as of 2012, See Appendix B for spreadsheet calculations taken from Figure 3.

Table 2b — Potable Water Demands, Additional Development Prepertics

Area Average Day | Max Day Peak Hour
D Land Use DU's Demand Pemand Demand
{(gpm) (gpm) (gpm)

A Light Industrial - 159 318 637
B Community Commercial - 28 56 {13
C M-HDR Multi-Family’ 150 27 54 108
E M-HDR Multi-Family’ 300 53 106 212
H LDR Single Family? 30 8 16 32

H Commaunity Commercial - 56 113 226
J County Land Light Industrial - 448 895 1790
K Community Commercial - 28 56 113
L Community Commercial - 10 26 40
M County Land-RR' 45 14 28 56
N County Land-RR' 250 77 154 308
O County Land-LDR? 90 24 48 96

003 Community Commercial - i2 23 46

P County Land-RR/LDR™ 300 84 168 336
Q County Land-LDR? 90 24 48 96
R County Land-LDR? 30 8 16 32

S LDR? 9 2 4 8

U LDR? 15 4 8 16
W L.DR? 21 6 12 24

TOTAL 1,330 1,244 2,115 3,596

'RR Rural Residential (0-2 du/ac)
% DR~ Low Density Residential (2-4 du/ac)
*M-HDR Medium-High Density Residential (10-20 du/ac)

Table 2¢ shows the total potable water demands shown in Tables 2a and 2b,
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Table 2¢ ~ Summary Water Demands

. = Average Da Max Da Peak Hour
Table Land Use DU's Demang (gp;;) Demand (gilm) Demand (gpm)
2a Al 6,663 2,006 3411 5,79%
2b All 1,330 1,244 2,115 3,596
TOTAL 7,993 3,251 5,526 9,394

Table 3 shows potable water demands by pressure zones as defined in the 2008 IWMP and
shown in Appendix A.

Table 3 ~ Ultimate Potable Water Demands by Zone per the 2008 IWMP

Average Day | Max Day Peak Hour
Zone Pemand Demand Demand
(gpm) (gpm) (gpm)
Zone 1 1,587 2,698 4,587
Gila River Zone 1,663 2,828 4,807
TOTAL 3251 5,526 9,394
Pressure zones are shown in Figure 4.
NAOTGH 12705 nviroiMarch 21, 2014 aster Water Study Update 032114 docx 12 March 21, 2014
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4.0  EXISTING INFRASTRUCTURE

The existing COG Water Distribution System Model currently maintained by Tata & Howard as
consultants to the COG served as the template for the analysis of the WGCPA study area. The
WGCPA system was modeled as a standalone system independent of the City's existing or
proposed production, storage, or pumping resources. The size of the required wafer
infrastructure necessary to provide service to the WGCPA was determined. Water pressures,
required system production and distribution system improvements necessary to meet uitimate
WGCPA needs were identified. See Section 6.0 for a full discussion.

4.1 Water Service Area

Most, but not all, of the WGCPA study area is within the COG water service arca. Figure 4
indicates that the area west and north of Van Buren and Citrus is within the Arizona Water
Company service area. A small area in Section 14, TIN, R2W is in the Valencia Water District.

4.2  Existing Distribution System

There have been improvements to the COG’s water distribution system since the completion of
the 2006 Water Master Plan, Water mains have been installed in Citrus Road, Lower Buckeye
and the southwest quadrant of the study area as a result of development in those areas. Figure 4
depicts the existing water main systemn within the WGCPA and differentiates between water
mains installed ag part of the 2006 Cost Recovery Ordinance (CRO) and those installed by others
or the City independently of the CRO. Those lines installed as part of the 2006 CRO will not be
impacted by the modifications to the distribution system described in this report.

The City’s quarter section water maps, updated on January 24, 2012, were used to prepare this
exhibit. See Figure 4.

4.3  Existing Production and Storage Systems

There is an existing storage tank and booster pump station (BPS) located north of the project site
at the intersection of Sarival Avenue and the [-10 (Site #21). The storage tank has a capacity of
2 million gallons (MG). There is also an existing water plant and well, focated approximately at
173* Avenue and Lower Buckeye Road known as Site #12. It contains the following: one (1) 2
MG tank, 2-500 gpm booster pumps and 1-1,000 gpm fire pump. The well produces
approximately 800 gpm of warm (102°F), high TDS (1,500 mg/L) water. The City has
purchased approximately 8.6 acres of land on the northeast corner of Harrison Street and Citrus
Road. This land will be the site of a future reservoir, treatment facility, and booster pump station
site that will serve the Zone | pressure zone and also the Gila Zone found within the WGCPA
Himits. This new facility is identified in Figure 4 as the West Goodyear WTF, It will be the sole
facility supplying water to both pressure zones in the WGCPA study area.

The City began accepting delivery of groundwater from two (2} wells located in the Adaman
Mutual Water Service area in 2011, Current deliveries are approximately 2.5 MGD and are
expected to increase to & maximum of 10 MGD as stipulated in an IGA approved by the Arizona
Corporation Commission, The City has currently received approval to obtain a maximum

4 MGD, Staff has indicated that ADEQ/ADWR approval of the withdrawal of quantities in
excess of 4 MGD will require a study that demonstrates that the resulting drawdown will not
affect migration of the PGA groundwater contaminants and that ADWR’s well drawdown model
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functions within acceptable levels with the additional pumping. It should be further noted that

1.5 MGD from the 4.0 MGD allocation has already been committed by agreement with the City
to other users within the City’s system. Water from these wells is transported in a 30-inch main
in Sarival, south to the Site #21 reservoir. On site booster pumps deliver this water to the COG

distribution system through a 24-inch in Sarival.

March 21, 2014
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56  WELLSTUDY

e | General

This report calculates the anticipated demands for the WGCPA at buildout conditions. These
demands are to be met by developing water production facilities that do not currently exist. The
traditional water source for the Goodyear service area has been obtained by the development of
wells. The groundwater quality of the aquifer beneath this area of Goodyear is poor to fair, with
concentrations of TDS, arsenic, and nitrates typically above the maximum containment limits
(MCL) set by statute for these constituents. Water temperatures are also high, with readings
commonly found above 100° F. Review of available well water quality data for City and
irrigation wells within the WGCPA area reveals that groundwater quality generally improves
from south to north. The purpose of this study was to determine if acceptable water quality
could be found in the northern reaches of the WGCPA by the sampling of selected wells. The
selection of these sampling wells was also made with the thought of developing these wells as
potable water wells required to meet WGCPA demands.

8.2  Description

The well spacing study performed by Clear Creek Associates as part of the 2006 Water Master
Study formed the basis of our well sampling and location study. In their report, Clear Creek
Associates identified all known wells within an area bounded by Sarival Avenue, McDowell
Road, Jackrabbit Trail, and Southern Avenue. CVL has adopted the data and map created by
Clear Creek Associated by adding the WGCPA study area limits and associated development
parcels. In addition, the service area limits of those providers servicing the area are shown. See
Figure 6.

The criteria for selecting suitable wells for sampling were as follows:

o  Wells are to be located north of Yuma Road. Wells located south of this road are known to
have very high TDS and temperatures as established by past well development experience by
the City.

o Wells would preferably not be located adjacent to the service area limits of other water
service providers. Development of a well at this location would potentially impact the
groundwater resources of the adjacent service provider necessitating the negotiation of a
waiver and approvals/permits from ADWR and ACC (for a private water company).

o ADWR pumping history indicated that the well under consideration had a recent history of
groundwater withdrawals and was currently registered as an active well.

o The well’s owner could be located and permission obtained to enter the well site for the
purpose of sampling. Should the well not be equipped with a well pump, obtain the owner’s
approval to engage the services of a well driller to install a portable well pump for drawing
water from the casing.

Following a thorough investigation, CVL was able to identify three wells within or adjacent to

the WGCPA that met the above criteria and were acceptable to the City as sampling wells and as
a potential location for future potable water wells. See Figure 6.
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o Well 607193 located on the northeast corner of Harrison Street and Citrus. Owned by the
Roosevelt Irrigation District (RID).

o Well 605172 located one-quarter mile west of Cotton Lane south of McDowell Road, owned
by the Roles RV Park.

o Well 608473 located on the southeast corner of McDowell Road and Citrus, Owned by the
Arizona Department of Transportation (ADOT).

Sampling of the RID and Roles Well was performed in late May and early June 2012. (An entry
permit necessary to access the site and sample the ADOT well was not received in time for this
study and available ADWR water quality data has been obtained and is exported below.) The
results are shown in Table 4 below:

Table 4 — Well Sampling Results

Contaminants Well 667193 Well 6007027 Well 608473° MCL
Arsenic 0.0020 mg/L. 0.0026 mg/L - 0.010 mg/L,
Fluoride ND (non detect) ND 6.5 mg/L 4.00 mg/l.
Nitrate — N 28 mg/L. 18 mg/l. - 10 mg/L
TDS 2,400 mg/L 1,400 mg/L 804 mg/L’ 500 mg/L’
TRID Well,

? Roles Well.

¥ ADOT Well (results from 1982, ADWR imaged records).

* City Standard, not a MCL.

* A specific conductance of 1,200 uS/cm was measured. A general conversion factor of 0.67 was used to convert the
conductance to TDS {TDS)ppm = Conductivity pS/em x 0.67].

See Appendix A for a copy of the lab results.

53 Biscussion

The water quality data indicates that treatment will very likely be required to remove excess
contaminants from the groundwater. The development of a potable water well at these Jocations
will attempt to select aquifers with the highest water quality through a zonal sampling program.
1t is noted that high nitrate bearing aquifers may be avoided by the approximate distribution of
casing perforations away from the shallow aquifers that are typically contaminated with nitrates.
However, arsenic and TDS are likely to be found in the deeper aquifers that would be tapped for
the development of a potable well.

The City has selected treatment technology known as SORB 33 for the removal of excess arsenic
in groundwater. Trials are ongoing for the use of Layne RT media to replace the SORB 33
system. This new technology has the benefit of greatly reducing the costs of regenerating the
media and appears to have a greater bed life before regeneration is required according to City
Operations Staff.

The City has indicated that a Reverse Osmosis (RO) technology will be used to reduce TDS
concentrations. This technology produces a waste stream equal to approximately 20 percent of
the raw water inflow to the treatment system; that is, the production of one (1) gallon of treated
water will require the introduction of 1.25 gallons of high TDS water through the treatment

March 21, 2014
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process, The waste stream is highly saline, with typical TDS concentrations of 8,000 to 9,000
mg/L and is known as brine,

The City prohibits the discharge of any future brine discharge into its sewer collection system.
The high salt content of the brine water impact the biological processes at the treatment plant by
reducing treatment effectiveness. The brine water also adds a hydraulic load to the treatment
plant pumping and process facilities occupying capacity that would otherwise be dedicated to
treatable sewage waste streams. Approximately 0.5 MGD of {reatment capacity at the 157"
Avenue WWREF is currently brine wastage from existing RO treatment operations at City wells
according to City Operations Staff. Lastly, brine wastewater is unaffected by the conventional
biological treatment processes found at the 157" Avenue WWRF and will increase the salinity of
the treated effluent, thereby reducing its value as reclaimed water for irrigation and other
potential uses impacted by high TDS concentrations.

5.4  Brine Disposal

The disposal of brine generated form RO treatment is a challenging issue, The City of Goodyear
has considered two disposal alternatives that are summarized in this report:

o Deep Well Injections.

o Evaporation Ponds.

Deep well injection of brine has been studied by the City and a report was prepared by CHZM
Hill in 2007 to investigate this option. This alternative requires detailed and extensive
hydrogeological studies and aquifer impact studies/monitoring to satisfy ADWR and ADEQ
permitting requirements. The City considers deep well injection as a long term solution that is
not currently being actively considered for immediate implementation,

Evaporation ponds for the disposal of brine wastes utilize the large deficit between annual
precipitation and evaporation exhibited by the Sonoran Desert climate prevalent in south-central
Arizona. Typical annual precipitation amounts of 8.2 inches are experienced in the Goodyear
area compared o an annual evaporation of 72.0 inches. The difference between precipitation
and evaporation, approximately 63.8 inches, indicates the theoretical amount of additional water
that would be evaporated in a year. Precipitation, evaporation and brine water discharges are
inputs to water balance calculations used to determine the basin area required to fully evaporate
the brine water in a one-year cycle.

CVL has performed a preliminary water balance using WGCPA average day water demands and
limiting accumulating depths at any time during the year to 2-foot depth maximum, The results
are shown in Table 5, below.

The results indicate that an area of approximately 250 acres would be needed to dispose of the
brine water generated when treating well water produced to meet all WGCPA demands. A factor
of 1.25 was added to the area above to account for berming, access roads, and other site
requirements for a total area of 310 acres.

The basin area may be configured as three separate basins to allow for the periodic dosing and
rest cycles of each basin and allow for maximum operational efficiency in managing the
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incoming brine volumes. All basing must be lined with an impermeable liner such as 60 mil
nylon-reinforced HDPE geomembrane to protect the underlying aquifers from contamination.
The residual accumulating salt and debris are to be removed and landfilled to an approved
facility on a periodic basis.

Provisions must be made to pump brine waste from the treatment facilities to the evaporation
basins. The delivery system would be designed on the basis of an MDD production of the RO
system, approximately 1,400 gpm. The brine solution will be delivered to the evaporation basins
in a pressure line of the appropriate diameter determined as part of a future siting study. A
comprehensive study which is outside of the scope of this report must be performed to site this
facility.
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6.0 PROPOSED INFRASTRUCTURE

The proposed potable water infrastructure will consist of a system of water distribution mains,
booster pump stations, pressure control valves, wells, storage tanks, and treatment facilities, The
water distribution mains will follow the major street alignments. The booster pump stations will
be designed to meet the greater of the maximum day demand plus fire flow or the peak hour
demand. The storage tanks will supplement the source supply when demands exceed maximum
day demand (i.e. peak hour and fire flow). Storage and booster pumps will be located on the
same site, with perimeter screen walls to enhance aesthetics. The required treatment facilities
will remove excess contaminants from the new water in accordance with regulatory water quality
requirements and will be located at the storage site. The minimum line size modeled was 12-
inch, owing to the conceptual level of planning detail known at this time.

Figure 5 shows the approximate locations of the potable water distribution piping system within
arterial streets (o serve as regional WGCPA mains. Waterlines within each development are not
considered as these will be the particular developer’s responsibility. The water mains necessary
to serve the IDG properties are also shown and depict the mains necessary to provide service to
these properties. Storage tanks, booster pump stations, and treatment required to meet West
Goodyear demands will be located at the proposed Water Plant Facility. See Section 5.0 for a
discussion of well water supply to the development, The final locations of the water distribution
system may vary as the subdivision designs are completed and components of the distribution
system are internalized.

All facilities will be compatible with the City’s SCADA syster.

6.1 Storage Reservoirs

In accordance with the design criteria established in Section 2.0, storage for the study area shall
be the larger of the following:

o 25 percent of maximum day demand plus 3 hours of fire flow reserve (Jargest fire flow).

o 100 percent of average day demand.

Total storage volume required for the project is estimated to be 5.0 million gallons (MG) at
ultimate buildout. The Zone 1 will require 2.5 MG storage and the Gila River Zone will require
2.5 MG storage. All storage for both zones will be located at the West Goodyear WTF, The
City requires storage reservoirs to be built in 0.5 MG increments with 1.0 MG being the
minimum size. Tables 6a through 6¢ show the storage required for ultimate buildout of the
WGCPA.

Table 6a summarizes the storage requirements of the IDG Development Properties. Volumes
were calculated as outlined in Section 2.0.
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Table 6a - Storage Requirements for IDG Properties

25% 25% Average Cit
MaxDay | Max | FireFlow | MDD+ & ADD | Calculated Y
Pressure p Day . Reguired
Demand Day Deamnd F¥ Storage Storage
Lone Demand ., Storage
(gpm) Demand {gpm; Storage (gpm) MG) (MG) MG)
{gpm) MG)
! 1,605 401 3,000 1.17 944 1.36 1.36° 1.5
Gila 1,806 452 3,000 119 1,063 1.53 .53 20
River
Total - - B - - - 2.89 3.6
'Fire flow demand assumed to be 3,000 gpm for Commercial & Industrial land use. Storage is for 3 hours.
*The Average Day Demand requirement governs,
Table 6b ~ Storage Requirements for Additional Development Properties
25% Fire 25% Average City
Max Day Max MBD + Day ADD Calcalated | Required
Pressure Flow - g
Zone Demand Day Pemand’ ¥¥ Pemangd Storage torage Storage
(gpm) Demand Storage {gpm) {MG) (MG) MG)
(gpm)
(gpm) {MG)
1 1,094 273 3,000 0.93 643 0.93 0.93% 1O
Giia River 1,622 255 3,000 0.91 501 0.87 0917 1.0
Totai - - - - - - 1.84 2.8
'Fire flow demand assumed to be 3,000 gpm for Commercial & Industrial land use.
2The 25% MDD + 3 hours fire flow requirement governs.
Table 6¢ — Total Storage Requirements for WGCPA Study Area
25% 25% Average City
Max Day Max Fire Flow | MDD + Day ADD Caicalated | Required
Pressare i
Zone Demand Day Demand FF Demand Storage Storage Storage
(gpm) | Pemand | (gpm) Storage (gpms) MG) MG) MG)
(gpm) (MG)
1 2,698 675 3,000 1.5¢ 1,587 229 2.29° 2.5
Gila River 2,828 797 3,000 1.56 1,663 2.49 2.40° 2.5
Fotal - - - - - 4.4.73 5.6

' Fire flow demand assumed to be 3,000 gpm for Commercial & Industrial land use.

*The Average Day Demand requirement governs.

{Storage is recaleulated in Table 6¢ using the established criteria.]

The total storage for the WGCPA area will be provided at the future West Goodyear WTF. Thig
facility will be located in Zone 1 but will provide water to Zone 1 and the Gila Zone. Supply
wells for the WGCPA area planned in the northern portion of the area near the future WTF site,
A dedicated supply line and separate booster pumps will be installed to supply the Gila Zone
from this location,
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6.2  Water Plants and Booster Pump Stations

A water plant is required to provide adequate potable water flows and pressures to the project at
ultimate buildout within their respective zones, Each zone will be served by a dedicated booster
pump system drawing from a combined storage reservoir.

The following facilities will be provided at the water plant sites:

Booster pumps {one for each zone)

Water Reservoir Storage — Depressed Steel Tanks

Hydropneumatic tank and appurtenances

Pressure reducing valves - (100 percent PLC controlled and monitored)
Chlorination equipment

Electrical equipment and controls including variable frequency drives
Instrumentation equipment

Masonry screening wall and landscaping

Emergency electrical generator

Electrical/control and chlorine buildings to match adjacent architecture
Water treatment (as necessary) to remove excess containments and/or TDS

Controls for well, treatment, PRV, and booster pump station shall be compatible with
COG’s SCADA system,

o 0 0 0 0O ¢ 0 0 0 O 0 0

The booster pump stations at the water plants will be designed in accordance with City of
Goodyear requitements. It will include a firm pump capacity that shall meet the larger of
maximum day plus fire flow or peak hour demands. Tables 7a through 7¢ summarize the booster
pump station pumping capacities for each pressure zone contained within the WGCPA.

When looking at the DG properties only (Table 7a) and at the Additional Development
properties only (Table 7b) the combined booster pump requirement appears greater than when
looking at the totals for all properties. The requirements are to provide the larger of maximum
day plus fire flow or peak hour demands. When the demands are smaller, for example when
only looking at the IDG properties or the Additional Development properties, the governing
number is the maximum day plus fire flow (3,000 gpm). When the demands are larger, for
example when looking at the total WGCPA properties, the governing number is the peak hour
demand.
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Table 7a - Booster Pump Station Capacity for IDG Properties Only

Maximum Day | Firm Pump
Site Przzi:;re ]):::;l;f({; 1;:;11) Demand' + Fire | Capacity’
Flow (gpm) (gpm)
_ 1 2,728 4,605 4,610
West Goodyear WIF =
Gila River 3,071 4,806 4,810
Total 9,420

" Commercial/ Industrial Fire Flow = 3,000 gpm
% Assuming largest pump out of service

‘T'able 7h — Booster Pump Station Capacity for Additional Development Properties Only

X Maximum Day | Firm Pump
Site I’zzs;it:re De?i:;it;{(‘;;!;n} Demand’ + Fire | Capacity’
Flow (gpm) (gpm)
i 1,859 4,094 4,100
West Goodyear WTF
Gila River 1,737 4,022 4,030
Total 8,130

Table 7¢ - Water Plant Booster Pumping Capacity Requirements

Peak Hour Maximum Day | Firm Pump
Site Pressure Zone | oo (zpm) Demand' + Fire | Capacity’
Flow (gpm) (gpm)
1 4,587 5,698 5,700
West Goodyear WTF =
Gila River 4,807 5,828 5,830
Total 11,530

The water plant for both pressure zones will be located in Development Property No. 5 (Citrus
and Van Buren 160) at the NEC. Citrus and Harrison Street on property acquired by the City for
that purpose. Gila zone dedicated booster pumps and a dedicated 24-inch supply line along
Citrus Road from Harrison to Lower Buckeye Road will be installed to serve the Gila Zone.
Table 8 presents the future operating pressures at the water plant,

If required, individual PRV’s shall be installed at each dwelling unit where pressure will exceed
80 psig subject to the City’s approval. The dwelling units that require individual PRV’s are not
specified within this report but will be determined during final design for each subdivision.

Pressure zones and pump station data have been incorporated in the model as outlined in the
IWMP. Pressures exceed 80 psi for approximately 2,000 dwellings. It is recommended the City
revisit the IWMP recommendations regarding the pressure zone boundaries and/or HGL criteria.

March 21, 2014
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The pump station pressure data may be reviewed during design fo refine the system pressures. It
is noted that grading plans for this area are not available at this time and an accurate assessment
of system pressures cannot be made until final parcel topography is known.

Table § - Booster Pump Station Pressure Data

Zone Plant Item Value, it MSL
. Base Elevation 1,010
Zone 1 | West Goodyear WTF |~ 00 HGL (static) ] 1,165 (67 psi)
. Base Elevation 929
GilaZone | West Goodyear WIF o o ne HGL (static)] 1,100 (74 psi)

6.3  Well Capacity

The proposed well production capacity to serve the WGCPA is shown in Table 9 below and is
calculated using the City’s design criteria described in Section 2.3.1 of this report.

Table 9 - Well Production Capacity

Avg:g:u};)daiiy Net Well Production IE:' ;{;S:cgj;l;

Zone 1 2,698 gpm 3,507 gpm 4,384 gpm
Gila River 1,663 gpm 2,162 gpm 2,702 gpm
Total 4,361 gpm 3,669 gpm 7,086 spm

T Assuming high TDS and RO treatment that removes 20 percent of production waster as brine waste, That is, gross
well production = net well production x 1.25.

The number of wells required to meet the gross production requirements shown in Table 9 above
are caloulated assuming a well yield of 1,200 gpm for each well.

# Wells = 7,086 + 1,200 gpm/well or 5.9 say 6 wells.

The number of wells required to meet WGCPA production demands will vary with well pumping
rates. A lower well yield will result in the need for additional wells, larger well vields will result
in fewer wells.

The three (3) existing well sites and the proposed location of three (3) additional wells fo serve
the WGCPA are shown in Figures 6 and 8 These will provide groundwater to the proposed
water reservoir to be located on the northeast corner of Harrison Street and Citrus Road (West
Goodyear WTF) through a system of raw delivery water mains. All wells will be sited within the
City’s service area. This water will be treated (if required) and disinfected prior to its storage on-
site. A booster pump station will pressurize the water to system pressures identified in Table 9.
Figure 8 illustrates the proposed well delivery system.

A well located just east of the intersection of Cotton Lane and I-10 is owned by Sunbelt
Holdings, a member of the IDG. Additional groundwater resources may be made available to
the City by extending a raw water delivery line to Site 21 upgraded to receive this additional
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water for discharge into the existing City distribution system. It is anticipated that this well will
produce up to 1,200 gpm as reported by the well’s owner. Water delivered and stored at the
West Goodyear WTP Site could contribute to the IDG’s production and storage requirements as
stipulated by the MOU with the City.

We note that this well is within the Liberty Utility Company’s (Litchfield Park Service
Company) service area; however, preliminary discussions with the Liberty Utility Company have
indicated a willingness to consider the sale of water to the City in a manner similar to that of
COG’s agreement with the Adaman Mutual Water Company. Acceptance of water from the
Liberty Utility Company is contingent on a variety of factors which will have fo be evaluated.

This report provides a conceptual plan for developing a well system to provide potable water
necessary for the development of the properties within the study limits. Alternatives such as
developing a system to convey CAP allotments to the City, the use of additional water in the
Adaman Service Area, and/or the Liberty service area have also been identified as potential
future sources to supply all or a portion of the water required for this area.

6.4  Reclaimed Water Impacts

The City’s reclaimed water system will be built over time but will not be complete until full
buildout. The necessary conveyance facilities may not be available to meet a particular
development’s irrigation demands prior to full buildout. Irrigation demands may be met through
the potable water system. The City will require that the potable water supply be increased fo
meet these demands on an interim basis. Individual developments will be required to prepare
water studies to address these issues and identify a water supply solution for implementation.

6.5 Surface Water Sources

The City undertook a study to develop its 18,485 AF (16.5 MGD) CAP allocation by
participating in the construction of a Surface Water Treatment Plant (SWTP) with other West
Valley providers in 2004-2005. The SWTP would be located near Camelback Road and the
Beardsley Canal and a 30-inch pipeline extended south, along Citrus Road, to serve as a delivery
conduit to the City system connecting with an extended City transmission system south of I-10.
The study’s conclusions were that the implementation of this solution was not in the City’s best
interest at that {ime (2006),

CVL notes that the first phase of a SWTP at the above-designated location was designed and
constructed by Arizona American Water (now EPCOR) and has been online since 2010,
producing up to 12 MGD of treated water,

1t is recommended that the City review its options to treat a portion of its allocation of CAP
water at the EPCOR SWTP through the funding of an expansion of the facility. A treated water
transmission main from the SWTP to the City’s water service area would be installed and
connected to a reservoir provided at the proposed West Goodyear WTF to provide service to the
WGCPA., A cost benefit analysis comparing the drilling and treatment of new wells versus
constructing a surface water treatment facility would define the optional first phase production
volume of this alternative.
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7.0 WATER SYSTEM MODELING

The network analysis for the proposed WGCPA water distribution system was analyzed by Tata
& Howard using WaterCAD Sofiware, version 7.0 by Haestad Methods as a standalone system.
The analysis was used to determine the size of water mains necessary to meet ultimate build out
demands of the WGCPA. Inputs from this model enabled CVL to determine the water resources
necessary to meet the WGCPA properties development.

The layout of the proposed distribution system for the service area is shown in Figure 3.

7.1 General Plan for WGCPA Water Sysfem

The WGCPA developments will be served by a proposed water plant and booster pump station,
through potable water wells, and a distribution system consisting of 12-inch, to 24-inch potable
water lines, The Study area extends into two pressure zones, Zone 1 to the north and the Gila
Zone to the south (see Figure 7).

The Zone split will be achieved by making the following modifications to the water systen:

o A dedicated supply line will serve the Gila Zone from the West Goodyear WTF.

o Closed valves or pressure reducing valves (PRV) will be placed on north-south aligned pipes
just north of Lower Buckeye Road in Perryville Road, Citrus Road and South 173" Avenue

o A PRV will be placed on the 8-inch pipe in South 169" Avenue just south of Lower
Buckeye,

o It will be necessary to install a zone valve on the existing 16-inch waterline in Lower
Buckeye Road, just west of the 173" Avenue 24-inch main intersection. This will allow for
the Site 12 water plant to push water to Lower Buckeye Road, east and south to Cotton Lane
as is currently performed.

o A future 12-inch line will extend from the Gila Zone 16-inch main in Lower Buckeye Road
to the proposed internal El Cidro water distribution system to establish a looped connection.

o The future extension of 12-inch waterlines along Dunlap Road, from Cotton Lane, west, will
not connect to the existing 16-inch Cotton Lane transmission main to maintain the zone
separation. This will allow for the looped feed to parcel 16, located cast of cotton Lane.

Figure 7 shows all these proposed improvements. See discussion in Tata & Howard report,
Appendix C.

Supply for the potable water system will be from wells or other off-site water sources that will be
located on-site and off-site the WGCPA study area. A proposed 5.0 MG storage facility will be
located at the West Goodyear WTF Site (Citrus Road and the West Harrison Street alignment).
These facilities will provide adequate supply and storage for build out of the WGCPA
developments,
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7.2 Network Analysis — Ultimate Phase

The network analysis for the distribution system was completed using WaterCAD version 7.0. A
model was created and modified as necessary to demonstrate that the water infrastructure meets
the water system design criteria. The network distribution systems are shown in Figure 5. The
network was analyzed for average day, maximum day, peak hour and maximum day plus fire
flow demand conditions. Demands were allocated to the nodes based on the proposed lotting
shown in Figure 3. See Appendix B for a table showing how the demands of each parcel were
assigned to each node. Residential fire flow (1,500 gpm) and School or commercial fire flow
(3,000 gpm) were assigned to each appropriate node independently to verify available pressure
and flow for the system during a fire flow event. Hydraulic grade lines (HGL) shown in Table 8
were used for the reservoirs supplying the distribution system,

The pipes were sized based on pressure requirements for average day, maximum day, peak hour
and maximum day plus fire flow, as described in Section 2.0.

Input parameters of the water distribution system modeling include:

o Pipe Diameters (inches).

Elevations of nodes/junctions (feet).

Residential and Commercial/School fire flows = 1,500 gpm and 3,000 gpm, respectively.

o
o System Water Demands (gpm).
8]
o Hazen-Williams, C=130.

QOutput parameters include but are not limited to:

Velocities (fps).
Pressure (psig).
Head Loss (feet).

o
o
o
o Flow Rates (gpm).

7.2.1 Modeling Results

Figure § presents the water distribution system including node locations, pipe locations and pipe
sizes for the Ultimate distribution system, see Appendix D. For the Tata & Howard WaterCAD
results performed on August 30, 2012. These were updated on December 10, 2012, to reflect
additional analysis performed to completely separate the Gila and Zone 1 pressure zones while
providing an emergency interconnection between the zones through PRVs, see Appendix C.
Tables 10 and 11 summarize the results for each demand scenario from Tata &Howard’s
recommended alternative (Alternative 3),
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Table 10 - Results of WaterCAD Analysis for Ultimate Buildout (Zone 1)

Pressure (psig) Maximum
Scenario Flow — - Velocity
(zpm) Minimum| Node | Maximum | Node (fps) Pipe ID
Average Day 2,000 60 22876 97 13208 i.4] P1745
Maximum Day 3,660 59 22876 97 13208 2.40 P1749
Peak Hour 5,750 57 22876 95 13208 4,08 P1749
Maximum Day + Fire Flow' 5,698 35 22876 - - -

"Minimum pressures occur during a commercial fire flow event of 3,000 gpm.

The location of nodes may be found in Tata & Howard’s nodal figure. The equivalent CVL node
shown in Figure 5 has been added, if one exists.

Table 11 - Results of WaterCAD Analysis for Ultimate Buildout (Gila Zone)

Pressure (psig) Maximum
Scenario Flow — - : Velocity
(gpm) Minimum| Node |Maximum | Node (fps) Pipe ID
23958 22824
Average Day 1,600 63 (CVL32) 87 (CVL 53) 1.13 P1751
e 23998 22824
Maximum Day | 2,440 62 (CVL 32) 86 (CVL 53) 1,73 P1751
23998 22824
Peak Hour 4,650 57 (CVL 32) 79 (CVL 53) 3.30 P1751
Maximum Day+ | 5 58 | 35 | 22876 : : . -
Fire Flow

"Minimum pressures occur during a commercial fire flow event of 3,000 gpm.

The results indicate that the proposed water distribution system infrastructure will deliver water
at acceptable flows and pressures to the WGCPA properties subject to the following:

O

No areas in the pressure zones drop below 40 psi during average day, maximum day, and
peak hour conditions.

The pressure on pipes in arterial streets does not drop below 20 psi during fire flow
conditions.

Zone 1 areas located downgradient of the 980-foot contour may experience pressures in
excess of 80 psi and would require individual household PRVs, The IWMP in its discussion
of maximum pressures has allowed for the ¢levation range between pressure zone limits to be
100 feet, resulting in elevated pressures along the lower boundary of each zone. (See
discussion in IWMP Page 5-17 and Table 5-10.)

Gila River Zone areas located downgradient of Broadway Road may experience pressures in
excess of 80 psi and would require individual household PRVs. The IWMP in its discussion
of maximum pressures has allowed for the elevation range between pressure zone limits to be

100 feet, resulting in elevated pressures along the lower boundary of each zone. (See
discussion in IWMP Page 5-17 and Table 5-10.)
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o Adjustment of the base HGLs for the two zones under study may be considered to reduce the
anticipated areas of high pressure to 80 psi. That is, a reduction of approximately 20 feet
(8.5 psi) for Zone 1 and 35 feet (15.0 psi) for the Gila Zone. Adjusting the HGLs would
cause this area to not be compatible with the zones established in the IWMP, however. We
note that these results were derived from the City’s distribution system model currently in
force.
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80 COST ANALYSIS

CVI. has calculated costs for the implementation of the Ultimate water system improvements
described in this report. Costs were obtained from actual bidding results for elements of the
work installed, available bid data from similar projects designed by CVL, budgetary quotes from
material and equipment vendors, and recent estimates for projects in the Phoenix area. We note
that the estimates shown below are subject to change owing to local, national and international
pressures on materials, energy and services.

8.1  Ultimate System
The water facilities included in this estimate are shown in Figures 5 and 6 and are listed below:

o Water Production Wells with options to obtain off-site groundwater or for wells and surface
water Sourees,

Raw or Finished Water Transmission Lines.
Storage at Citrus Road and Harrison Street (West Goodyear WTF Site).

Booster Pump Stations for Zone 1 and Gila Zone pressure zones.

o Q

3O

Water treatment to remove excess Arsenic, Nifrates, or TDS as defined by a water quality
assessment of the source water,

The costs of delivery/distribution mains and reclaimed lines shall be bome by each WGCPA
Property as those properties are developed and are not included in this estimate. However,
repayment for oversizing from other WGCPA properties will be addressed in the CRO.

See Table 12 for a cost breakdown of the Ultimate System Costs of $33,201,598 of which 63
percent is attributable to IDG and 37 percent to other developers as defermined on a gross
acreage basis. A cost per EDU has been calculated to determine the proportional share of all
tand uses in the water infrastructure improvements, Costs were allocated based on equivalent
dwelling units (EDUs). Tables 12a and 12b list the allocation of EDUs by property. This
estimate has been calculated assuming that all production will be met by wells and that brine
treatment of RO reject water would be accomplished by evaporation ponds.

8.2  Cost Recovery Ordinance Amendment

The allocation of costs to install the required water system improvements between the
participating parties of the IDG was documented in a Cost Recovery Ordinance (CRO)
implemented by the COG in 2006. In this update to the 2006 water master plan, it is noted that
portions of the recommended water infrastructure improvements were installed by certain IDG
participants since 2006. These mains are identified in Figure 5.

A reallocation of costs to each participating property for the installation of the remaining future
water system improvements has become necessary as a result of the installation of water mains
under the 2006 CRO. This reallocation has been performed and is presented in this report. We
note that the original CRO must be amended by COG 1o accurately reflect the revised allocations
of water system improvement costs,
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West Goodyear Central Planning Area
Master Water Study Update

Coe & Von Loo Consultants, Inc.
CVL Project No. 1.G7.0112705

Table 13a — IDG Properties EDU

ot | PO e | pangte | v | s [ e
(acres) | (gpd)
1 Not a Part - - -
2 Amber Meadows Single Family 102 | 114,270 293
2A Amber Meadows School School 6| 13,440 34
3 {.a Privada Single Family 194 | 221,910 569
3A {.a Privada School School 6| 13,440 34
4 Paseo Ridge Phase {1 Single Family 40 | 44,460 114
5.1 Silva-Rose Gardens Single Family 135 | 149,760 384
5.2 Silva-Rose Commercial Pad 7| 14,231 36
33 Silva-Rose Gardens City Water & Fire Campus 10| 21,780 36
5.4 Silva-Rose Gardens Charter School 8| 17,424 45
6 La Jolla Vista Single Family 188 | 269,100 690
6A La Jolla Vista School School 12| 26,880 69
7 Pradera Single Family 160 | 177,840 456
8 Paseo Ridge Phase 1 Single Family 80 | 83,460 214
9.1 lag Ventanas Single Family | Single Family 145 | 160,680 412
9.2 las Ventanas Commercial Pad 15| 30,495 78
10 I.as Brisas Phase 1 Single Family 120 | 126,360 324
11.1 Levinson Commercial Pad 27| 54,891 i4i
112 | Levinson Single Family 133 | 164,580 422
12.1 Citrus Ridge Agua Fria HS District 50 | 108,900 279
12.2 | Citrus Ridge (R1-6) Single Family 19 | 28,800 74
12.3 Citrus Ridge (C2) Commercial Pad 8| 17,098 44
i3.1 Cotton Commens (MHD) Multi-Family 20 | 76,800 197
i3.2 Cotton Commons (MD) Multi-Family 20 | 45,600 117
14.1a | El Cidro Ranch Single Family 38 | 50,700 130
14.1b | El Cidro Ranch Single Family 28 | 40,956 105
14.1¢ | El Cidro Ranch Single Family 18 | 21,450 55
14.1d | El Cidro Ranch Multi Family 18| 50,730 130
15.1 El Cidro Ranch Single Family 48 | 63,960 164
15.2a | El Cidro Ranch Single Family 42 | 62,790 161
1526 | El1Cidro Ranch Single Family 39| 50,880 130
16.1 | El Cidro Ranch Single Family 42 | 54,600 140
162 | El Cidro Ranch Single Family 24 | 36,660 94
20.1 l.as Brisas Phase 2 Single Family 40 | 43,290 111
20.2 | Las Brisas Phase 2 Single Family 150 | 162,414 416
20.3 | Las Brisas Phase 2 Single Family 131 | 141,842 364
203 A | Las Brisas Phase 2 School School 17| 37,184 95
20.4 | El Cidro Ranch Single Family 38 | 56,560 130
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West Goodyear Central Planning Area
Master Water Study Update

Coe & Van Loo Consultants, Inc.
CVL Project No. 1.07.0112705

A;i;“ IDG Z’el‘;f:)”;’e‘:‘;:: Group Land Use Area g:;:’:f; EDU’
(acres) (gpd)

20.5 Las Brisas Phase 2 Commercial Pad 19 | 39,034 160

Sub 2197 | 2,889,242 7,408

Total

"EDU = Average Daily Demand/390 gpd, demand factor for low density SF land use.
Table 13b — Additional Development Properties EDU

A;i;'a Land Use Area 3:;::5; EpU!

(D) (acres) (gpd)

Al Light Industrial i0 17,420 45
A2 Light Industrial 50 87,106 223
A3 Light Industrial 71.59 124,716 320
B Community Commercial 20 40,660 104
C M-HDR Muiti-Family 10 38,400 98
D Community Commercial il6 235,828 605
El M-HDR Muiti-Family 20 76,800 197
E2 Community Commercial 5 10,165 26
H L.DR Single Family 10 11,700 30
I Community Commercial 460 81,320 209
i County Land-Light 370 644,540 1,653

Industrial

K Community Commercial 20 40,660 104
L Community Commercial 7 14,231 36
M County Land-RR 45 19,980 51
N County Land-RR 250 111,000 285
O County Land-LDR 30 35,100 90
03 Community Commercial 8.22 16,711 43
Pl County Land-LDR 75 87,750 225
P2 County Land-RR 75 33,366 85
Q County Land-L.LDR 30 35,100 90
R County Land-LDR 10 11,700 30
S LDR 3 3,510 9
U LBR 5 5,850 15
W L.BR 7 8,190 21
Sub 1288 1,791,728 4,594
Total

"EDU = Average Daily Demand/390 gpd, demand factor for low density SF land use.

Grand Tetal of Service Area

| 3485

4,680,967 |

12,002 \
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West Goodyear Central Planning Area Coe & Van Loo Consultanis, Inc.
Master Water Study Update CVL Project No. 1.07.0112705

8.3  Funding of Proposed Infrastructure Analysis

As previously discussed in this report, WGCPA arterial water mains will be constructed by
various private developers as necessary as each of the participating projects in the service area is
developed. The participating property owners for the planned projects are identified in Figure
3. The required water main improvements to serve these IDG Properties as identified in the CRO
is shown in Figure 7.Note that certain water mains have been previously installed by IDG
participants under the 2006 CRO. The current estimate of gross acreage for each participating
development to be served by the proposed water system improvements is 2,197 acres of which
100 percent is atiributable to the IDG and 0 percent to other developers. This report quantifies
each participating developer’s proportionate responsibility to finance the water works in Table
13.The City will administer a Cost Recovery Ordinance (CRO) for the WGCPA properties to
reimburse the participating developers who install these water mains of all costs in excess of that
developer’s proportional responsibility based on area for designing and installing the various
segments of water infrastructure shown in Figure 7.

The WGCPA’s developing property owners identified in Figure 3 will proportionally share in the
costs of the water mains shown in Figure 7 through the CRO as reimbursements to the installing
developer. This share is determined by calculating the ratio of each property’s (see Figure 3)
gross acreage to the acreage of the participating developments. Table 13 shows each developer’s
responsibility for the installation costs of the water main under consideration expressed as a
percentage of the water main’s total cost. For example, El Cidro Ranch is responsible for
contributing only 14.07 percent of the costs of water mains “A” and “B1” and 12.50 percent of
main “I” because its contributing acreage in “A” and “B1” is a greater fraction of the total area
serviced than those for line “I”. It may also be noted that there are fewer participating
developers dependent on “I” when compared to “A” and “B1” and that the construction costs
would be shared between fewer parties, cach party having therefore a larger share of the costs of
constructing “1”,

Each developer’s responsibility for water main costs is shown as a percentage in Table 14. As
various segments of the water system are constructed and approved, the installing property
shown in Figure 3 will file for compensation in accordance with the requirements of the
Reimbursement Agreement under the CRO, The participating property owners shown in
Figure 3 will be asked to contribute to the reimbursement of the installing property’s costs by an
amount to be shown as a cost figure calculated from the percentages presented in Table 13.
These costs were originally determined from estimates developed by CVL for each segment as
part of the 2006 CRO and Water Master Study.
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TABLE 13

West Goodyear Central Planning Area - Master Water Study: Percentage Allocation Cost Recovery Matrix

March 21, 2014 TRUNK LINE BESCRIPTIONS
A B1 C C E F G H H J
Lower Buckeye CHtrus Van Buren Van Buren Yuma Yuma .. Buckeye L. Buckeye Citrus Citrus
Estimated L.Buckeye fo 183rd to 183rd & L. Buckeye to Eiwood to
Project Name Arga  |Citrus to 173rd Ave, Yuma Citrus to 1751h | Citrus to 183rd | Citrus to 183rd | Perryville | Citrus fo 183rd Perryvilie Etwood Broadway
3 3 3 3 $ b $ $ $ $
2 Amber Meadows 108 14.40% 18.31% 18.31% 27.55%
3 La Privada 168 28.40% 33.56% 33.56%
4 Lees 44 5 87% 7.46% 7.46% 11.22%
5 Silva 160 21.33%
8 La Jolla Vista 200 13.47% 13.47%
7 Pradera 160 10.77% 10.77% 18.81%
8 Van Lesuwen 80 10.67% 13.56% 13.568% 20.41%
g Las Ventanas 160 21.33% 27.12% 27.12% 40.82%
10 Las Brisas Phs 1 120 8.08% 8.08% 14.63% 24.00% 12.50% 20.40%
11 { evinson 160 10.77% 10.77% 18.51% 18.50%
12 Cifrus Ridge 80 5.39% 5.39% 4 80%
13 Cotton Commons 40 2.89% 2.68%
14 £ Cidro Ranch 209 14.97% 14.67% 21.00% 9.00%
15 Citrus Road 60 80 4.04% 4.04% 8 50% £.30%
18 Cotton Lane 76 78 5.12% 5.12%
20 Las Brisas 2 380 25.59% 25.59% 45.34% 76.00% 39.50% 64.30%
100.00% 100.00% 160.00% 100.00% 100.00% 160.00% 106.60% 100.00% 100.00% 150.00%
Grand Total 2,238
Total area contributing fo the water main segment 1485 1485 750 590 590 3g2 820 500 1008 788

N:307V0112705\Enviro\CRO 281 2\WestgoodyearWaterPercentage%CROmatrix 09-18-12.xls

Coe and Van Loo
Consuitants, Inc.

037121114



TA BLE 14 Coe and Van Loo

Consuitants, Inc.

West Goodyear Central Planning Area - Master Water Study: Cost Recovery Matrix
March 21, 2014 TRUNK LINE DESCRIPTIONS
A Bt G D E F G H 1 J
Lower Buckeye Gitrus Van Buren Van Buren Yuma Yuma l.. Buckeye L. Buckeye Citrus Citrus
Estimatad | Total Developer L.Buckeye o Citrus fo Citrus to 183rd to Citrus to 183rd fo 1. Buckeye to Eftwood o
Project Name Area Cosls Citrus to 173rd Ave, Yuma Citrus to 175th 183rd 183rd Perryville 183rd Perryvile Elwood Broadway
& $ $ 3 $ $ 3 b 3 b} $
2 Ambher Meadows 108 $355 319 872 881 $83.829 $72.370 $119.460
3 La Privada 198 $432.408 $133212 $153 688 $145.511
4 Lees 44 $144 760 $28.803 $34 153 $32.336 $48.669
5 Silva 160 $167.648 $4107.648
4] La Jolia Vista 200 $238.647 378,827 $150,820
7 Pradera 160 $269,121 $63.862 $120.656 $84 604
8 Van Lesuwen 80 $263.198 353,823 $62.085 $58.792 $88 488
8 Las Ventanas 160 $528, 399 $107.646 $124.191 $117.5858 $178.977
10 { aa Brisas Phs 1 120 $448 558 847 896 580492 $63,453 $104.063 $54 189 $88.453
11 Levinson 160 3340664 $63.862 $120.6568 $84.604 $71.543
12 Citrus Ridge 80 $109,603 $31,831 $80.328 $17 344
13 Cotton Commons 40 $46.128 $15.665 $30.164
14 El Cidro Ranch 209 371,164 $83.41¢9 _$187.807 $91.055 $39.023
15 Citrus Road 60 jol8] $124 824 $23.848 $45 246 §26.184 $27.318
16 Cotton Lane 76 78 $87.646 $30.334 857,312
20 Las Brisas 2 380 $1.418.765 $151.671 $288 558 $200,934 3320531 $171.270 $278 8014
Total Built To Date $2,854,214
Total To Be Built §2 422 440
Total $5,276,683 $592.716 $1.119.838 $504,591 $457.954 $433,594 $433.594 $423.,504 $433.594 $433,594 $433,594
Grand Totai 2235
Total area contributing to the water main seqmenil 1485 1485 750 590 500 392 820 500 1008 768
TRUNK LINE DESCRIPTIONS
A 81 C 8] E F G H H J
Lower Lower Buckeye
t ower Buckeye Citrus Van Buren Van Buren Yuma Yuma Buckeye (W) (W) Citrus (S) Citrus (S}
Totat Con. Costs $592,716 $1,119,838 $504,581 $457.954 $433,694 $433,594 $433,504 $433,694 $433,594 $433,694

' Line segment cost does not include oversizing.

NAOTO 112705\ EnvirolCRO 201 2\WestgoodyearWaterCROmatrix 08-18-12.xls



West Goodyear Central Planning Area Coe & Van Loo Consultants, Inc.

Master Water Study Update CVL Project No. 1.07.0112705
#
9.0 SUMMARY AND CONCLUSIONS

1. The WGCPA is located in two pressures zones with Lower Buckeye Road being the pressure

zone dividing line.

The proposed potable water distribution system pressures are in accordance with City of
Goodyear’s design criteria.

Pipe velocities reported during the WaterCAD model performed by Tata & Howard are
within the established City of Goodyear design criteria.

Storage reservoir capacities of 5.0 MG are proposed at buildout of the WGCPA.

5. One Water Plant site is proposed to service both zones. Booster pumping capacity of 3,700

10.

gpm and 5,830 gpm, respectively, for the Zone 1 and Gila Zones will be provided at buildout.

The land use indicated in this report is based upon the developer’s anticipated build-out of
each development project.

The water quality reported in the two (2) wells tested indicates a high concentration of TDS,
arsenic and nitrates was noted. ADWR information for a third well indicates high TDS and
Fluoride, Treatment will very likely be required.

The disposal of RO treatment generated brine to the City sewers is prohibited. Evaporation
basins were investigated and a preliminary analysis indicates that approximately 310 acres of
basin area would be required to dispose of the estimated 1,170,000 gpd (avg) to be
generated. A siting study is recommended to be performed as part of a future study to select
a location for this facility that would most effectively meet the City’s needs.

Water sources considered for providing source water to the WGCPA included the drilling of
six (6) wells,

This report provides a conceptual plan for developing a well system to provide potable water
necessary for the development of the properties within the study limits. Alternatives such as
developing a system to convey CAP allotments to the City, use of additional water in the
Adaman service area and/or the Liberty Utilities service area have also been identified as
potential sources to supply all or a portion of the water required for this area.

NAPH 12705 Envire\herch 21, 20 WMaster Water Study Update 4321 14 doex 42 MarCh 2 1 N 20 I 4



West Goodyear Central Planning Area Coe & Van Loo Consultants, Inc.
Master Water Study Update CVL Project No. 1.07.0112705
e e —————————eIeS——

10.0 REFERENCES
1. “Fngineering Design Standards and Policies Manual,” City of Goodyear, Arizona.

2. “Well Siting and Impact Analysis; West Goodyear IDG-Goodyear, Arizona”; Clear Creek
Associates, letter to Westpac Development Corporation dated August 25, 2005.

3. Integrated Water Master Plan for City of Goodyear, Black & Veatch, June 2008.

4, “West Goodyear Central Planning Area Master Water Study Update” report prepared by
CVL, dated June 2006,
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APPENDIX A

WELL SAMPLING RESULTS



4625 East Cotton Center Blvd, 82 189, Thoenbs, 47 55040 {602) 4373340 Fax:{f02}

4545303
LABORATORY REPORT
TPrepared Forr  Coe & Van Loo Consaltants, Ine. Project: W.OLY -RID
4550 North 1241 Stroet :
Phoenix, AZ 85014-4291
Attention: Bric Laurin Sampleds 06/09/12
Reéceived: D6/11712

Tssued: 06/18/12 14:20

NELAT #01109CA 7 AZ100001 Arizona DHSHAZO728

The results listed within this Laboraiory Regort perttin only t0 the sanbles tested in the laboraiory. The analyses containgd in this report
were performed i accordance with the applicable corfifications as noted. . Al soil smnples are reported on a wet weight basis wiless
ovtherwise noted in the report. This Laboratory Repurt is confidential and is intended for the sole ure of Testdmerica and W3 elient, Thiy
report shal? wot be reproduced, except in fill, without written permission from TestAmerica. The Chain of Custody, 1 peze, is included and
is ant Integral part of 1his report.

T entire reportwas reviewed and approved for release.

CASE NARRATIVE

LABORATORY 1D " CLIENT ID MATRIX
PVF0644-01 RID-A Wator
PVFO644:02. RID-B Water

| SAMPLERECEIPT:  * Samples were received Dutact, at 2°C, on ive and with chain of custody Socumentation,

HOLDING TIMES: Al samples were analyzed within proscribed holding thmes andfor in accordance with the TestAmerica
Sample Acceptance Policy unless otherwise nofed in the veport.

PRESERVATION: Samples mquilring preseryativn wers verified prior to sample analysis.

(QAMQC CRITEREA: Al analyses met method oriforia, exedpt 33 nofed in the report with data qualifiers.

COMMENTS: No significant observations were made.

SUBCONTRACTED: No analyses were subcontmeted to-an ouiside Isboratory,

Reviewed By:

Bl

’I‘eeriea Phoents

Linda Hshelntan
Project Manager

PVFGEHE <Puge 1 of 9>



4625 Eazy Cotton Conter Blvd, Ste 189, Fhoenbr, A% BI040 ($02) 4573340 Fan (602

: . 454-9303
Coe & Van Loo Consulants, Inc. Project n WA YARID
4550 Naorth 126 Street | Sampled: 060912
Phoenix, AZ 850144201 . Report Nomber TVFR0644. Received 0671312
Adtention: Eric Lantin
TOTAL METALS BY ICP/MS
3 " Reperting Sample Dilwtion  Date Date Data
Aunafyte : ' Method Bateh Limit Resnlt- Facfor ¥uwiracted Anslyzed Cunlifiers
Sample I PVEGG44-02 (RID-B - Water)
Reporiing Inits: m

Arsenic ' : EPA 2008 12F0458 00018 0.0620 1 61312012 611472012

TestAmerica Phoonix

Tinda Hshelman
Project Manager -
The reswilts perian onlpio the sompes feated i the Joboratary, This report sholl not be raproduced,
except in Jill, withour written pérmission from Tesidmerica, PYFOEH <Page 2 of >
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4623 Fnst Cottin Conter Bivd. Ste 139, Phoendn, AZ 85040 (602) 4373040 Faw:{02)

4949303

Cob & VanLoo Consultanis, Ine. Froject ) WO Y.-RID

4550 North 126h Street : Sampled 06/09/12

Phoenix, AZ 83034-4201 Report Number: PVF0544 Haceived: 0671112

Attenfion: Fric Laurin

INORGANICS
Reporting Sample Dilntion Dafe Bate Data

Analyts Miethed Batch Limit Resull  TFaelor Exdracted  Analyzed Cualifiers

Sample ID: PYEOS44-01 (RID-A - Water) '
Reporfing Units; mgf

Fluoride BPA 300D 12F0374 - 040 ND i 61342012 61112012
Witrate-Iy EPA 3000 1280374 20 % <10 61142682 6/1172612
Totai Disselved Solids 8M 23400 1250388 40 2469 2 SL0EE 61372012
TestAmerien Phoenix-
1.nda Hshelman
Project Manager

The resulls pertoin oy to the samples sested in the Inboratory. This report shall not be reproduced,
axcept i full, wihout wrtitens permission from Testdmerive,

PYFoo44 <Ppge 3 of 9>




1525 East Cottoh Conter ivd. St 189, Phosmix, AL 85040 (60234373340 Fan:{602)

4545303
Coe & Van Los Consulisms, Ine. Project ID: W.G Y. -RID
4350 North 12th Street - Sampled; 06/09/12
Phoenhs, AZ 85014-4201 Report Number: PVF0644 Received: 06/11/12
Aitention: ErleZLaurin
SHORT HOLD TIME DETATL REPORT
Hold Time Bate/Tine Dafe/Time Date/Fime Bate/Time
(ia days) Sampled Reesived Extracted ' Anafyred
Samgple 1D RID-A. (PVIG644-01) - Water
FPA 300D 2 060972012 12715 06f1812002 6105 06/11/2012 10:06 06/ 1/2012 10156
FestAmerica Phoenix
Linda Hshelman
Project Manager

The rezulis partoin voly fo the senpley terted bt fhe lnboratory, This report shalf sot be reprodused,

axepd e fudl, withont wrilieh permission from TestAmeriea.

PVFO644 <Pape d of 9>




4625 st Cotton Csntor Blvd. $t6 189, Phooniz, AZ 85840 (600} 437-3348 Fan(502)

454-9303

Coe & Van Loe Consullaits, Ino, Profect T W.G.Y-RID

4550 North 12¢h Street. Sampled: 06/09/12

Fhoenix, AZ 85014-4281 ' Report Number; FVFG644 : Recsived: G5/11/12
-Attention; Eide Lauwrin .

TOTAL METALS BY ICP/MS
Reporting ) Spike  Source %REC BFD Dats

Analyte Resuli Limit Units Fevel  Result %REC Limits RPD  Limit Quaiifiers
Batch: 1280 ot B6/13/12 '
Blank Anslyzed: 06/04/2032 (12F0455-BLEK T}
Arsenio ND 0068140 meft
108 Anatyzed: 05/14/2012 QZRI458-BST) .
Arsenic 8104 G0010 mefl 0.168 104 85315
TGS Pup Analyzed: 0671472012 (1250453-BEDT) ’
Argente 3164 00010 mgft .18 04 85115 003 ot
Mairix Spike Analyzed: 86/14/2612 (1260438 M31). . Source; PYFI360-01REE
Arsonic 0.108 00010 gt 0360 800248 Hixd To-138
Matrix Spike Dup Analyzed: 06/14/2812 (13F0453-MSD1) Source: PYF0358-01RE)
Argenic : 0.110 2.0010 g/l 8,160 000248 WF o 70130 2 it}
Testamerica Phoenix
Linda Bshelman
Project Manager

The resufis pertatn only to the somples tested fr the laboratory, This ropors shalf ot be reproducad,
axcapt Inifull, withou written permisgion from TestAmeriva, PVIO644 <PugeSof 9>




4623 Hast Cotidn Center Blod, Bte 183, Phoais, AL 35048 (S02) 437-3340 Fax{602)

454.9303

Coe & Ven Loo Consultants, Inc. Project 1D W.GY -RID

4550 North 12th Street Sampled: §6/09/12

Phoenix, AZ 83014-4291 Repott Number: FVE0O643 Received: 061132

- Attention: Eric Luurin .

INORGANICS
Reporting Spike  Seurce SREC RPD Daia

Analyte Reesndt TAmit Thnits Fevel  Result %REC Limiis RPD  Limit Gualiliers
Batch: 1200374 Fetracted; 06/11/12
Blank Anchyzed: 86/FH2012 (12FH374-BLE 1}
Fiuanide ND 840 mglt
Niteate- N ND 638 mglt
15 Analyzed: 06/14/2612 (1IFU374-B51)
Fludride eyl {48 mg 408 92 2116
Bitrate- 4.12 .26 mgf 400 103 95-110
L8 Dup Analyzed: B6/11/2012 {12F6374-BSDY)
Fiuaride ) 359 0.40 mgfl 400 92 S0-1 8l 20
Nifrafe-I¥ 411 0,20 mgfl COAmD 117] g1 f05 15
Matrix Spike Analyzod: 0671312012 (F2F63747M81) . Source; PYIB656-02
Fluoride 443 040 g 450 4,304 His BO-130
Tfsate-N 465 0.0 mg 403 0430 115 B6-12G
Matrix Spike Dup Anabyzed: 06/F1/2012 (1ZF1374-M8D1) Suures: PYFRA56-62
Fluerids 44D .40 mafl 480 {324 102 B-120 0.6 20
Nm‘ate‘ =+ 4,60 .20 mg/t 400 00430 134 Bo.120 a9 15
Bateh: $2F0388 Extracted: 6711712
Blank Analywed: 0511112812 {12F0338-BEXT)
Total Dissolyed Solidy ND 0 migt
1.CS Analyzed: 067112002 (12FG388-881)
Total Driseolved Solids SE P mafl 1063 1460 115

FestAmeriea Phoenix

Linda Eshelman
Project Manager

The resuits periaty only to the smqafsr fested bt tha daboratory, This report shall not be repmdur.wsz
except int full, withpnt written parmission from TestAmarion, PVEGSHE <Page 6 of 9>



4643 Fast Cotier Corder Blvd, Ste 189, Phoenix, AL 31040 (602) 437-3340 Fam:(602)

4542303
' Coe & Van Loo Consnltants, Tae. Projost TD: WAL Y-RID
{ 4550 North 12t Stest Sampled: 06/09/12
i Phosnix, A7 §5614-4261 Report Number: PVF0644 Reseived: 06/11/12
Attention: Erie Lguri:x
)
P
F INORGANICS
' Reporting Spike  Souree YREC RPD Tata
' Analyte Tesult Limit TUiits Level  Reselt %REC Limits BPD Limit uaiifiers
! Patch: 17F0388 Exfrneted: 06/11/12 ' '
LCS Dup Analyzed: D6/11/2612 (1280383-85D1)
| “Fotat Dissolved Sofids 1610 20 mait 1000 W01 86115 1
Duplicate Analyzed: 06/21/2617 {12ZFI388-DUPD) Hource: PVEST0-0%
Total Dissolved Solids 1270 b wmgf 1280 X 0.3 15
Duplicate Analyzed: 0661172012 (2P0388.D0P2y Soures: PYEOS3-02
Totl Dissotved Solids 24 i mgl 124 8 10

Testhmerica Phoenix

Linda Bshelman
Praject Manages
! FThe results perioin only fo the sawmplas tested in the laboratory, This report shall pet be reproduced, .
exegp! i full, without written perniinsion from Testdmarica. PYEOSHL <Puge 7 of 9>



4625 Bant Cottont Conter Bivid, Sto 189, Phoents, AZ 85040 {602) 4573340 Fax{502)

4549303

Coe & VanLoo Consultants, fne. Project I W.GY.RID

4550 North 12th Street -
Phaenix, AZ 850144291 Report Number: PVF0644

Attentior: Frio Lawrin

Sampled: 05/09712
Received: 06/1112

DATA QUALIFIERS AND DEFINTTIONS

Nb Analyie NOT DETECTED st or ahove {lie reporting Hmit or MDL, ifMDIL is speeified.
R¥D Relative Percent Diffurence

- TestAmerica Phoeniy

Linda Bghelman
Project Manager
The results perighe anfy 1o f.fre samples tested n the laborarory. FRls veport shali not be reproduced,
exnep: In full, without wiittest permdstion frons Testdmericn,

PVIUE4 <Page § of 9>




4625 Fast Cotton Conter Bivd. Ste 139, Phoonix, AT, 55040 {6005 4513340 Fax:{60D)

54-9308
Coe & Van 100 Consultants, Inc. Project I W.G.Y.RID
4550 North 121 Strect . ) Sampled: 06/09/12
Phoenix, AZ 850144291 Report Numbey: PVI)644 Received: D6/11/12

Attention: Bric Lawin

Certification Summary
TestAmerica Phoendy
Mrihod Matvix Netne Arirona
HPA 200.8 Water x
EPA 3600 Water b4
SM 2546C Water X

MNevada and NELAY provide analyle specific aceredifations, Analyie specific informetion for Festdmerica may be oblained by confacting
the lnboratory or visiting our website af www.lestamericaine com

TestAmerica Phoenix

Tinda Behelman
Project Manager .
The results perlain ooy fo the soppler fasied in the Inboratory. Fhis repers shall wot be reproguced,
exvept in full, witheut weitar permission from Tesidmenion. PYFOc44 <Page % of 9>




e % -
o
‘sAep 0F JOUY (0 poendsin sg fim {Sleitiieg elioAN] J0 SIED AU B0 SABD OF UMM 0D $ SS0IAISS 40) uswiRyg
soelosd sn vo patizouad sasdBur RuGippe Aue vcw EME Apeisng 10 LRy S w0 nﬁm@%ﬁ mm&?me wﬁ 10) Aud oy seu:BE JuslD BOMOIYISS] 0] Seilums Bulembulie: Ag eoN

s _ g o Y m.. J«.N \ llilq\nl\wxxﬁ.
bomsygy JapBe sdueg 1LFaeg Ul poAIBDRY

el #Bg 1Ag paysinbujisy

..,iiME [ e] S04 &Y
e sk o SOy $E ewit yaleq tAg pantgady 1BRIL BT nl amxnmﬁﬁgwmm
———— SANOY 24,

~ fep sures . M | 5o A .,WQ.Q\Q éﬁ»
{roaiigs)  Telay pUnOIRL ] B FAIBG gy po B sl ejeg g gaysinbugay | -

7. : .
10 | A R [ Th/9 1 | 2 | M a-a1
ERAEE I Aol etz .Nl\fs 1| J peen Y~ 4i3
memeRes ! A |z ssugnoneid | o il | ughans | 104 | Sueikoo |sfuee ﬁaSﬁa SIS
P - - , —
2 R (8 E [Pl DIV BT meuns
W W MWM i %@wtﬁ%ﬁﬁé auoud itk ik T
| | T R I T
ﬂl. ﬂwwm = o\_y'@og ﬂm J»\% u\@ éﬁz&&w
painboy sisAely . . SOGUINK (el 5001 m%»%&wemz s
o ebed ya1-62 (204} 51160 AN ‘RGO 57 '35 NG “ery SISE § 0009 - SEBoA 82 { ] | Bantitaseocil
£099-08 (025) Xv:f 1086-208 1025) $0798 2V 'WOSONL, ‘65 &INS ‘PEOK S9Nl "M 0481 ~ WOSOrL | ]
goee-roy (208) Xyil OYES-28Y (209) OVOSRZV UGG 621 SHNS “PAIE SO HOROD 'S G2OY - Xt A
INHOH AGOLSND {0 NIVHO




4623 Enst Cotton Canter Blvd, 10 189, Phoenin, AZ 85040 £602) 4313340 Fan:(502)

4549303
Coe & Van Loo Consuitants, Tnc, Project 1D WGOY-CLRV
4550 North 12th Street : ) Sampled: 06/11/12
Thoenix, AZ 85014-4291 Roport Number; PVEGT0L Raceived: 06/11/12
Attention: Brie Lamin - '
TOTAL METALS BY ICP/MS

Reposting Sample Diilution - Pate Bate Data

Analyte Methad Baich Limtt Result  Factor Exiracted Analyzed Cusliffers
Sasnple ID: PVFOTH-01 (CLRY - Water)
Reporting Uit mgf

Atrzenic EPA 0.8 12E0463 00010 00826 H 61302002 64142012

TestAmeriea Phoenix

! Linda Eshehman

| Project Manager .

i The results periein only to e smnples tested in the laborotory. Thix repors shali st be reprodiced

! exenpt in fufl, withosi weinteny fram Fertdmerion. PYYG751 <Page 2 of 9>




4635 Fast Cotron Conter Blvd, Ste 189, Fhoendx, A% B5040 {6023 4373246 Fan{602)

A54-9303

Coe & Van Loo Consultants, Ine. Project iy WHY-CLRY

4550 Nozth 12th Street” Sampled: 0611712

Fhoeniy, AZ 850144291 Report Number: FYFO701 Recaived: 06711712

Atontion: Erie Lautin

INORGANICS
Reporting Sample Dikagionr Pate Date Data

Analyte Method Buich Limit Regutt  Factor Bxfracted Analyzed Qualifiers

Sample ID: PYEOT01-6F (CLRY - Waler}
Reperting Unjts: mpd- ;

Flooride FPA 3000 12F0432 640 ND 1 6/12/2812 611242012
NitrateN EPA 3000 12FB433 0.20 I8 1 GIEZ22  6H22012
‘Foial Dissslved Selids S 25400 12F0545 20 1400 1 6442012 61442012
TestAmerica Phoenix
T.inda Bshelman
Project Manager

e yesdis periabi only to the somplar texted tn the lakoratory, This report shall nt be reproduced,

axcept in full, without writien permission from TestAmerica.

PYFGTOl <Puge 3 of 3>



AGLS East Cotton Center Blvd, Bte 180, Fhooaix, AZ BS040 {662) 437-3348 Fax{602}

4549303
(los & Van Loo Conselfants, Inc. Projoct IDf WOEY-CIRV
4350 North 12th Street ) Sampled; 06/1112
Phoenix, AZ 85074-4291  Report Number: PVFOTGL Received: 0&/31712
Attentions: Frie Lavrls
~ SHORT HOLD TIME DETAIL REPORT
Holt Thue © DatefThme Date/Time DatefYime Date/Time
fin days) Sampled ) Received Extracted Anatyzed
Samipte D CLRY (PVFHT01-0F) - Water
EPA GGG 2 06/11/2032 13:25 0671172082 17:29 06112/26812 14:00 BEAL2AN2 15:57
TestAmeries Phoenix
Linda Eshehnan
Prolect Manager

Fha resufts periain only 1o the smples tested I the Iaboroiry, This report sholl not be reproduced,

sxodpt in full, withott wiitten permission from Testdperipa,

PI_/F(F?M <Page 4 of 9=
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#G33 Tast Cotton Center Bivd. Ste 189, Fhomaix, A7 S5048 ($02) 4373540 Fax:{502)

- i 454-9203
Cos & Var Loo Consultants, Inc. Frojact ID: WGY-CLRY
4550 Morth 124 Street Sempled; 06/1112
Phoenix, AZ 85014-4291 Report Number: FPVEG7GL Received: 96/11/12
Attentions Erie Lanmin
TOTAL METALS BY YCP/MS
Heporikdg Spike Sowrce Y REC RPD Data
Anaiyte Result Lipsit ity Level  Rewell %BEC Limits BPD  Limit Qualifiers
Bateh: 12E0465 Bxtracted: 66113700
Blank Analyzed: 86/14/2012 (1280465-BLKT)
Asgspio Fin {4.0010 mipfl
1.C8 Analyred: 0671472812 {12TF0465.B8 1)
Arsenic ' 0168 08016 gt 0100 IR 85115
LGS Pup Analyred: (61142012 (12F0465-B5101)
Alsenic G308 0.6010 g 3100 08 EB5115 05 20
Matrix Spike Anplyzed: 06/14/2812 (I2LFG465-2IST) Source; PYFO755-02
Asgonis G116 2.0a10 mg/l 8300 BO003 0% -1
Matrix Spiie Dup Analyzed: 66/14/2012 (1270465-M5D1) . Source: PYFHT5.02
Argenic 115 0018 mg/l G 00073 HE K130 0.6 it

TestAmerica Phoenix

1inds Hshelman
Project Manager

The resules pertain only 16 the samples tested fnthe loboratory. Thiz repnre sheil} wos ba reprodnesd,
axcept in full, withous weliten petmission from Testdinericn, PVFGIOL <Page 5of 9>



4625 Fast Cotton Cenvter Bivd, Ste 189, Phoenix, AT 85540 {652) 437-3360 Fa:(602)

454-0303
Coe & Van Loo Consultants, Inc. Project Hy: WOY-CLRV
i 4550 North 12th Streat Sampled: 06/13/12
Phosnix, AZ §5014-4251 : Report Number: FVFDT03 Received: 06/13/12
Adtention: Fric Laurin
i
I
|.'
|
| INORGANICS
'.Repﬂning Spike  Senwee YREC R Data
Analyte Resull 1imit Einifs Level  Result %REC Limits RPD Limit Qualifiers
i Batch: 12F8433 Extracted: 86/£2/12
' RBlank Anabyeed: 06/12/2012 (IZFIMSS-BLIG}
; Phuoride NP 040 mg/l
Nitrafe-N NE 028 mgft
: b TS Analyzed: D6/1272012 (12F0433-BS1)
Fluoside 374 0.40 mgf 4.00 84 1110
Hitrate-M 412 0.20 mgi 4.00 193 S0
1 LCY Dup Analyzed: 86/12/2012 (12F0433-B5D1)
! Flunride 375 .40 mgfl 440 B4 S0-110 %2 pii)
| Mitzate-N 413 [ mgl 4.60 i -1 02 15
| Matrix Spile Analyzed; 06/12/2617 (12F0433-M81) Seurce: PVFBT23-6%
: ] Fluoride 183 040 merggfl 4.60 5.86 HE 8130
| Mirate-N : 583 &2 gl 4,04 i H 118 B30
| Matrix Spike Dup-Anajyzed: 86/12/2012 (1274433-MSD1) Seurce; PVFS723-81
I Fluoride 143 848 fertiag) 4,06 556 110 88.120 &7 2
‘ Mitrato-b 5288 0.20 mplh 4,00 L1 1y 80120 D38 i3
: Batche 1259545 Extracted: 86/14/17
; Blank Analyzed: §6/14/2012 (12F8345-BIXK1)
Total THasolved Sotids Hb X0 mg't
LCS Aualyzed: 06/14/2012 (12F0545-B81}
Total Briziolved Solids B 11+ 24 gl W 10 B-115
TestAmeriea Phoenis
Linda Eshelman
Project Manager
The results periain only to the somples texied in the loboroiory. This report shalf wot be reprodiced,
azxcept in fuff, wihaut weitten permission from Testd meriea, ) PVFG70 <P age & of 9




4623 Bast Cotton Center Blvd, Ste 189, Phoenix, AZ B3040 (02} 437-3340 Fae{602}

454030
Coe & Van Loo Consultants, Tne, ' Project 1D WOY-CLRV
4550 North 126 Soeet ] Sampled: 06/11/12
Phoenlx, AZ 85014-4291 Report tumber; PVEOT0} Received: 06/11/12
Atteniion: Frie Lawin X
i INGRGANICS
. : f
; Reperting Spike Sonree YeREC RFD Baty
i Analyie ' Fesult Limit Enity Tevel Result REC Limis RPD Limit Qualifiers
i Batehs 12F0 ractiedr 6651411
]
]
f ’ L.C8 Dup Ansyzed: (6/14/2012 (FTENS45-BEDI) -
Total Bissolved Solids 1010 20 mgl 1000 14 B-115 02 1)
{ ;
: Daplieate Analyzed: BO/14/2012 (12F0545-DTUFD Bonree: PVFOTII-61
i Total Dissolved Solids 1428 W gl 139 3 34
| Duplicate Analtyzed: BGII4/2002 (12F0545-DUP2) Sonrce: PVEFDIS6-61
J Total Pissolved Solids 16 0 mgfl 908 184 in
|
i
;
r
||
I
O
| !
| i
' i
I
i
TestAmerica Phoenix
i {.inda Eshelman
; Project Manager
The re.sufs.r - periaiy only 1o the samples tested in the aboraiory. This repore shell net be reprodysed,
arcepf i1 fl, swiihons wtiten pernsisston from Testdmertce, PYFROTOl <Puge 7 of 9>



. 4523 Bast Cotton Centor Blvd. Sto 189, Phoenkx, A% 504D (6023 437-3348 Fax:{682)

#54-9303

Coe & Van Loo Consultants, fue. Project ID: WOYWCLRYV
4550 Noxth 12 Birget
Phoenix, AL 830344251 Report Humber. PVEOT01

Attention: Brie Lawrin

Smnpled: 06/13/12
Received: 06/11/12

DATA QUALIFIERS AND DEFINITIONS

Ni) Anglyie WOT DETECTES o or sbove the reporting Hmit or MDIL, ¥ MDL is specified.
RED Relative Peyoont Difference

TestAmerica Phoenis

Linda Fshelman
Project Manager
Tha results peviatn anly te the sawples fested in the keboratary. This pepore shalnof be reproduced,
axceps f fulf, withant wyitien permtisston frome Testdworion.

PYEUTO] <Page 8 of 9>



4625 Bagt Cotton Conter Blvd, Sto 149, Phoenlx, A% #5040 (G123 437-5340 Faxdson)

454.9303
Coe & Van Loo Consvltants, Inc. Profect Ik WEY-CLRY
455% North 12+h Siveet Sampled: 0611412
Phoeniz, AZ 85014-4291 Report Number: FVEDTA Reosived: 06/11712

Attention: Bric Taurn

Certification Summary
Testhmerics Phoenix
Metlod Mateix Nelse Axizona
- BPA.200.3 Water X
FPA 3006 Water X
SB 25400 Water x

Nevade and NELAP provide anadyte speeific accreditations. Analyte specific information for Testdmerica may be obtained by contacting
the laboratory or visiting our websife of www.testamericainc.com’

FestAxaerica Phoenix

Linda Bshelman

Project Marlager
' The resulis paricin only te the sanples fevied in the laboratory. THEF repori shafl not be reproduusedt

sxcept In full, withous writlen permission from Testdmertan. PYFOTOT <Page § of 4>



A

mvN WN{N‘..WWW ‘SABD Gf 9UE 10 pestdsip od fiw (B)elduies anioAl 0 BB gy winy sl o LI S S SEDIAISS J0) Juetufe g
“efoat sl Uo pauuoiibd SESAEUER TRUCHIDDR AUl PUB L0} APOTSND 1O WBYD SIU) U0 paldenbol spoleS AU 201 Aed O} seailie WISYD ‘BoudwIvISS] &) soiduts Butsibuys Ag reton

o3 10 e | vlL } \N;ﬁﬂ .W..ﬂ./\@\% w«w
i : Pioaun) by sidwes uﬂ.ﬂm saw] jeieq :Kg gz Ul panadty
Y = _

Pl jereg Ag paysinbujjey
!Jﬂ!l BUloT oy gy .

R Y N 1004 2h 11 1) WL Feeg g paneosy B rpieg/ : wf.mw, Sinbuyiay
S im0 g4 Aepowgs| T °

1
. 1@ iz 5 N.wm%m —— N
{50BUNY L PUNCIBIIYT But e sAg poarecey i @y feeg " fAg inbujey

[Q o A RN, 2 o
FUMRNREUL RS .ﬂw .N. Wy J‘M | permmssely mgwmw.mw M@%&Mw : %Mo awmmmﬁ%mo %Mw@m g Uoudunse aptumg

- = Pl L0 ¥ .

% .m % < w.ww‘.wu.w b BN XEd § @% % m.v uerdyreg
; Lip 587 ~ga ¥ Y
% Wv . W ﬂ&ﬂ%ma:nz auoud IEaihA \w@‘m efeuey 100T01y
ik SN I 5 -
AR -

pasnbey m_ﬁg ) ety Odfmeiid ﬁw. \mmw% "mumﬂw%a\w%mmz 84D
o et YOz1-620 {202) 61168 AN 'S6BoA 507 T8 TNS VoA WAISEH § 0009 - sbBen 8911 ] _ o) S-S0 WL
£08E-£08 {029} XV LOSR-208 (028) 60268 2 "U0SON], '6S aUNg ‘DECH S0UI] ‘M 02 - kosont | ] BNLLSHL TYINIWNOHIANE Nf HEOVET BHL

2086461 (308} X 03808y (208} Cr0S0 2y MUuwoUs '6RY SURS “PAIE JWBD USRED 'R S9BGY - UN0lg M&

] O WJ@ 7&J WHOZ AQOLSND A0 NIVHO UUE@E 4 .wmmaw




APPENDIX B

NODAL DEMAND APPORTIONMENT
TABLE



Wost Goodyear

Water Bistribution To Junction Nodes

Node Areas To Serve ADD MDD (ADDx1. 70 PH (ADDX2.89)
[£13)] {1 {gpm} {rpr} {gpm}
1 | 58 98 163
2 144 .} 112 180 323
3 174 20.2420.5 BE& 94 160
4 14 202+ 13 10+20 1 48 148 253
) 1/3 10 28 50 85
5.1 Pe 23 39 87
5 114 8.1+ i) 151 257
7 8.2+1/4 9. 1+0+W 78 135 229
8 2/53 82 165 178
g 32 28 45 78
10 132 26 45 78
11 - 0 4] 0
12 1432 26 45 78
13 TN 11 19 3z
14 1Y 14 24 48
15 142 5 1+6.24B+1/7 N 101 172 292
18 At+C+2 D 121 2065 349
17 AZ 80 163 175
18 142D 82 138 237
18.1 142 A3 43 74 125
19 12 A3 43 74 125
20 142 B.1+5.4 84 168 185
21 53 15 26 A4
22 2iF N 22 37 4
23 345 3+2A+3A 111 188 321
24 A+1{2 B+1/4 9.1 88 149 254
25 2fT N 22 37 84
26 17T N+14 T 42 71 121
261 1/4 9.4+44 7+1/2 8 88 148 254
27 173 10+1/2 $1.2 86 147 250
28 25 6+427 137 232 384
28 2156 5 127 216
34 1458 37 84 108
31 11141224123 it} 118 202
32 12.1+13.1 128 218 373
33 142 11.2+G 82 138 236
34 16.1 44 7A 128
35 14.1a a5 80 102
38 t4.1o 14 25 43
37 12 20.2+142 20.3+8+1) 112 191 324
38 142 20.3+15.22 93 1568 268
39 15.2h a3 &8 102
40 i4.1h 28 48 82
41 204+1/4 JHHHR 183 278 472
411 20.3A 24 44 75
42 - 5 0 4]
43 = 4] 0 &
44 16,1+18.2+003 75 127 217
45 13.2+14.1¢ 87 114 183
45,1 BA 18 32 54
48 = 0 0 &
47 - 0 6] 4]
48 E1+EZ2 falt] 103 176
49 - 0 4] {
50 - 0 it} 4
51 144 112 190 323
52 14 J 112 180 323
53 K+.. 38 85 116
Total 3,250 5,525 9,393

NABTID 1 2705 Envirowest Coodyear Update Seplomber 2071 20ast Goodyear Waler Distribution. xisx




APPENDIX C

TATA & HOWARD
DECEMBER 2012 MODEL

MSL elevations in this report may be converted {0 NAVD 88 by using this equation:
NAVDSS = MSL + 2.149 ft



TATA & HOWARD

Weater and Wastewater {onsultonts

December 16, 2012

Mr. Eric Laurin, P.E,
Associate/Director

Coe & Van Loo Consultants, Inc.
4550 N. 12" Street

Phoenix, AZ 85014

Subject: Additional Water Modeling for West Goodyear Developments Hydraulic
Analysis
Goodyear, Arizona
T & H No. 2587

Dear Mr, Laurin:

As requested, Tata & Howard, Inc. has performed an additional analysis of the West
Goodyear Central Planning Area water system to address comments received by the City
of Goodyear in November 2012, Based on the City’s comments, a revised study area was
established by Coe & Van Loo Consultants (CVL) to completely separate the study area
from the existing water distribution system.

As previously discussed, CVL requested that the study area be evaluated as an
independent system. Therefore, impacts of this development on the water system outside
of the West Goodyear Central Planning Area were not considered. Also, additional
growth or infrastructure improvements in other areas of the City were not included in the
model simulations. To separate the study arca from the City’s water distribution system,
valves were originally closed in the hydraulic model. Based on the City’s comments,
CVL has proposed to close additional valves and install additional water main 1o separate
Site 12 from the study area.

To separate the study area, valves were closed in the model on Van Buren Street and
Yuma Road east of Cotton Lane, on 173" Avenue north of Lower Buckeye Road, on
Lower Buckeye Road west of 173" Avenue, on 169% Avenue south of Lower Buckeye
Road, and on MC 85 west of Cotton Lane. The proposed 24-inch diameter water main on
MC 85 and the proposed 12-inch diameter water main connecting 175" Avenue and MC
85 would connect just west of the closed valve, the proposed 12-inch diameter water
main on Flwood Road would not connect to the existing 16-inch diameter water main on

Tatz & Howard
www tatasndhoward.com Other Offices
67 Forest Street, Marnborough, MA 01752 Lakevitle, MA Portland, ME

T. 508-303-8400 F, 508-303-8600 Meriden, T Goodyear, AZ Nashua, NH



i

Me. Bric Laurin, P.E, Becember 10, 2012
Coe & Van Loo Consultants, Inc, Page 2 of 4

Cotton Lane, and an additional proposed 12-inch diameter water main would be installed
to created a loop between Lower Buckeye Road and Elwood Road just west of Site 12.

The two service zones discussed in Tata & Howard’s August 30, 2012 letter were
included in this evaluation. Zone 1 and the Gila Service Area would be separated by
valves located just north of Lower Buckeye Road at Perryville Road, Citrus Road, and
173 Avenue. The pressure zones would be served by two sets of pumps at the proposed
Silva site. The Zone 1 pumps would serve the system through a 24-inch diameter water
main that connects to the system on Citrus Road. A dedicated 24-inch diameter
transmission main would be installed on Citrus Road from the Silva site to Lower
Buckeye Road. Design information for the planned Silva site was not available at the
time of this study. The hydraulic model simulations were completed using two fixed
reservoirs. The Zone 1 Reservoir was set at a hydraulic gradeline (HGL) of 1,163 feet
above mean sea level (MSL) and the Gila River Zone Reservoir was set at a HGL of
1,106 feet above MSL.

The proposed demands and evaluation criteria previously discussed in Tata & Howard’s
August 30, 2012 letter were utilized for this analysis. The evaluation criteria includes a
minimum pressure of 40 pounds per square inch (psi) and a maximum pressure of 80 psi
at ground level during average day (ADD), maximum day (MDD), and peak hour
demands, a maximum velocity of 10 feet per second (ft/s) under peak hour conditions,
and an upper limit for headloss in water mains of between two and three feet per 1,000
feet (1/1,000ft) during peak hour conditions. The City does allow pressures above 80 psi
in localized arcas of lower elevations. Residential homes in areas with pressures above
80 psi would be required to have individual pressure reducing valves (PRV) installed at
the time of development to maintain pressures less than 80 psi. Based on information
provided by CVL, the required fire flow while maintaining 20 psi throughout the
planning area is 1,500 gpm for residential areas and 3,000 gpm for non-residential areas.

Hydraulic Analysis

Rased on comments from the City, a third aliernative was considered for creating the two
pressure zones. Alternative No. 3 considers the installation of PRVs between the two
service zones o be utilized in an emergency.

Alternative No. 3 — Proposed Water Main Configuration with Emergency
PRVs
CVL proposes an emergency PRV on Citrus Road just north of Lower Buckeye Road.
By setting the PRV at a slightly lower HGL than the normal operating FIGL of the Gila
River System, the PRV would act as a closed valve during normal operating conditions.
The results of simulations utilizing the emergency PRV would be similar to Alternative
No. 2 discussed in Tata & Howard’s August 30, 2012 letter.

TATA & HOWARD

Witrez and Windtwarer faasitands
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Mr, Bric Laurin, P.E. December 10, 24812
Coe & Van Loo Consultants, Inc. Page 3 of 4

Hydraulic simulations were conducted to estimate the minimum and maximum pressures
in the study area during ADD, MDD, and peak hour demand conditions, Under ADD
conditions, modeled pressures range from approximately 60 psi to 98 psi in Zone | and
63 psi to 87 pst in the Gila Service Area. Under MDD conditions, pressures in the study
area range from 58 psi to 97 psi in Zone 1 and 62 psi to 86 psi in the Gila Service Area.
Under PH conditions, modeled pressures range from approximately 57 psi to 85 psi in
Zone 1 and 57 psito 79 psi in the Gila Service Area.

Pressures in the stady area do not drop below the City’s minimum pressure of 44 psi
during these demand conditions. Areas in Zone 1 below an elevation of approximately
980 feet above MSL could experience pressures greater than 80 psi. Ground elevations
less than 986 feet are located between Yuma Road and Lower Buckeye Road. Areas in
the Gila Service Area below an elevation of approximately 915 feet above MSL could
experience pressures greater than 80 psi. Ground elevations less than 9135 feet are located
south of Broadway Road.

Under ADD, MDD, and peak hour demand condition, there are no proposed water mains
that exceed the design criteria for velocity and headloss, Due fo potential high flows
from the Silva site into Zone 1, a 30-inch diameter water main from the Silva site to
Citrug Road is recommended. The recommended water main configuration is shown in
Figure No. 4.

Utilizing the PRV during emergency conditions only would reduce the amount of water
needed from the Zone 1 pumps to supply the Gila Service Zone. The peak demand from
the Zone 1 pumps and the flow through the Zone 1 system would decrease. This lowers
the headloss in the water maing and would eliminate the need for the larger water maing
originally proposed on Citrus Road, Harrison Street and Yuma Road. Due to the high
headlosses in the proposed 24-inch diamecter water main serving Zone | from the Silva
site, the 30-inch diameter water main from the Silva Site to Citrus Road is still
recommended,

As previously discussed, the model nodes in the study area were designated as residential
or non-residential for the evaluation of the available fire flow while maintaining 20 psi
under MDD conditions based on Figure 3 Water Study Area — Land Use provided by
CVL. The water mains in the residential neighborhood including 185" Avenue,
Raymond Street, Vista Norte Street and 185" Drive are 6-inch diameter. This
neighborhiood is fed by a 6-inch diameter main on 183™ Avenue between Las Brisas
Drive and Vista Norte Street.  To provide a second feed to this neighborhood and
increase the available fire flow along Raymond Street, an §-inch diameter water main is
recommended on Hlini Street from 185” Avenue to 185" Drive. The recommended
water main configuration is shown in Figure No, 4.

TATA & HOWARD
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To meet the required fire flow while maintaining 20 psi under MDD conditions at the end
of the 8-inch diameter main on 169" Avenue, an emergency PRV would also have be
instalied at this location instead of the proposed closed valve. It is recommended that this
PRV be installed and set to operate during fire flow conditions only, The recommended
water main configuration is shown in Figure No. 4.

It is important to note that the available fire flow was estimated based on the
configuration of the proposed water mains provided by CVL. Information was not
provided on the water mains to be located within individual land use areas. These water
mains should be a minimum of §-inch diameter and should be looped to the main arterial
roads in multiple locations. The estimated available flow within these land use arcas
cannot be determined at this time and should be evaluated when the final water main
configuration is designed,

We appreciate the opportunity to assist you on this important project. If you have any
questions regarding this fetter, please contact our office.

Sincerely,

TATA & HOWARD, INC.

/Mz«/g

Bonald . Fata, P.E,
President
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West Goodyear Central Planning Area
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APPENDIX D

TATA & HOWARD
AUGUST 2012 REPORT



TATA & HOWARD

Weler und Wortewater Consultanis

August 36, 2012

My, Eric Laurin, P.E,
Associate/Director

Coe & Van Loo Consuftants, Inc.
4550 N. 12™ Street

Phoenix, AZ 85014

Subject: Water Modeling for West Goodyear Developments Hydraulic Analysis
Goodyear, Arizona

Dear My, Lawrin:

As requested, Tata & Howard, Inc. has performed a review of West Goodyear Central
Planning Area waler sysiem., The West Goodyear Central Planning Area is a proposed
mixed use development west of Cotton Lane. The existing computer hydraulic model
was updated to include the proposed development and demands as provided by Coe &
Van Loo Consuliants {CVL), The velocitics, pressures, headlosses, and flow rates were
evaluated in the proposed development under average day (ADD), maximum day
(MDD), and peak hour (PH) demands. The available fire flow was also considered under
maximum day demand conditions while maintaining a2 minimum pressure of 20 pounds
per square inch {psi) within the water distribution system. The results of the analysis are
presented hergin.

Evaiuation Criferia

Based on the City of Goodyear’s 2008 Integrated Water Master Plan (IWMP), the City
requires that a minimum pressure of 40 psi be maintained at ground level during ADD,
MDD, and PH conditions. A maximum pressure of 80 psi should be maintained at
ground level during ADD, MDD and PH conditions. The City does allow pressures
above 80 psi in localized areas of lower elevations, Residential homes in areas with
pressures above 80 psi will be required to have individual pressure reducing valves
(PRV} installed at the time of development to maintain pressures less than 80 psi.

The City’s 2008 Integrated Water Master Plan (I{WMP) design criteria for distribution
piping states that the velocity in the water main shall not exceed 10 feet per gecond (ft/s)
under PH conditions. As the velocity in a pipe increases, the risk of potential problems
such as water hammer increases, The headloss in water maing are required fo have an
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upper limit of between 2 and 3 feet per 1,600 feet {8/1,000 B) during PH conditions.
Excessive headloss in water main results in wasted energy in the system due to increased
pumping and power costs.

Based on information provided by CV1., the required fire flow while maintaining 20 psj
throughout the planning area is 1,500 gpm for residential areas and 3,600 gpm for non-
residential areas. The model podes in the study area were designated as residential or
non-residential based on Figure 3 Water Study Area — Land Use provided by CV1L.

Study Arca

Based on recommendations from CV1., the study area for this evalnation includes all
existing and proposed water mains west of Cotton Lane  The hydraulic model was
updated to include the proposed water mains shown in Figure 7 Water Model System
Layout, provided by CVL. The water main configuration primarily includes water mains
located on the main arterial roads ranging from 12-inch diameter to 24-inch diameter,
Some smaller diameter water mains are shown to simulate looping through proposed
properties. Information on additional water mains throughout the individual land use
areas was not provided to Tata & Howard. The water main C-valies in the existing
model were assigned when the model was originally created, by others, and updated
through the Water Model Calibration Technical Memorandum completed by Tata &
Howard, Inc. in June 2008. For consistency, the C-values of the existing water mains
were not adjusted as part of this model update, The proposed water mains were assigned
a C-value based on material and diameter. Larger waler maips were assigned
incrementally higher C-values than smaller diameter water mains. Typically C-values of
100 to 140 are used when evaluating relatively new cement lined ductile iron water
mains. The proposed configuration and study area boundary is shown in Figure No, 1.

The IWMP recommends separating the existing service zone north of the Gila River into
wo pressure zones: Zone | and the Gila River Zone. Zone 1 will have a hydraulic
gradeline (HGL) elevation of approximately 1,165 feet above mean seal level (MSL) and
the Gila River Zone will have a HGL elevation of approximately 1,100 feet above MSL.
Tiroughout the entire City, Zone 1 will primarily serve elevations ranging from 930 feet
to 1,050 feet above MSL and the Gila River Zone will primarily serve elevations ranging
from 890 feet to 950 feet above MSL..

The portion of the study area located in Zone 1 includes all water mains north of Lower
Buckeye Road. The ¢levations in this area range from approximately 940 feet to 1,025
feet above MSL. The elevations lower than 950 feet are located at the service ares
boundary. The portion of the study area located Gila Service Zone inchudes all water
mains on Lower Buckeye Road west of 173" Avenue and all water mains south of Lower
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Buckeye Road, Elevations in this area range from approximately 895 feet to 950 feet
above MSL. The zone boundary is shown in Figure No, 1,

The proposed ADD, MDD, and PH demands for the study area were provided by CVL.
The demands were added to the existing demands in the hydraolic model in the correct
location based on nodes identified on Figure 5 Proposed West Goodyear Central Planning
Area 1DG Arterial, provided by CVL. 'The ADD, MDD and PH demands are
approximately 4.6 million gallons per day (mgd), 7.8 mgd, and 13.3 mgd, respectively.
These demands will be supplied by the proposed Silva Site located on Citrus Road at
Harrison Street, It is assumed that this site will have adequate storage and supply to
serve the West Goodyear Central Planning Area.

The Silva Site will be equipped with two sets of pumps, one set for each zone, The Zone
T pumps will serve the system through a 24-inch diameter water inain that connects to the
system on Citrus Road. A dedicated 24-inch diameter transmission main will be installed
on Citrus Road from the Silva Site to Lower Buckeye Road, Design information for the
planned Silva Site was not available at the time of this study. The hydraufic model
simulations were completed vsing two fixed reservoirs, The Zone | Reservoir was set at
a HOL of 1,165 feet above MSL and the Gila River Zone Reservoir was set at a HGL of
1,100 feet above MSL.

CVL proposes to separate the two pressure zones with PRVs located just north of Lower
Buckeye Road at Perryville Road, Citrus Road and 173% Avenue, It is assumed that the
existing water main on Lower Buckeye Road west of Cotton Lane will remain a Zoue 1
transmission line in the future. A PRV will need to be instalied on 169™ Avenue south of
Lower Buckeye Road. 1t is assumed that the infrastructure upgrades recommended in the
TWMP to allow Site 12 to supply Zone I and the Gila River Zone will be compiﬂicd by
others. These improvements include a Gila River Zone transmission main on Lower
Buckeye Road at this location. After that waler main is instajled, the 8-inch diameter

water main on 169" Avenue should be disconnected from the Zone 1 transmission main,

connected to the Gila River Zone transmission main and the PRV removed,

For the purpose of this hydraulic evaluation, CVL requested that the study area be
evaluated as an independent system. Therefore, impacts of this development on the water
systen cuiside of the West Goodyear Central Planning Area were not considered, Also,
additional growth or infrastructure improvements in other areas of the City were not
included in the model simulations. In order to separate the study area, valves were closed
in the model on Van Buren Street, Yuma Road, and MC 85 east of Cotton Lane as well as
on Lower Buckeye Road east of 169" Avenue and on Canyon Trails Boulevard north of
Lower Buckeye Road. The water main on Lower Buckeye Road west of 173 Avenue is
a Zone T water main. Site 12 remained offiine for ali simulations and the existing water
mains neay Site 12 were assumed to be part of the Gila River Zone.

1 TATA & HOWARD
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Hydraulic Analysis

Two alternatives for creating the two pressure zones were considered for this evaluation.
Alternative No. I includes the proposed PRVs on Perryville Road, Citrus Road and 173"
Street with the dedicated 24-inch diameter transmission on Citrus Road from the Silva
Site tfo Lower Buckeye Road. Alternative No, 2 includes the dedicated 24-inch
transmission main on Citrus Road from the Silva Site to Lower Buckeve Road and closed
valves separating the pressure Zones on Perryville Road, Citrus Road and 173" Street,

Alternative No. 1 - Proposed Water Main Configuration with PRVs
Hydraulic simulations were conducted to estimate the minimum and maximum pressuses
in the study area during ADD, MDD and PH demand conditions, Under ADD
conditions, modeled pressures range from approximately 60 psi to 97 psi in Zone 1 and
64 psi to 89 psi in the Gila Service Area. Under MDD conditions, pressures in the study
area range from 58 psito 95 psi in Zone | and 64 psi to 88 psi in the Gila Service Area,
Under PH conditions, modeled pressures range from approximately 53 psi to 89 psi in
Zone 1 and 64 psi to 87 psi in the Gila Service Area.

Pressures in the study area do not drop below the City’s minimum pressure of 40 psi
during these demand conditions. Areas in Zone | below an elevation of approximately
980 feet above MSL could experience pressures greater than 80 psi. Ground elevations
less than 980 feet are located between Yuma Road and Lower Buckeye Road. Areas in
the Gila Service Area below an elevation of approximately 915 feet above MSL could
experience pressures greater than 80 psi. Ground elevations less than 915 feet are located
south of Broadway Road.

Under ADD and MDD, there are no proposed water mains that exceed the design criteria
for velocity and headloss. The following water mains have headlosses greater than fhe
2008 IWMP design criteria of 3 171,000 & during PH conditions:

12-in¢h water main on Citrus Road from Hasrison Strect to Van Buren Strect
12-inch diameter on Harrison Street west of Citrus Road

¢ 12-inch diameter water main on Harrison Street from Citrus Road to 174"
Avenue
16-inch diameter water main on Yuma Road from Citrus Road to 175" Drive
24-inch water main from the Silva Site to Citrus Road

It is recommended that the proposed 12-inch water mains on Citrus Road from Harrison
Street to Van Buren Street and on Harrison Street west of Citrus Road be 16-inch
diameter water mains to improve transmission from the Silva Site. This would result in
approximately 5,000 feet of 16-inch diameter water main. The 12-inch diameter water
main on Harrison Street from citrus Road to 174™ Avenue and the 16-inch diameter water

TATA & HOWARD

1r1 mAd Wi oM drer EonpifiyT



A

Mr. Eric Laurin, P.E, Page Sof 6
Coe & Van Loo Consuliants, Inc. Aungust 30, 2012

main on Yuma road are existing water mains, The headloss in these mains s
approximately 3.5 /1,000 ft. These water mains would have to be upgraded to reduce
the headloss to less than 3 /1,000 ft.  These improvements would result in
approximately 3,300 feet of 16-inch diameter water main on Harrison Road and
approximately 2,700 feet of 24-inch diameter water main on Yuma Road. I is also
recommended that a 30-inch diameter water main be instalied from the Silva Site to
Citrus Road. The recommended water main configuration is shown in Figure No, 2.

The model nodes in the study area were designated as residential or non-residential for
the evaluation of the available fire flow while maintaining 20 psi under MDD conditions
based on Figure 3 Water Study Area — Land Use provided by CVL. The water mains in
the residential neighborhood including 185" Avenue, Raymond Street, Vista Norte Street
and 185! Drive are 6-inch diameter. This neighborhood is fed by a 6-inch diameter main
on 183" Avenue between Las Brisas Drive and Vista Norte Street. In order to provide a
second feed to this neighborhood and increase the available fire flow along Raymoztd
Street, an 8-inch diameter water main is recommended on Hlinj Street from 185" Avenue
10 151:51 Drive. The recommended water main configuration is shown in Figure No. 2,

It is important to note that the available fire flow was estimated based on the
configuration of the proposed water mains provided by CVL. Information was not
provided on the water mains to be located within individual land use areas. These water
mains should be a minimum of 8-inch diameter and should be looped fo the main arterial
roads in multiple locations, The estimated available flow within these land use arcas
cannot be determined at this Hime and should be evaluated when the final water main
configuration is designed.

Alternative No. 2 -- Proposed Water Main Configuration without PRYs
Using closed valves to separate the two pressure zones instead of PRVs does not have an
impact on the pressures in Zone 1 or the Gila Service Zone. The 24-inch transmission
main on Citrus Road from the Silva Site to Lower Buckeye Road provides the necessary
supply to the Gila River Zone at a HGL of 1,100 feet directly from the Silva Site.

In Alternative No. 1, a significant amount of water flows through the PRVs to supply the
Gila Service Zone, This requires higher capacity Zone 1 pumps. Without the PRVs, the
PH demands from the Zone ] pumps and the flow through the Zone 1 system would
decrease. This lowers the headloss in the water mains and would eliminate the need for
the larger water mains on Citrus Road, Harrison Street and Yuma Road, The 30-inch
diameter water main from the Silva Site o Citrus Road is still recommended to reduce
the headlosses. The recommended water main configuration is shown in Figure No, 3.

In order to meet the required fire flow while mamtamzng 20 psi under MDD conditions at
the end of the 8-inch diameter main on 169" Avenue, the proposed PRV at this location

TATA & HOWARD

Watrs wat itaker woniys Fa



Tk

Mr. Fric Laurin, P.E. Page 6 of 6
Coe & Van Loo Consultants, {nc. August 38, 2012

would have to be instalied. It is recommended that this PRV be installed and set to
operate during fire flow conditions only. Once this water main conneets {o the planned
Gila River Transmission main on Lower Buckeye Road, the PRV will not be necegsary.
The recommended water main configuration is shown in Figure No. 3.

The 8-inch diameter water main on Hlini Street from 185™ Avenue to 185™ Drive is stil!
recommended to provide 2 second feed to this neighborhood and increase the available
fire flow in the area of 185" Avenue, Raymond Street, Vista Norte Street and 185%
Drive. The recommended water main configuration is shown in Figure No, 3.

We appreciate the opportunity to assist you on this important project. If you have any
questions regarding this letter, please contaet our office.

Sincerely,

TATA & HOWARD, INC.

[ ety T

Donald } Tata, P.E.
Pregident

TATA & HOWARD
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Merxisam Hay Demand

Pipe Data
West Goodyenr Central Planning Area
Goodyear, Arizena
ER] Zome From Node | To Nede | Lenpgth (1) | Dlameter (in) | Roughosss | Flow (g;m} Veloeity {f/5) | Headloss (R) | HL/H00 (ft/kft)
161 Zone 1 ARETH 22336 1,254 16 140 7R 1.15 838 0.2%
103 {ita River Zone 22678 J34 1,290 16 124 318 0.5 2,11 0,08
105 ita River Zone FIRED 22682 2,663 16 128 ~156 B3 408 203
ing {iika River Zone PR 22 R18 12 ¥ - Haz 0 0
111 ks River Zone 22686 haiy 1,112 12 ] @1 .26 8,04 803
113 {lita River Zone 22682 J3T74 4642 19 125 51} EG7 2,83 6.32
117 Gila River Zons 22650 vl 1,468 12 it 4 na1 o [
118 {Gila River Zons 22692 22694 1,640 12 128 »35 .16 8.2 0.01
124 Gila River Zong | 22694 22656 1,179 ¥ < &1 0,43 003 B3
123 {Hika River Zons Pyl 19362 T 12 s 231 {166 815 0.2
1585 Zone 1 23518 22818 2303 12 120 283 0.83 0.7 4.3
15%3 Zons i 22698 22842 2,701 12 20 38 141 3.46 128
1597 Fono 1 23324 23I6T6 2.604 iz 120 -445 1.27 173 a7
1SPFCCE | Gila River Zoog 7136 Fiig 9 13 123 b [ 3] &
16063 Zone 1 23522 SRGTR 1412 24 140 | Mg 218 .84 844
1605 Zone 1 23524 J418 413 12 124 217 0.62 4.87 .37
1609 Fone 1 23526 3432 413 12 123G ~144 [\ X:] £.83 008
HIUEA Zone 1 §748 18458 #H & 160 3 8.0 801 0.01
2331 | Gila River Zone FET 16582 552 24 136 =Tt 0.5 .43 505
i vd | Gila River Zone 22684 13180 1.27% 12 i20 -139 845 052 31
429 (Gila River Zone Z39%8 pris) 1.5%4 14 126 258 241 .12 0,06
2431 (iifa River Zone 23550 16982 1,572 16 128 -258 G4t §.12 0.66
2501 Zone 1 240 ET 1,526 iz 128 -3 611 {101 [t
2605 Fong 1 20Tz 300 3,858 12 126 -3 0.1 4.03 $01
15 Zone 1 EytH prii 1465 24 136 -3 0,03 0 3]
Pyl Zotwe 1 22698 13522 1231 24 146 e 216 073 0.6
279 Fone 1 22670 22672 1328 i2 125 -489 139 096 4.72
Z7ESDE | (ila River Zong 9254 19362 1,686 16 123 711 1,14 0.6 .36
] Foms ¥ Pl priped 2,647 i 135 -1785 203 133 147
sl Fann | 22674 13234 1.18% 12 {30 py2] 1.48 103 {189
205 3ila River Zone 23684 ik 1,316 12 12 1685 .47 014 &1
i CHika River Zone | 22826 TR 5.264 . 12 s -31 .06 802 3
POFIRY Zome § 2028 22810 1,388 24 138 1 a j¢] ]
ZRZAS Zomn 3 20482 2ABEG §328 74 125 ] 8 O i
JRA3S Fone b TG 20088 172 4 110 5 161 8,08 .32
TRICE Zome 18542 13795 151 8 133t -53 7,34 0.2 111
IBSER Fone 1 18798 748 170 1] 110 28 018 B0 {03
FHSEF Fome 1 18795 MR 839 24 130 -101% 8,72 007 i
2B624 Jone i ekl 13610 17 3 31 33 L% 801 0.0
TRaezT Zoma 1 18666 20350 188 3 1 -5 .36 002 0.32
IBATA Fone } 20350 20004 60 24 T -114 0,73 807 6.1
FBE4A Zone 1 20344 20004 154 [ Hi i3 [ 1] O
2B6A2 Zore } 19996 | zomig | 86l 24 130 a3 | 096 6.13 0.15
THAAS Fone } 14 HHRE 49y 24 130 -~ 140% 108 049 818
ZB6CA Lone} 20326 4 7 L4 Y ~128 {183 04 1
IBTREG Fong 20060 2290 34% 6 i -6 073 44 08
ZRICE Zone ) 20274 200 47 & Hi 57 D.64 037 §.5%
2RI Zone 1 bzl 20326 117 8 1H ~125 9.8 406 .53
R7ES | Zone 20064 20286 43¢ G 08 27 6.3 o.07 .15
IRVEC Zone 1 PLES 2256 (13 & Hij -1 002 1] [
ZBE&! Fone § 20264 2074 440 [ jint] -4 4.1 601 0.4z
IBBA9 | Zonmel 386 | 20260 | 6 10D 1% 0,15 p.04 085
2BEBB Zone 1 2074 | 20286 | 269 6 o | 7 0.42 6,57 0.27
IBBFS Zoma i ] 0250 269 & i 27 0.33 804 115
FBCGS Zome | 7% 20058 1 & 0 3] 0.487 { 3.0
ZBCEC Zone t 20038 | 20264 269 ¢ we | 326 0.29 9.04 614
IBCEF Zone 1 i 20060 1,169 & 0y -18 .21 .09 0497
ZBCYE Fons i 20060 13828 680 & Hi -18 221 085 047
2BCEB Zong 1 0030 19908 186 3 115 -124 .79 (L1 0.52
FRCH Zone 1 pltiizt] 0030 B9 & il <51 335 917 a.1%
¥BCST Zone | 20063 20222 333 B 3L -36 ] .23 402 805
IBCED Zone 1 20050 20222 Eit ] 18 43 .27 062 8.07
IBCAD Jons 1 20322 iy 582 6 168 -13 8,15 .02 0.04
IBCALC Zonal 20038 20030 238 5. 118 fit .41 0.04 .13
AL Fama 1 18594 20034 27 & 118 R 8.3 8,452 0.09
pinl:rd Loms 1 0034 2118 61 g 118 2% .18 842 0.0
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Maximam Day Demand

Pipe Data
West Goodyeur Cenfral Planning Area
andyear, Arkrena
m Zune From Node | To Nods | Lengih {it} | Diameter (in) | Rougbness | Fow {zpim}| Velocity {fus) | Headloss (fl} | HL/1000 (k)
20104 Zome ] W04346 2176 G20 8 184G -13 015 0413 0,64
ACHE Zons 1 20876 18818 233 & HIG g O L] 5]
WY Lone 1 18818 o6 426 & 160 16 [ 0.03 6.66
2CIEF Zons } 4 2018 360 3] 160 i1 0.2 8.4 £.83
20210 Zone § 20090 20184 1282 & 190 15 0.17 0.06 0,85
201D Zome | 26014 20076 174 8 118 15 0.0% [\ 3,01
20220 Zone } 20156 | 20076 459 § 110 12 0.87 ¢ 001
20273 Zone 1 20076 20158 422 8 110 3 0.02 0 &
205DR Zone 1 20006 18818 i72 6 100 33 423 0802 808
i)t Zone t . 20090 20118 449 8 e 55 0.35 8.08 0.12
2Ch24 fonel 20164 20034 1,606 & 160 7 .08 a0 .81
20530 Zone 1 0176 20090 2 6 160 -18 021 6.02 047
20857 Fone t 20086 234 2% 6 166 23 8.26 6.03 8.1
2CH5A Zone } 20052 26030 234 6 164 22 625 6.0¢ 13
2CTA6 Zong i 20004 | 20006 152 24 133 ~1106 0,74 6,02 6,1
2C9BR Zong 1 19940 20006 536 24 134 1135 .8 0.4 0.11
FFERE | Gila River Zome ad F138 336 16 125 ~352 .56 085 &.1
AFFR4 | GilaRiverfone | 7138 10302 7,608 15 125 -352 0.56 0.25 4.1
30 Gl River Zone | 22828 23830 849 12 128 ~138 0,39 6,06 0.97.
303 Gila River Zone 22830 22824 2,392 24 128 <328 023 6.03 .01
395 | GilaRiver Zons | 22688 22828 1511 ji 125 469 043 8.09 0.06
307 {ika River Zone 22820 22828 3204 2 120 83 024 iLl 0.403
311 Citu River Zone 22822 FEFT] £1% 12 126 i51 0.43 a.07 0.0%
313 Gila River Zone 22822 23080 1,585 17 120 =103 029 .07 0.04
315 Giia River Zone 22818 22834 2,555 pL) 125 B0 306 ki) 1]
317 Gila River Zone 22834 23820 2,595 24 El 40 8.03 0 [
319 Gils River Zone 27534 o 1,433 iz 120 -138 .37 0.3 407
321 | GilaRiverZone | 22824 22832 1,628 12 120 62 018 0.03 (.02
323 Zope 1 22836 13208 982 5 10 141 6.22 4.0t 001
32324 Zone 1 18796 1Bz 240 24 130 928 0.66 G.06 008
327 Lone 1 22836 22838 1,602 12 120 345 0.98 0.66 041
329 Lome b 27838 j3186 976 12 128 218 .62 0.17 0.37
331 Fone 22664 22842 2517 12 120 w250 074 G61 0,24
338 Zouge } 22816 22652 366 12 120 <293 .53 0.1} 03
343 Zone 1 22830 1566 1304 24 130 & kil 4 [i]
353 | GileRiver Zone | 22834 2854 2,889 24 125 -331 8.23 0.03 0.01
35ALD Zone ] 9738 18566 261 b 110 -23 f.15 601 0.02
35R3D Zone 1 20060 944 268 # 118 20 0.13 4 9.02
3308450 Zone 1 18666 ¥4 954 & | o 6§ 0.06 0.01 4.0}
35726 Zone ] 97338 9732 367 & 160 3 9.04 B g
ASFFE Zone 1 18618 18632 466 & 110 4 203 8 1]
36080 Zone 1 18630 18632 332 & 104 3 K43 3 3]
IG5 Lone § 18630 18594 337 e 116 -1% 5,12 001 3.0
361EH0E Zome 1 18632 18630 331 B iig -3 1517 8 G
I61ED Zone § 9718 9740 662 6 150 2 B2 8 [\
3625402 Zone 1 18594 %718 278 & 100 g {1 A8 002
36457 Zons ] 18610 16716 531 & B} i 0.18 8,05 .88
Ip4Le Zome ) 10716 ] Lyt 1] 0 18 .21 f.02 8.87
I66FB sona F702 18530 36 & jiig -3 303 & 0,81 -
36879 Zone 1 11034 10720 268 [ 1090 i 0.01 L 9
3.68E+09 Zone 1 11034 18342 691 & 160 -1i .13 8.42 0.83
36919 Zowe 1 18342 9702 600 f H0 i1 9,13 8.07 0,03
36558 Zome 1 11034 18336 T4F ki) ] 2 .42 [ I
36959 Zone 1 18536 18530 435 & H -8 0.05 6.1 040
36990 Zaone 1 7 18536 480 [ 190 3 .43 0 0
IADY Zone 1 9725 18530 269 [ HO 13 .21 007 007
I6ATA Zone 1 6748 9690 786 & 160 -1 0.0 i 4
ISBCF Zone | Q650 18488 587 & 108 i .07 0.681 001
391E+10 Zone 1 it &6 178 & 190 4 &.05 f 0,01
395 | GilaRiver Zono | 22864 22854 236 kL) 130 352 .16 0 9
411 Jome 1 22876 23518 2,595 12 i) 38 .11 002 G081
| 4338402 Lone 1 prdyls 24070 5,276 12 120 38 6.1t 0,04 8.01
48988 | OilaRiver Zame | 13444 13440 93 pii] 130 4 0 0 0
48991 | GizRiver Zone | 13440 5876 £6 20 130 [t 0 3 a
S0CFA | GilaRiverZone | 9876 12868 562 16 125 T 114 0.3 336
S6CFB | GilaRiverZone | 19294 12566 382 it 125 <11 1.14 .14 0.36
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Maximum Day Demand

Pipe Data
West Goodyear Central Plansing Area
Gondyear, Arizoea
T Zone From Mode | Yo Node| Longth (8) | Diatnoter (in) | Roughness | Flow (i;‘om} Velocity (/51 | Hendlnss (1) | FLADOG (R4}
593 Zone § 20052 18828 57 o 166 20 .23 { {409
69 Zone i 20028 23524 1486 12 128 217 .62 2,28 0,17
k! Zone i 22648 3166 288 24 130 EES 467 0 1
73 Fong b 22652 22650 2,698 12 12¢ 273 077 4.72 027
Fi Zaoma 1 226352 13164 2214 12 1240 EH 3:!3 3,83 1,73
77 Fone ] 22652 22656 2296 iz 120 13 .04 @ [
7% Zone } 22656 22658 394 12 120 -11 0.03 ¢ I3
83 Zone | 22650 22662 987 12 120 148 5.42 .03 289
B3 Zeme 1 22654 22662 1,480 12 120 -1t 65,29 0.07 .04
87 fone - 22654 12664 1,160 7 it] 60 L 8.37 (.62 .02
3% Lone § F2664 22666 2,616 iz 120 234 8.61 0.44 817
gB1A3 Lone § 9715 18618 270 & 160 2 5.0% ¢ 0
BEIE33 Fone | G736 18666 i3 [ 160 ~19 a8.21 8407 008
§R397 Zone 1 19720 9702 269 [ 160 <7 2.08 [} 801
BRASA Feme i 18716 18594 1422 [ 160 «33 015 6.86 .04
RCOEH | GilaRiver Zomo BT 9376 14 24 130 Tiv .5 1] 0.65
SCATZ Zamo | 20260 20028 1309 24 130 1233 3,91 .18 .14
SCHOB Zowe 1 9744 9726 $.33% & 180 i4 .16 .06 .85
BCHOE Zone | Fi44 ¥732 348 8 116 -2 0,01 [+} [
BLR14 Zone § T3z §738 181 & 110 -1 307 13 (.01
BCi329 done 1 9T S718 656 & 160 w2 0.62 ¢ ¢
BCHIS Zone 1 £748 15488 1299 6 180 4 3.05 .81 v
21 Zeone 1 ottt 22668 2,338 12 j¥ii] -339 396 1.01 0.4
93 Zone 1 22668 226870 1,341 iz 125 -449 1,39 097 0.72
93 Fome 1 22666 PR 2534 iz 138 LI 1.5 153 0.59
91 Zoms 1 22674 23520 2578 12 136 256 273 0.63 0.24
99 Zono 1 22672 2AEH 2628 16 148 1238 158 212 .81
PiOL Gila River Zone 188 J80 325 8 L] -11 4.67 { 404
F103 | Gila River Zons Jo Jo4 298 8 100 1 .07 4 4.0
P35 | Ghita River Zome JRE J98 #54 3 108 6 .04 ] 1]
PHY? | GilaRiver Zone pp2 Ry 292 8 100 -13 .09 4 .04
PHIG Gia River Zone ol Fi 213 8 et 11 407 O 004
Pii Gila River Zone 1o F2688 2594 12 it e 4.07 .01 i3
PiE | Gila River Zone 192 154 473 8 100 [ g [ 2
Pi13 | $ita River Zone Joe Jeon 1,628 ] 108 1% 9,12 0,52 002
PG Gita River Zone . Io6 198 285 3 fitil -13 21 i 401
P17 {ila River Zone paii] 198 803 E Hp 15 01 .61 4.01
118 | Cila River Zone 102 1op 2,812 § 13 4 043 & 9
P12} | Qiig River Zons J100 i 325 8 - 190 -1l 0.07 f 801
P123 Gila River Zong J104 1652 1,241 B 160 12 0.407 041 0.0k
7125 Gils River Zong 1104 116 295 8 100 ~12 8.0 4 003
P37 | GilaRives Zona JI68 1112 756 8 60 i2 H.07 8 8.61
29 | GilaRiver Zong Jitp 1116 751 8 160 -16 &1 .41 7.01
g k] Giifa River Zons HZ 137220 682 $ 120 F7 g.62 G2 0.2%
P13t Gils River Zone Jigg i 247 8 HA ] 104 1] ¢
P133 Gila River Zone J1i2 a6 299 B 109 12 007 3] 0.01
P135 | Gila River Zone niz Ji14 352 § 104 0 [ 0 0
P137 Gl River Zonn 16 JI{18 542 8 0 i8 4,12 401 £.02
F13% Gila River Zons Fii6 20 2232 Ey HHY -4 092 081 06
Pi41 | Gita River Zone Jiig 22678 1447 12 128 308 087 .48 9,33
PI43 | GilaRiverZope | 1170 586 354 8 108 34 021 062 | pos |
P15 | Gila River Zone | J138 Hzo 179 ] 100 ¢ 6 0 0
P15 Gila River Zone Fid 28 THY 6 Hii i3 361 £} i
PI673 | GilaRiverdeone | 13160 22332 1,828 2 1260 40 011 0.6 081
P1675 | GilaRiverZone | 228530 13160 3,184 1z 12¢ 5 0.15 .04 x4
PI677 Trins 22854 22832 2,761 12 28 22 0,86 .01 3]
Pi679 | Gila River Zone 1 22680 3887 12 28 -253 0.2 (.89 {23
PL68E Fone 2842 3152 2,448 12 120 322 .63 .41 .18
P1683 Zonest Jats4 22698 424 4 120 -7 0.55 003 0,66
F1ags Zone 1 13166 22650 832 24 138 -164 312 & 4
PIART Zone 1 Jites 3170 G50 12 120 188 {153 1,13 0.13
1689 Fone 1 3168 J3184 1,538 12 120 24 0.67 8 g
B1691 Zone § BIR 3168 1,670 12 120 115 4,33 309 005
P1693 | GlsRiverZons|  J3I72 prioi] 665 i2 128 4 .81 8 I}
P93 | Gila River Zone FE YL 22688 1.0 16 125 404 $.464 913 6,13
P1697 | GilaRiverZone | 13172 13i74 1,059 12 100 ~127 .36 0.1 0.09
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Maximum Day Demand
Pipe Pata )
West Goodyeny Central Plasning Area
Goodyear, Arizona

iD Zone From Node | Yo Nodo| Length &) | Dismeter (in) | Roughness | Flow (gpm) | Velocity (R/s) | Headloss (7 | FT/1000 (fifkft)
PI699 | Gila RiverZons | J3176 | 22826 | 2,161 2 120 65 0.18 .04 682
P17 | G#aRiverZons|  Ji8 J16 882 6 106 ¢ 0 o o
PI761 | Gila River Zome | 33180 115 1,247 12 120 308 0.87 041 0,32

P1703 Zone 1 Jaier | 22658 174 12 126 30 '0.08 ] 5
PITOS _ Zone 1 w660 | 13182 435 12 120 -14% 0.42 0.04 0.09
P77 Zone 1 13184 | 23518 | 1599 12 120 -126 035 6.13 6.06
P1711 | GilaRiverZone| 13176 | 22818 341 2 126 255 472 6.0% 623
Pi71s Fone 1 2269% 1430 3296 12 120 602 174 379 115
p1724 Zone | 0 | I 369 24 135 1651 0,75 008 0.1
P1729 Zone 1 5186 | 102 | 1983 12 120 155 .44 0.13 .09
FI731 Zona 1 1204 | vesto 242 12 120 6% 1.8 0.34 1.3%
P1743 Zone 1 13208 | vanoa 216 16 140 ¢ o e ¢
F1735 Zone | Taz04 | 1208 | 2639 8 120 -184 117 242 | 0%
F1737 Zome 1 Jaxns | =m0 | 228t % 120 43 0.27 0.14 .06
FI739 Zane 1 06 | mu0s | 2639 % 120 -141 6.9 .43 0,56
Pi741 | GiaRlverZeme| 13172 | 22822 1,567 12 120 48 0.4 502 9.61
P1743 Zone 1 1506 V80p6 94 3 126 ¢ s [} !
F1745 | GilaRiverZome| 13212 | 13216 | 2444 8 120 o G o 6
P47 | GilaRiver Zone| 19302 | 13218 1,563 3 126 9 [} 8 [
PG Zorie 1 RES3006 | 22698 551 24 129 5103 162 1.13 206
P175t | CilaRiver Zone | RES9608 | 22682 | 8488 4 120 713 851 6.46 0.08
Pi753 Zone 1 vaioe | 22678 115 12 120 568 1.9 0.16 139
1755 Zone vaonz | ez 223 16 148 ¢ [ [ ¢
P1757 Zone 1 V864 | 1098z 93 24 139 1651 0.75 0.01 0.1
P1759 Yone 1 13214 13204 1,145 12 120 484 137 .83 0.77
P1761 | GilaRiverZons| 13218 T4 294 6 160 ¢ 0.0 [ [
P1763 | GilaRiverZone| Fi218 20 248 3 108 o 0 o B
Pi765 | GilaRsverZone | 13220 | 22686 382 3 120 97 0.62 0.11 028
P176% Ze 1 Bz | Vi 25 24 130 1951 0.75 ¢ 0.00
P77l Lo 1 mz | mds 130 % 125 ¢ i [ [
P1773 | GilaRiver Zons | VBO06 | 1212 132 § 129 i [ 6 [
P19 | GilRiverZone| 318 13218 3%( 4 108 ¢ ¢ [ i
P21 | GiaRiverZonel R0 | 16 297 3 100 0 o o 0
P23 | GilaRiverZone| 322 22636 945 2 120 6 0.2 [} [
¥2s Gila River Zoos 324 Jzie 333 ] 10 & i & i
P27 | GitaRiverZone| 122 4 182 3 100 ¢ 6 ¢ 1
P29 | GilaRiverZone| 326 174 327 6 __iop 9 6 6 4
P31 | GilaRiver Zone | F28 116 297 5 100 9 g ¢ n
P33 | GiaRiverZone|  J28 FEYS 930 6 100 i o ¢ ¢
P35 | GilsRiverZone |  J32 126 443 6 160 [ o 6 o
P37 | GimRiverZone|  J32 Ta216 §71 & 108 ¢ o ¢ g
P3o | GifaRiverZone| 134 22680 | 1387 % 170 213 .34 0,05 0.04
Pil | CHlaRiverZone | 34 178 421 3 190 57 0.67 ¢32 0.4
P43 | CGilaRiver Zome |  J38 184 331 s 199 12 634 8.0 .04
Pas | Gila River Zone 136 J44 285 § 100 12 0,14 8.01 8,63
P47 | GilaRiverZone | 138 146 245 6 100 7] 0.14 0.0 .04
P45 | GilaRiverZome | 540 343 626 3 106 -3 009 0.0 061
F501 Zone 1 18 23526 575 12 1M 140 0.4 6.05 9.68
PS03 Zone 1 J418 420 204 8 120 7% 0.5 0.04 0.19
P505 Zome 1 145 1422 1,894 8 120 7 037 6.1t 0.3
307 Zone 1 422 1424 310 & 20 Z8 313 0.61 0.03
Tio9 Zone 1 1424 420 1,080 6 120 25 0.29 6.1 5,09
P5t | Gila RiverZone|  Jad 166 256 3 100 17 015 4.02 0.06
P53 Zone 1 1422 426 272 8 120 e 0.58 0.07 025
P53 Zone 1 J436 1428 280 8 120 -116 0,74 011 . 9,39
P315 Zons } 428 1430 174 8 120 .168 167 9,13 0.77
P51 Zone 1 1432 1840 422 iz 126 | 108 628 002 0.04
| B519 Zove 1 T4y 1434 184 12 100 77 022 601 0.04
521 Zone 1 1434 1428 §65 § 12 51 0.58 0.24 6.35
7523 Zone 1 1436 34 240 1 100 g [ 2 0
7525 Zone § 1434 S [3 120 26 029 0.03 0.1
PE27 Zuge 1 J43% Y426 930 3 we | 6 028 0.09 0.1
) Zone 1 4l Jis8 241 2 120 261 074 0.67 $.24
P33 | GiaRiverZome| 146 150 790 I 186 7 008 g 001
P531 Fone | 1430 T440 584 12 120 429 122 0.36 6.61
P533 Zone 1 T442 1450 185 12 120 262 0.5 0.3 0.15
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Maximam Pay Demund
Pipr Pais

West Gopdyear Central Plagaing Area
Gaodyear, Avizosa

1> Zone From Nede | To Nodo | Lengih £} | Diareter (i) | Roughoess | Flow (ppn} | Volocity (8455 | Headloss (ft) | HL/H00 (/)
P535 Zona 1 Ja44 J468 5351 12 126 277 .63 §.1 0.18
P33T Fone i 444 J448 21 8 120 it .43 003 014
P39 Fome d Jads 1450 302 8 1240 -70 .44 .03 8.13
Pi4i Zonu 1 J50 3452 335 8 128 55 0.35 043 L1
P54% Fone 1 JA4s2 Jada 347 L4 120 -39 0.25 6,062 883
P54S Loned J446 Ji54 614 g )¥i <38 0.25 303 0.05
B347 Lone ¥ J454 452 681 ] 10 prd .35 .03 0.07
P349 Zone § 354 Hae ji i 126 48 {141 1403 013
F53 (iity River Zone 34 152 e 1] T -5 05 3] jAG
F351 pAE 1442 1450 556 B 128 19 0312 3.01 .01
P553 Zogie ] 3456 502 G8 12 120 241 3,57 001 0,15
P555 Fone 1 56 443 312 8 13 3 3.62 g 1]
P357 Zone 1 3458 J442 163 12 120 223 .63 6.03 018
P39 Zone 1 el 3462 346 12 124 209 .59 0.06 .16
PI61 Zone 1 Y462 3464 383 12 120 194 .55 0.64 0.4
PE63 Home | J464 22648 251 12 124 238 .67 285 421
P65 Fome 1 J464 468 431 8 jrii] Rl 0,28 0.0 G5
Ps6T Zone 1 3468 1470 08 & 120 ~12 0.14 0,81 0,02
P56 Zym 1 476 42 277 & 120 «i2 0.14 [£24]) a.42
P37 (3l River Zone J48 142 ] & a0 ] .04 i 1]
P571 Zome 1 Jarz 474 289 & 120 ~j2 .14 601 202
P73 Zope 1 1478 78 3w & 120 % £.22 G.02 0.06
PETY Zone 1 M J62 413 8 120 «15 0.1 i) 0.01
P379 Zone 1 460 . J480 637 B 120 ii 807 1] a8
P331 Zone 1 J4R0 J432 260 & 120 25 316 .01 2,62
P583 Zong 1 JEEZ 484 261 g 120 -29 8.1% AL 403
P33 Famee | 3484 J4R6 538 8 124 -36 9.23 302 0,03
P589 Zomo 1 J486 M8 249 3 13 1 ] 3] 4
fed {iia River Zone 30 Hr kit & 1) 4 .04 o ]
Figy Fame 1 TG} J456 160 12 120 it 059 8.03 Bi6
P393 Lone ¥ 3455 1442 HES & 120 -12 913 07 0412
P595 Sl F492 1494 340 ] 120 20 2.22 402 0.06
P5Y7 Lome 1 J404 s 32% 1 124 ~-13 .48 & &.01
P55% Lomo 1 7456 1458 930 8 1240 -1% 0,12 0.0 [1563]
Paibt Fone § 1458 J438 168 |4 120 35 8.22 0.0 B804
PHGS Zong ¥ J454 158 713 & 126 -11 313 302 8.02
P07 Zone £ Is02 g 178 12 128 154 gt | wm 60
PEGD Ao } J486 Ist 1,156 i ¥ 43 025 408 ifend
fat Gils River Zone B 754 3 & His i 0.05 & ]
PEII Zone 480 hfE] 278 & 120 3 835 0.04 0,14
Pald Fone i 1476 pLin 306 & 120 32 0.2 .01 0.04
P&3 Gila River Zone 15k 146 615 & 160 -5 0046 i 001
P63 Gila River Zone I54 330 462 & (] -5 6.04 1] &
Pe7 | Cila River Zone ¥52 54 74 & 194 1 0.04 8 8
P71 {3iba River Zone Jag 140 524 ] 160 -8 0,03 .01 IREH
P73 Gila River Zone H Tz 457 8 0 97 0.62 .18 0.4
PiY (Gita River Zone o4 50 154 _f;__ 0 w24 0,18 0,02 8,12
P7Y it River Zone i 58 476 & 100 3 .03 0 &
bl Gila River Zone 368 Eiit g B 100 5 6.3 3} &
P32 | GilaRiver Zone|  ¥70 T 335 8 106 11 8.07 o 001
PE3L Gila River Zone 3650 Hox 2358 g 168 15 &1 i 481
PE33 | thila River Zone 1683 ¥R 187 8 110 -34 B2l 0.01 043
PRIS Ciifa River Zone 1652 Jiig 638 & 160 By .14 002 043
PRIV | Gila River Zone 692 5t 203 8 160 34 8.22 2.07 {106
PEY Cila River Zone o6 I35 pics] g 164 -3 0.03 0 0
PEg Gila River Zone JIiR Je4 1,325 g L £ .25 [t .67
P51 Gila River Zone J&0 Tr 33F & 166 13 109 { .01
793 | Gila River Zons | 378 180 1% | 1o 24 0.16 4,01 0.03
PR3 Ciils River Zops 182 fa2 30 8 168 -14 0.09 ] i
my Gila River fone I8t 16 552 £ 168 12 .14 0.02 203
POy (xila River Zone jivd 84 447 g 108 24 .16 .01 .03
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Maximnm Day Demand
Junetion Data
West Goodyear Central Planning Area

Goodyear, Avizona
Static Total Demand
Denand Elevation Pressure | MDD + Fire Flow | Residual Pressure at
B | VLD Lot {gpm} {m Head (1t} {pst) {gpun Critical Node {psi} | Critical Node 1D
10716 Zore 1 il 0355 1159 38 1,511 57 22876
16720 Zone i 6 958 1159 87 1,506 57 22876
10982 45 {ila River Zone 82 944 1100 ¥ 3,082 56 22876
11634 Zone 1 8 956 1159 48 1,508 57 22876
12866 {ila River Zone G 537 160 71 3,000 56 22876
13440 Gila River Zone & 938 1160 70 1,580 57 22876
18488 Zonz 1 16 951 1159 94 1,516 57 22876
18538 Zone 1 & 261 1159 85 1.506 57 22876
18536 Zone 1 12 261 1159 &6 1,512 5F 22876
18542 Zone 1 30 956 1159 88 1,530 57 22876
18594 Zone 1 & 958 1159 87 1.506 57 22876
14618 Zone 1 g 959 1159 87 1,508 57 22876
18639 Zona 1 i3 963 1159 $4 1,515 5 22876
18632 Zova 1 9 G587 115% 87 1.509 5¥ 22876
18566 Zone | 9 g6t 1158 86 1,509 57 22876
18756 Zong | 4 955 1159 88 1,504 57 22816
13818 Long 1 4 G35 115% g8 1,504 57 22876
jB828 Zong 1 H 975 1159 biti] 1,561 57 22876
19294 Gila River Zone & 925 1008 76 3,000 56 22876
19302 44 Gila River Zome 128 935 1499 71 1,628 57 22876
19990 Zone 1 4 066 115% 84 1,504 57 22876
20064 Zome 1 2 G55 1158 83 1,502 57 22876
20046 Fong 1 2 064 115% 83 1,502 47 22876
20014 Zore 1 3 959 1159 82 1,503 57 22876
20020 Zone 1 2 975 1159 &G 1,502 57 22876
20028 44 Fore 1 3 973 1159 82 1,501 57 221816
20030 Zone 1 7 967 1159 33 1,307 57 22876
20034 Zone 1 i1 9560 1159 86 1,511 57 22876
20038 Zong 1 il 971 1159 82 1,511 57 22876
20050 Fome 1 & 968 1159 83 1.508 37 22876
206052 Zone § 2 966 1159 £4 1,502 57 22876
20060 Zone 1 i6 G671 1159 $3 1,518 5F 22876
28076 Zone 1 0 G68 1158 83 1,500 57 22876
20086 Zone 1 7 941 1159 &6 1,507 57 22876
20690 Zone } 7 963 1159 . 84 1,507 LY 22876
203104 Zone 1 18 963 1159 85 1,518 57 2B
2118 Zone 1 i6 864 1159 85 1516 57 22876
20156 Zone 1 i2 966 115% &4 1.512 37 22876
20158 Zome 1 3 G469 1159 83 1,503 57 22876
iyl Zone 1 5 964 1139 24 1,505 57 22876
20222 Fone b i 968 1139 83 1,520 37 - 22876
20256 Zone ¥ 9 971 1158 81 1,509 27 22876
24260 Zone 1 08 372 1159 81 1.668 57 22876
264 Zome 1 g 569 1156 &2 1,588 57 22876
20274 Zoné 1 11 ¥H 1159 42 1,511 37 22876
2286 Zone 1 14 973 1159 it 1,514 57 20286
25250 Zone 1 2 570 i159 ¥4 1,502 57 22876
0326 Zone 1 4 969 i159 ¥ 1,504 57 22876
203344 Zone 1 ] 953 1159 85 1,508 57 22876
20358 Zops T 4 960 1159 86 1,504 57 22875
20482 Zore | 1] 444 115% a3 3,000 36 22876
22648 48 Fone 1 0z 1004 1159 &7 3,102 49 22876
22650 20 Zone 1 109 998 1159 fid 3,108 49 22876
22652 i5 ome 1 172 1008 1160 69 3.172 51 22876
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Miaximur Day Demand
Junction Data
West Goodyear Cenbral Planning Area

{Goodyear, Arirona
Statie Total Domand
Dremand Blevation Presswre | MDD+ Fire Flow | Residual Pressore at

n CVL B Lore {opum) {ft} tlead () {pai) {gpmmi} Critical Node {psiy | Critlcal Node 1D
22654 9 Zons 1 44 | 1003 1160 68 3o44 | 38 22654
22656 14 Zone 1 24 1003 1160 6% 3,024 54 228746
22658 13 Zone 1 19 1004 1160 68 3,018 54 22876
22650 1% Zone 1 ] 1803 1160 68 3,000 54 ZIRT7A
22662 10 Zone 1 44 1003 1160 68 3,044 35 ZIRTH
22664 g Fone 1 105 996 116G 71 1,603 37 22876
22666 7 Zone § 134 986 1159 78 3,134 56 22876
22668 24 Zone 1 158 974 1160 [i41 3,150 36 22876
226D Zone 1 [ 565 116} 25 1,500 57 22876
22672 25 Zone 1 37 9R% 1162 Y 3,637 57 22876
22674 6 Zong 1 131 063 1158 84 3,151 56 22876
22676 26 Zone 1 7i 958 1160 88 3,071 56 22876
22678 5 Gila River Zone | S0 045 1100 67 1,558 57 22876
22680 27 Gila River Zong 147 944 1099 68 1,647 57 22876
22682 31 Gila River Zong 119 244 1190 69 3,119 56 22816
22684 (3ila River Zone 8 927 1080 74 1,500 57 22876
22686 (Gila River Zone & 925 1699 75 1,560 57 22876
22688 38 (Gila River Zone 138 915 1499 80 3158 56 22816
22680 Gila River Zong i 926 1059 75 1,500 57 22876
22692 33 Gila River Zone 68 944 1089 47 1,560 57 22876
12694 36 (ila River Zono 26 Q33 1099 T 1,526 51 22876
22696 44 (ks River Zone 48 928 1052 74 1,348 51 22876
22698 22 Zone 1 37 584 1164 16 3,037 57 22876
22810 50 Zong 1 & 567 1159 §3 1,500 57 22876
22816 Zone 1 ) 1005 1160 57 3,000 36 22876
22818 3 Gila River Zons 0 214 1698 52 3,000 56 22876
22820 41 Ciila River Zone 217 905 1098 84 3,277 56 22876
22822 Gila River Zope 0 938 H99 73 1,508 37 22876
22824 53 Gila River Zone 65 R95 1098 28 3,065 26 22876
22826 1 (3ils River Zone 95 856 198 88 3,095 56 22876
22828 51 Gila River Zone 150 903 1058 R4 3,150 56 22876
22830 52 Giila River Zone 150 905 1098 B4 3,184 56 | 22876
22832 42 Gl River Zong { 903 1098 i 3,000 56 22876
22834 Gila River Zong 0 912 1098 81 3,000 56 22876
22836 28 Zone 232 955 1168 i 1,732 57 2876
22838 25 Zone 1 128 G55 1159 24 1.628 57 22876
22842 23 Zome | 156 G95 1160 72 3,156 55 22876
228506 Zone | g 439 1159 85 3.000 56 22876
22854 43 (Gils River Zone G G 1499 82 3,600 56 22876
22864 (Gila River Zome It} 911 1699 81 3,080 56 22876
22876 Zone 1 & 1025 1154 58 3,000 34 22876
23518 15 Zone 1 206 1015 1159 42 3,266 44 22876
23520 26.% Zone 1 150 059 1158 87 3150 56 22876
23522 Zone 1 & 983 1163 78 3,000 57 22876
23524 Zone 1 { 975 1160 80 1,500 56 22876
23526 - Zome 1 0 986 1160 78 1,300 36 22876
23598 32 Gila River Zone ] 532 1100 64 1,500 57 22876
240670 Fone 1 ] 1618 11539 61 3,000 33 24470
24472 Zore 1 4 1014 1159 63 2,000 38 24072
3290 49 Zore b 4 952 1159 72 3,680 49 22876

66 Zone 1 4 o2 1139 §1 1,504 38 66

5748 Zone | 20 954 1156 g4 1,520 57 22876
78 Zone 1 8 971 1159 81 1,508 57 22876
7i36 Gila River Zone { Bid 10692 88 3,008 56 priiyl
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Maximum Bay Demand

Junction Data
West Goedyear Central Planning Area
Goodyear, Arizona
Static Total Demand
Demand Elovaiion Pressure | MDD + Hite Flow | Residual Presstre at

ID CVLID Zone (gpm) (433 Head (8 (psi} (gpm) Critical Node {psiy | Critical Node 1
7138 Gila River Zone 9 214 | 1099 80 1,500 57 22876
9694 Zone i 10 084 1159 59 1,310 57 22876
9702 Zore i 9 959 1159 86 1,508 57 22876
973G Zone i 6 960 1159 86 1,506 57 22876
9718 Zone 1 5 G60 1159 86 1.505 57 22876
9726 Zone i i5 062 1159 85 1515 37 22876
9732 Zone 1 i2 964 1158 84 1,512 57 228716
9738 Zons 1 9 262 1159 85 1,509 57 22876
9744 Zone 1 13 966 115% 84 1,513 57 22876
9874 Gila River Zone 9 G441 1100 69 3,660 56 22876
9876 (il River Zone & 946 1160 69 1,508 57 22876
110 37 Gila River Zone 196 914 1459 78 3,198 36 22876
F160 Gila River Zone & H34 1099 6% 1306 57 22876
1192 Gila River Zone [ 938 10569 76 1,500 57 22876
1194 Gilz River Zone t} 926 1098 75 1,500 571 22876
T166 (ila River Zone G 928 1099 74 1,300 57 22876
J168 {ila River Zono it %30 1094 73 1,500 57 22876
T4 (Gila River Zone 9 934 18699 73 1,500 57 22876
I3z Gita River Zone it} 928 1499 T4 1,500 57 22876
i Gila River Zone i 928 1699 74 1,500 54 ¥i4
Ji16 (iila River Zone 9 931 1099 73 1,560 57 22876
1118 Gila River Zong 9 934 1099 72 1,500 57 22816
Ji2 Gila River Zone 0 926 1099 75 1,500 57 22876
T126 (iila River Zone 0 934 1099 72 1,500 57 22876
HE Gila River Zong i 919 1089 78 1,306 28 Ji4
Jis {Hla River Zone [t} 924 109% i 1,506 i3 16
Ti5 Grila River Zone 1] 924 1499 76 1,500 3 18
J20 Gila River Zone ] 574 1649 7P 1,500 23 20
122 Gila River Zome i G917 1899 79 1,500 51 22876
124 {3l River Zone ] 918 1899 78 1.500 53 ¥i6
126 Gila River Zone H 919 1099 78 1,560 40 126
128 Gila River Zone [ 522 1469 i 1,560 23 28
J31686 3% Gila River Zope 60 213 99 86 1,566 57 22876
13164 21 Zors 1 26 988 1164 6 3,626 57 22876
13166 19 Zong } 73 954 1159 72 3,073 49 22876
J3168 18 Zore 1 139 1019 1139 65 3,139 45 13168
13179 8.1 Zome 1 73 099 1159 69 3,873 45 2IRTG
13172 34 (il River Zone 75 927 HEOY P4 1.575 57 22876
13174 33 Giln River Zons 139 920 1699 77 3,139 56 22876
33176 2 Gila River Zone 150 966 1098 83 3,190 56 22876
J31RD 4 Gila River Zong 148 G25 099 T3 1,649 57 228776
J3:182 12 Fome 1 44 1000 1160 6% 3,044 54 22876
3184 17 Zone 1 102 312 1159 64 3,307 44 F3184
J318a 30 Zone 1 63 G952 1159 G0 1,563 57 22876
132 Gila River Zone it 921 1099 77 1,560 34 132
J3282 45.1 Zome 1 37 G50 1159 9% 3,832 56 22R76
3204 Zons 1 G 944 1156 92 3,000 56 22876
J3246 Zome | { 943 1158 93 3,680 56 22876
J3208 Zong 1 G 340 1160 95 1,560 57 22876
13210 {ila River Zone G 924 1099 76 1,500 57 22876
33212 Gila River Zone [t 938 1999 T 1,500 57 22876
13214 5.1 Zong 1 39 954 1157 88 3,039 56 22876
13216 Gila River Zong 1 317 1499 79 1,508 41 13216
13218 Gila River Zone 0 021 1099 77 1,560 23 Jig
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Maximum Day Demand
Junction Data

West Goodyear Central Planning Area

Gondyear, Arizona

Siatic Total Demand
Démand Elevation Pressure | MDD + Fire Flow | Residual Presswre at
B CVL Zone {gom} " Head (£} {psiy {epim) Critical Node {psi) | Critical Node ID
33220 Gila River Zone 9 92 | 1% | 7 1,500 57 22876
13222 Lo 1 ] 244 115¢ &3 3,000 56 22876
134 Giila River Zone 0 042 1130 68 1,508 57 22876
fis Gila River Zome 0 932 169¢ ¥ 1,508 48 136
338 Gila River Zone 4 932 1899 72 1,500 48 138
140 Gils River Zone it 925 1059 75 1,500 43 348
1418 Zonel . 4 973 i160 80 1,500 56 22876
J42 Gila River Zone & 926 10949 75 1,504 36 342
1420 Zone 1 3 975 1160 8 1,565 56 22876
1422 Zone 1 & 989 1160 73 1,506 56 22818
F424 Zone 1 2 979 1160 73 1,307 36 22876
326 Zone 1 i 981 1160 7 1,500 36 22876
128 Zone i G G982 1166 T 1,580 56 22876
130 Zone 1 6 953 1160 17 1,506 56 - 22876
1432 Zone 3% 984 1160 78 1,539 56 22876
7434 Zone 9 980 1168 78 1,500 56 22876
1436 Zons 1 ¢ 5981 1165 77 1,580 56 22875
1438 Zone 1 0 977 1368 74 1,500 56 22875
¥44 Gila River Zone ] 930 1049 73 1,500 36 144
1440 47 Zone | 2 983 1160 77 1,5G2 56 22876
442 Hone | 3 985 1160 6 1,583 26 22876
1444 Zrne 1 it RO 116G 74 1,500 55 22876
46 Zone | it 984 1160 76 1,500 36 22876
448 Zore 1 Kl 988 116G ! 1,505 56 22876
50 Zone 1 4 987 1166 75 1,504 36 22876
J452 Zone 1 6 985 1168 74 1506 56 22876
454 Zone } 4 983 1160 77 1,504 36 22875
J456 Zomg | 5 G87 1160 75 1,305 56 22876
J45% Zone I 3 04 1160 76 1,503 56 22876
146 Gila River Zone g 939 1099 73 1,500 540 Td6
J460 Zone § H 230 1159 73 1,501 34 27876
J462 Zome & 992 1155 73 1,500 55 22876
J464 Zone 1 {3 983 1159 72 1,500 535 22876
1468 Zone 1 & 594 1159 72 1,560 55 22876
75 Zone | it 253 1159 71 1,500 53 M
472 Zome b . g 494 1159 72 1,500 55 22876
1474 Zone 1 i 943 1159 T2 1,500 55 22876
1476 Zone 1 2 993 1158 72 1,502 55 22876
48 Clile River Zone § 926 1055 EE 1,500 46 48
480 Zomel - [} 992 1159 3 1,506 55 22876
482 Lot} 4 993 1159 72 1,504 55 22876
1484 Zone 1 7 992 1159 73 1,507 55 22876
1484 Fore 1 8 950 1159 73 1,508 35 228748
488 Fore | i 950 1159 73 1,501 55 2RI
490 Fome 1 5 986 1169 75 1,505 36 22876
1492 Zong 1 8 089 1160 74 1,508 56 22876
J494 Lore 1 3 987 1160 75 1,505 56 22876
1456 Zone 1 6 986 1160 75 1,506 56 22876
1468 Zong 1 3 984 1160 76 1,565 36 22876
J50 Gl River Zone it 929 1699 74 1,500 46 150
J502 dome 1 2 988 1168 T4 1,502 55 22878
1506 Zone 1 b 938 1139 46 1,500 57 22876
352 Gila River Zone & 230 1699 73 1,560 51 §52
J54 (ila River Zome £ 928 193 74 1,500 46 ¥54
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Maximum Day Demand

Junction Data
‘West Goeodyear Central Planning Area
Goodyear, Arizona
Static Total Demand
fremand Elevation Pressare | MDD + Fire Plow | Residusl Pressure at

i CVLID Zone (gpra} (fty | Head (fi} {psi} (gpms} Critical Node (psi} | Critical Node ID
166 Gila River Zone 0 928 | 1099 74 1,500 5 22876
Jo4 (iils River Zone [t G929 1099 T 1,580 37 22876
166 (iila River Zone ¢ 940 1099 £9 1,360 55 I66
J68 (Gita River Zose i} - 934 1099 69 1,504 55 168
1699 Gia River Zono i 937 1099 70 1,500 57 ZIRTE
J692 (lifa River Zone 4] 925 1699 74 1,500 57 22878
510 Gila River Zone ] 934 1669 72 1,500 57 22876
172 Gila River Zooe & 934 1099 72 1,508 57 22875
178 (3ila River Zome ] 937 1099 7 1,500 57 22876
1o Gils River Zone 9 936 199 71 1,500 57 22876
I82 Gilz River Zone 0 934 10499 2 1,300 57 22876
84 Gilz River Zone 0 932 1099 72 1,500 57 22876
i3% Clita River Zone 4 336 1659 71 1,500 57 22876
0 Clila River Zone 0 938 1859 gi) 1,580 57 22876
02 Clila River Zone 5 934 1458 P2 1,560 57 22876.
354 Gila River Zowe it 935 1099 7 1,560 ¥ 22876
96 (Gila River Zone 0 933 1699 Ti 1,500 5 22876
8 Gila River Zone [t 937 1459 till 1,580 57 22876
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