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INTRODUCTION AND BACKGROUND

The Pine Creek Canyon Domestic Water Improvement District (PCCDWID)
requested that HDR conduct a water and wastewater system assessment. The
assessment is associated with the anticipated Portal IV development buildout
including two new proposed developments (JNL and DNW). The PCCDWID
goals for this study are to identify water and wastewater system issues (both
operational and financial) on a short-term and long-term basis. The PCCDWID
has requested both operational and financial recommendations from HDR.

The PCCDWID water and wastewater systems were analyzed in the past related
to the impacts of proposed developments (JNL and DNW). The PCCDWID
wants an evaluation of the Portal IV build-out condition to include the impacts
from the proposed JNL and DNW projects on the water and wastewater systems.
The PCCDWID is concerned that the full build-out impacts including these
proposed projects was not fully evaluated in the past.

Previous studies, reports, and development proposals have evaluated certain
system conditions at certain capacities. Previous studies, reports, and
development proposals include:

ASL Sierra Consulting Engineers - ERM West

JNL - Santec

DNW - Environment One
Manera

Information and data from these sources that was used in the water and
wastewater system assessment are referenced in detail in Table 5 and Table
16.

The two new proposed developments are anticipated to bring the Portal IV
development to full buildout condition at 214 lots/units. This assessment takes
into account these two new developments as they have been proposed to the
PCCDWID:

JNL- The JNL development consists of 33 proposed condominium units to
be constructed on Tract “A” and Lots “B1” and “B2”.

DNW- Option A: 10 single-family residential units, Option B: 90
condominium units. Both of the options are proposed to be constructed
on Tract D.

The PCCDWID Portal IV development is located north of Pine, Arizona on the
east side of State Highway 87 (see Figure 1).
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Figure 1. PCCDWID Portal IV Development
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WATER AND WASTEWATER SYSTEM ASSESSMENT

Purpose of System Assessment

The purpose of the system assessment is to provide the PCCDWID with
information which can be used to make required infrastructure expansion,
operational, and financial decisions on both a short-term and long-term basis.
There have been several “mini-assessments” conducted on aspects of the
system (water, wastewater, permitting, and etc.), but there has not been a
comprehensive assessment of the system that includes current status and
buildout condition. This assessment compiles information and data from these
past studies into a comprehensive system assessment. This assessment
includes new hydraulic water and wastewater models that provide the basis for
short-term and long-term recommendations. The models include several case
scenarios related to additional development and buildout conditions, peak and
low use situations, and fire flow conditions. The goal of this approach is to
provide the PCCDWID with a system assessment report that can be used as a
tool in the decision making process.

Assumptions

The assumptions applied to the system analysis are based upon best
professional judgment, discussion and concurrence with the PCCDWID, and field
observations. These assumptions are an important aspect of the system
assessment findings and recommendations:

HDR analyzed only the combined impacts of the JNL and DNW
developments and build-out conditions on the existing water and
wastewater systems. HDR did not conduct independent interconnection
studies for each proposed development.

The PCCDWID buildout includes a maximum of 214 lots/units. There are
currently 171 lots developed, with an anticipated 43 additional lots/units to
be developed (33 for JINL and 10 for DNW Option A). DNW may develop
90 condominium units (Option B) instead of the 10 residential lots resulting
in 294 lots/units at buildout.

HDR assessed the water system from the well head only. No
hydrogeologic or well analysis was conducted.

HDR did not assess the projected rate increases or financial effects on
individual consumers from the improvements or new infrastructure
necessary to serve the DNW and JNL developments.
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HDR did not assess the costs of infrastructure JNL or DNW would be
expected to install or incur within the boundaries of their subject
developments.

Per the request of the PCCDWID, the water system modeling and analysis
incorporated average daily water demand of 288 gallons per dwelling unit
per day (GPDU) and a maximum daily water demand of 576 GPDU at the
buildout of 214 lots/units (or 294 lots/units if DNW develops 90
condominium units instead of 10 residential lots). These values
correspond to rates of 0.2 gallons per minute (GPM) and 0.4 GPM for
each residence (Plough, October, 2007). In addition, PCCDWID
requested that the condition of full-time residency be considered at build-
out.

Future growth without the two new developments (JNL and DNW) was
considered at a rate of 10 new dwellings per year until 171 units (buildout
condition without JNL and DNW developments) is reached. This rate of
future growth is based on the history of the development, the limited
availability of property of that type, the projected growth of the Phoenix
area, and the close proximity of the Portal IV development to Phoenix.
HDR is not endorsing the AdvanTex wastewater treatment system. The
AdvanTex system is being used by adjacent developments, and is
discussed in this assessment as an option for PCCDWID.

Water System Assessment

The PCCDWID water system currently serves 171 residential dwellings/lots from
one source of water supply (groundwater). The water system is 12 years of age
and is comprised of the following major components:

Pipe

Booster Pumps

Pressure Reducing Valves (PRV)
Primary storage tank

Well, well pump

Auxiliary storage tank and booster pumps

The water system is a looped system that has an elevation change (low to high
points) of approximately 340 feet (ft). The sole source of water for the system is
obtained from local groundwater through a well. There is no continuous
disinfection (i.e. chlorination) of the water source prior to entering the distribution
system. During low demand (i.e. winter months), chlorine is added manually to
the primary potable water storage tank.

An effort was made to calibrate the model to existing conditions. However, due
to operating unknowns associated with the system pressure reducing valves, the
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model does not match system pressures during a fire event. A fire event would
lead to the use of fire hydrants on the water system, and the activation of the
third booster pump (fire pump). Additional investigation would need to be
considered to calibrate the model to simulate pressures during fire events. The
model output projects system pressures and flows at buildout assuming the
pressure regulating valves are not adjusted from current settings.

A hydraulic model was constructed to assess the full buildout condition of the
Portal IV water system. This model was used to determine potential problems
related to growth infrastructure connections, system layout, and balance of
pressures at different elevations. A full drawing of the modeled water system can
be found in Appendix A.

The water system for Portal IV was assessed using the Pipe 2006 software to
analyze existing design and impact to the system based on proposed
developments of DNW and JNL. Pipe 2006 is the most recent and updated
version of the well known KYPIPE computational algorithm. Information for the
system design was based off of multiple sources including ASL Sierra design
plans for Phase | dated August 1994, and Phase Il dated February 1997; Water
Distribution Design Report 1996; and discussions with Harry Jones (PCCDWID
Manager), Wayne Bench (PCCDWID Operator) and Ralph Bossert (Tetra Tech).
Table 5 contains detailed information on all data sources used in the model.

The Portal IV water system is supplied by a well (drilled in 1993) near the
northwest corner of the subdivision. A pump test performed in 1994 (Manera,
1994) indicated that the well was capable of producing 150 gpm, but withdrawal
rates greater than 48 gpm would impact aquifer storage. A new well pump was
installed on October 20, 2006, and was set at an intake depth of 358 feet below
ground surface (BGS). The existing water level was 242 feet BGS. The new
pump is a Grundfos Model 60S75-13, 4 inch diameter, with 7.5 horsepower. The
specific capacity of the well pump is 2.3 GPM per foot of drawdown. The pump
will operate between 50 and 60 GPM (Michael Ploughe, July 3, 2007). The
pump curve is included in Appendix B.

The well discharges into an existing 250,000 gallon storage tank adjacent to the
well. The storage tank holds sufficient water for two (2) hours of fire flow and two
days of maximum domestic demand storage for the system at build out condition
(214 lots). A hydro-pneumatic tank and booster station (see Photo 1) supplies
additional pressure and flow for peak demand and fire flows. Another pump at
the base of Pueblo Way is used to supply additional pressure to residential lots
54 and 55. Due to the topography throughout the system, four (4) PRVs are
incorporated into the design to reduce excessive pressures caused by changes
in elevation. Two PRVs were installed during Phase | in 1994, and the other two
were recommended and installed for Phase |l construction in 1996. Phase |
PRVs are BERMAD (manufacturer) Pressure Reducing and Pressure Sustaining
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Control Valves Model 723. Phase Il PRVs are CLA-VAL pressure reducing
valves, model 90-01 series.

Photo 1. Booster Station

The modeled system consists of 59 junction nodes, 14 fire hydrants, 171
metered connections and 65 pipe segments.

Elevations for all of the points within the system were developed using the
drawings for Phase | and Phase Il of Portal IV. Nodal elevations in the model
differed slightly than those used by the Water System Design Report (Appendix
Q).

The Pipe2006 hydraulic model shows high sensitivity to the PRV settings. The
PRVs are designed to reduce upstream pressure significantly to maintain safe
pressures down gradient in the pipe network. The PRVs were created as unique
elements in the hydraulic model as a combination of pressure sustaining valves
(PSV) and type 1 and 2 pressure reducing valves (PRV-1 or PRV-2). The PSV
will maintain upstream pressure to a designated level. The PRV-1 acts to reduce
pressures to a preset level and will not allow the flows to reverse through the
valve. The PRV-2 operates similar to the PRV-1 but it will allow the flows to
reverse to balance out the system. The PRV-2 was used to simulate the booster

NOVEMBER 2007 6



PINE CREEK CANYON
DOMESTIC WATER IMPROVEMENT DISTRICT

pump for lots 54 and 55. To simulate the pressures identified in the field, the
PRVs were set as described in Table 1 below.

Table 1. Pressure Reducing Valve Settings for the Pipe 2006 Model

Model Junction Node Elevation Valve Type Valve Setting
[ft] [ipsi]
RV-1 5710 PSV 100
RV-2 5679 PRV-1 50
RV-3 5731 PRV-1 65
RV-4 5668 PRV-1 40
RV-6 5721 PRV-2 100

The PRVs pressure settings on the PRVs were collected from three of the four
PRVs during a site visit to confirm their operation. Two of the PRVs have been
rebuilt for proper operation and one of the PRVs (RV-2) gages could not be read.

Calibration

The hydraulic model built using Pipe2006 was calibrated using existing
conditions on the system. EXxisting conditions were established using hydrant
test data, PRV gauges (see Photo 2), and residential pressure checks in July
2007 (see Photo 3). Fire hydrant flow and pressure tests were completed by the
Pine/Strawberry Fire Department in October 2006 and are included in Appendix
C. PRV gage readings were collected from three of the PRVs on July 13, 2007.
Two pressure readings were taken from outdoor spigots at residences on lots
130 and 97 in July, 2007. Existing demand on the system was developed by
taking an average demand for each existing meter based on meter records
(provided by PCCDWID) from June 2006 to June 2007.
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Photo 2. Pressure Reducing Valve

Photo 3. Residential Water Pressure Test
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Table 2. Hydrant Analysis

PCCDWD Portal IV
Pipe2006 Model Freflow and Hydrant Analysis Comparison to FHeld Tests (Base Demand)
Model Hydrant Node | Elevation | Demand Static How Cctober Difference
Pressure Capacity | 2006 FHeld
Test
[ft] [gpm] [ipsi] [gpm] [iosi]

H1 5763.7 0 63.4 3286.1 56 13.21%
H-740 5695 0 80.6 2697.8 83 -8.41%
H-620 5693 0 8L5 2499.6 0 9.44%
H-640 5691.5 0 94.7 1472.4 85 11.41%
H-650 5687 0 9.6 1828.2 838 9.77%
H-600 5755 0 67.2 3152 61 10.16%
H-670 5568 0 98.1 1567.2 118 -16.86%
H-690 5662 0 574 1202.5 105 -45.33%
H-680 5622 0 74.7 1386.9 85 -12.12%
H-700 5725 0 80.2 1454.7 75 6.93%
H-710 57135 0 85.1 1617.1 78 9.10%
H-720 5747 0 70.6 1822.9 68 3.82%
H-730 5781 0 55.9 2147.8 48 16.46%
H-660 5643 0 65.6 2160.3 109 -39.82%
H-610 5722 0 68.9 28819 75 -8.13%

Field fire hydrant pressure readings taken by the Fire Department could not be
simulated at several hydrants due to the uncertainty of the PRV operation in the
looped system, and a lack of data on one of the PRVs in the system. Pipe 2006
tests pressures and flows on all of the hydrants with the initial settings of the
PRVs. This reduces pressures to hydrants such as H-690 and H-660. Due to
the operation of the PRVs the system was not calibrated to the hydrant tests.
The field fire hydrant tests indicate that the PRVs operate correctly to open
beyond the initial settings when there is a drop in pressure downstream and that
there is sufficient flow and pressure in the system for a fire event.

The PRV settings were established by field measurements of the upstream and
downstream gages on the 3 of the 4 PRVs in the system. Adjusting these
settings in the model have a significant effect on the system and were adjusted
appropriately to simulate measured pressures on the PRVs and the residential
spigots. However, it was difficult to develop the correct PRV setting and match
both the measured residential pressure and the PRV gages. Using the PRV
settings discussed above, the system pressures in Table 3 closely matched the
measured residential pressures.
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Model Node Feld Measured Model
[psi] [psi]

lot 130 70 75.00

lot 97 80 73.32

Table 3. Field Tested Residential Pressures (July 2007)

This base model, adjusted to match to existing conditions, was used to simulate
the buildout scenarios for Portal IV.

Demand

Meter data (PCCDWID records) was collected for existing developed lots and
averaged over a one year period starting in June 2006 (Appendix C). This data
was used for the extended period simulation only. Based on these records, an
average high demand was calculated for Portal IV at 0.15 GPM/connection. This
value differs slightly compared to previous reports which used 0.126
GPM/connection based on historical records from surrounding area (ASL, 1996).

The two proposed developments’ (DNW and JNL) demands were associated
with the junction nodes J-DNW and J-430. To simulate water demand and
system response at buildout, six cases (scenarios) were designed.

Case A represents the existing conditions (2007) on the system. This system
uses the actual metered records for each lot and was used to establish a base
system that could be adjusted to field pressure tests.

Case B was designed to compare the results from the1996 Cybernet model and
the Pipe2006 model simulating the same demand at 0.126 GPM with the
exception that the new model would take into account the demand at the
proposed 10 units at DNW and 33 units at JNL.

Case C uses an average daily demand of 288 GPDU or 0.20 GPM for every
connection at buildout (214 units). This includes DNW'’s 10 proposed units and
JNL’s 33 proposed units.

Case D uses an average daily demand of 288 GPDU or 0.20 GPM for every
connection similar to Case B but this scenario includes 90 proposed
condominium units for DNW and 33 proposed condominium units for JNL. Total
of 294 units.

Case E incorporates a maximum daily demand of 576 GPDU or 0.4 GPM for
every connection and applied to buildout of 214 units.
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Case F incorporates a maximum daily demand of 576 GPDU or 0.4 GPM for
every connection and applied to buildout of 294 units.

Table 4. Summary of System Demands

Summary of System Demands

Case | Numberof | Demandper | Total System JNL DNW

Units connection Demand Development | Development
[units] [gpm] [gpm] [gpm] [gpm]

A 34 existing 12.19 none none

B 214 0.126 27.0 4.16 1.26

C 214 0.2 42.8 6.6 2.0

D 2 0.2 58.8 6.6 18.0

E 214 04 85.6 13.2 4.0

F 294 04 117.6 13.2 36.0

Initial pressure on the system for the steady state analysis was established
through the hydro pneumatic tank pressure level. The pressure head was set at
5910 ft for all the simulations.

The water system Model inputs and sources of input information are as shown in
Table 5.
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Table 5. Model Inputs and Sources (Water)

Model Inputs and Sources (Water)

Description Value Source
Average Annual Daily Domestic Consumption 288 GPDU 1
Maximum Annual Daily Domestic Consurmption 576 GPDU/ 0.40 GPM 1
Residential Hre How/ Residual Pressure 1000 GPM/ 20 PS| 3
Maximum desirable working residential pressure 75 PS 2
Minimum desirable working residential pressure 40 PSI 2
Maximum desirable line pressure 100 PSI 2
Unconditional Minimum System Pressure 20PS| 2
Node Elevations 45,11
Pump Curves 6
Pressure Reducing Valve settings 8,12,14,15
Well data 7
Pump switches 12
Storage Tank volume 250,000 Gallons 8
Storage Tank dimensions 4
Pipe layout, losses, cover 4,5
Hydrant data 13
JNL Average Demand 121 GPDU 0.084GPM 9
JNL Maximum Dermand 121 GPDU/ 0.2 GPM 9
DNW Average Demand 121 GPDU/ 0.084 10
DNW Maximum Demand 181 GPDU/ 0.126 GPM 10

(1) Mike Ploughe, PCCDWID (10/17/07)

(2) ADEQ. Bulletin No. 10

(3) Requirements from the Pine/Strawberry Fre Dept / Glla County

(4) ASL Sierra design plans for Phase | (8/94), Phase Il (2/97)

(5) Bossert, Ralph. correspondence 7/19/07

(6) Manera, Inc. Portal IV Pump Test Data, June 9-11, 1997

(7) Ploughe, Mike. Pump test data for well rehabilitation in October 2006

(8) ASL Sierra. Water Distribution Design Report. Residential Buildout for Portal IV, Lots 1-
65. February, 1996.

(9) INL. Application for Interconnection for Water and Wastewater Services. April 5, 1996
(10) Tetra Tech, Inc. Water Distribution Design Report, Anasazi Hill, Pine AZ. July 2006
(12) Tetra Tech, Inc. Planned Area Development for Rim Rock Villas. JNL Real Estate.
Novermber, 2005

(12) HDR site visit. July 13, 2007

(13) Pine/Stranberry Hre Dept / Gila County. Hydrant Tests. October 2006

(14) Bermad Control Valve. Pressure Reducing and Pressure Sustaining Control Valve.
Model 723. 10/1998

(15) Cla-Val PRV. Model 90-01 Series. Installation, Operation, Maintenance manual
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Water System Analysis Results

The hydraulic model built in Pipe 2006 program was used to analyze:
- Balance of pressures throughout the system
Flow rates
Growth infrastructure
Fire flow, residual pressures
Extended period simulation for tank and well interaction during 24 hr
period

Pressures in the system do not vary significantly due to demand in each scenario
evaluated. The flow rates are affected by the increased demand scenarios.
Lowest residential pressures are located on the northwest side of the
development near lot 117 (consistently in the low 40s (psi) for each case).

The pressures located at the stub out model nodes for both DNW and JNL have
sufficient pressure, modeled between 95 psi and 111 psi for all cases.

Table 6. Summary of Model Results for Proposed Developments

Summary of Model Simulation Results for Proposed Developments
Case | Buildout System Demand Pressure
per total JNL | DNW | JNL DNW
connection
[units] [gpm] [gom] | [gpm] | [gpmi | [psi] [ipsi]

A existing 1219 | none | none | 9572 | 1111
B 214 0.126 270 | 416 | 126 | 9571 | 1111
C 214 0.2 42.8 6.6 20 [ 9571 | 1111
D 2A 0.2 58.8 6.6 180 | 957 | 111.08
E 214 04 85.6 | 132 4.0 95.7 | 111.08
F 2A 04 1176 | 132 | 360 | 9563 | 1110

Fire test pressures are nearly identical for Cases A — F, and flows decrease
slightly with increasing demand on the system such as for Cases E and F. Static
pressure and flow requirements are met for the system for each case.

Pipe 2006 model output files for Cases A — F are included in Appendix C.
Hydrant Analysis results for Cases A - F are included in Appendix C.
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Extended Period Water System Simulation

An extended period simulation (EPS) was conducted using Pipe2006 to simulate
the 250,000 storage tank, and well and pump interactions on the system during a
24-hour period at buildout. Using the existing demand pattern for daily usage
multipliers, a hydrograph was constructed of the subdivision’s 24-hour water
demand. The multiplier is developed based on the typical 24hr demand curve
developed by the American Water Works Association (AWWA).

Table 7. Multipliers for Daily Demand Applied During EPS
and
Figure 2. Daily Demand Curve for Water System Applied During EPS

Multipliers for Daily Demand Curve for Water System Applied During EPS
Daily Demand
Applied During
EPS

time | multiplier

0100 0.25 Daily Demand Curve for Water System
0200 0.21

0300 0.21 0.3

0400 0.26

0500 0.36 0.25 PN

0600 0.53 '
0700 0.91 0 L

0800 1.2 = R

0900 13 )

1000 1.34 gow

1100 1.34 £ / \
o 01

1200 1.32 :
1300 1.27 / \’\
1400 1.25 0.05

1500 1.25 ——’

1600 1.28 0 | | | ‘ ‘

1700 1.37 0 5 10 15 20 25 30
1800 152 Hours

1900 17

2000 1.75

2100 1.67

2200 0.9

2300 0.48

2400 0.33
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In the existing system, the hydro-pneumatic tank pressures control the timing and
sequence of the booster station pumps consisting of two (2) 170 GPM, 10
horsepower (HP) pumps (Pump-1 and Pump-2 in the model), and one (1) 30 HP
fire flow pump (Pump 3 in the model) (see Figure 3). The model simulates the
pump operation such that if water line pressures drop to 40 psi, the first domestic
pump starts until pressures reach 50 psi. If pressures drop to 30 psi, the second
domestic pump initiates and operates until 50 psi is reached for the system. As
pressures in the line decrease to 25 psi, the fire flow pump begins and the two
smaller pumps cycle off. The fire flow pump will operate until system pressures
reach 50 psi.

Due to these control switches on the pumps, the first pump cycles on and off
regularly to maintain the hydro pneumatic tank pressures. Two EPS were
completed on the system. An EPS was completed on Cases C and D to simulate
buildout with 0.15 gpm/connection demand and only a difference in demand for
the DNW node. EPS results are included in Appendix C.

Due to the pressure changes the hydro-pneumatic tank (T-2 in the model)
exercises on the system, pressures vary between 10-12 psi in that T-2 is allowed
to drop to 40 psi. During these times, pressures on model nodes J-380 and J-
410 drop to 45.8 and 40.8 psi respectively. During a fire event or a pipe break,
these model nodes are likely to experience pressures in the mid 20 psi range.
Appendix C contains minimum and maximum pressures on the model nodes
during the 24-hour EPS for Cases C and D.
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Figure 3. Layout of the Well, Storage Tank, Pumps
and Hydro-Pneumatic Tank (T-2)

Distribution
System
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Figure 4. Storage Tank Water Elevation
Change During 24 Hour EPS on Case C

Storage Tank under Case C

232
23.0 A

22.8 A

YA
! /

Time [hrs]
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The chart above shows how the elevation of water in the storage tank is affected
during the 24 hr simulation.
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Figure 5. Well Output During 24 hr EPS on Case C
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The Well cycles on and off based on a float switch on the Storage Tank to
maintain adequate water volume in the Storage Tank.

NOVEMBER 2007
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Figure 6. Pressure Change in Hydro-Pneumatic Tank (T-2)
During 24 Hour EPS on Case C
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T-2 (hydro-pneumatic tank) pressures fluctuate between 50 and 40 psi, which
correlates to the pressure switch that controls the operation of Pump-1 on the

system

NOVEMBER 2007
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Figure 7. Flows Through Pump-1, Feeding the Hydro-Pneumatic Tank Pressures
to Maintain System Pressures During 24 Hour EPS for Case C
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Figure 7 above represents the water flow through Pump-1 which cycles regularly
to maintain pressures

The 24-hour EPS for Case D was run from O -10 hour, 10 - 20 hour, and 20 - 24

hour. Initial settings for the Storage Tank and T-2 were reset based on the
previous end result. The full 24-hour EPS for Case D is found in Appendix C.
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Figure 8. Storage Tank Water Elevation Change During 24 Hour EPS on Case D
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Water System Interconnect with Proposed New Developments

Two proposed developments within the PCCDWID include:

1. Ten (10) lot, single family subdivision proposed by DNW Holdings
(referred to as DNW) or a 90 condominium unit subdivision also being
proposed by DNW Holdings.

2. A 33 duplex unit with a common clubhouse subdivision proposed by JNL
Real Estate (JNL)

The JNL development is proposed for Tracts “A” and Lots “B1” and “B2” with an
interconnect to the existing water system along Ruin Hill Loop 120 feet. east of
Ruin Hill Loop and Anasazi Way intersection, denoted as J-430 on Figure 9.
Planners for JNL assumed a peak demand of 120 gallons per capita per day
(GPCD) and estimated 2.4 people per dwelling unit for a peak flow demand of
288 gallons per dwelling unit (GPDU) (JNL, 2006). This demand requires an
additional 4,114 GPD with a potential maximum demand of 9,792 GPD on the
system.

The DNW development is proposed for 15.1 acres located on Tract D of the

Portal IV, north of the intersection of Anasazi Way and Ruin Hill Loop. Planners
for DNW estimated a maximum of 10 single family residential lots on the property
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or alternately a development of 90 condominium units. The distribution system
will connect into the existing PCCDWID water system at the proposed entrance
of the DNW development and Ruin Hill Loop as shown in the Figure 9. A six
inch PVC water line connects to the existing 8 inch PVC line and extends in both
directions along the proposed Chaco Trail. At the furthest extent of the water line
along Chaco Trall, the six (6) inch line reduces to a four (4) inch line
approximately 47 feet in length. The line is located on the east side, and 186 feet
in length on the north west side of Chaco Trail.

Planners for DNW assumed an average demand of 121 gallons per day per
dwelling unit (GPDU) and a peak of 181.5 GPDU (Tetra Tech, 2006). This
demand requires an additional 1815 GPD on the system for the 10 unit
alternative. The 90 unit alternative demand would be 16,335 GPD.

Figure 9. Model Results for Nodal Pressures for Proposed Developments
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The 1996 hydraulic model for Portal IV gave resulting pressures for the DNW
proposed development at 87.92 psi (ASL,1996). Difference in model results may
be caused by variations in nodal elevation and PRV settings. Based on maps
from previous studies showing the layout of the proposed development, the
highest potential water service elevation of DNW is approximately 5,604 feet
(Bossert, 2007) located on Lot 10. The Pipe 2006 model, calculates existing
pressures at the J-DNW node of 111.1 psi. This is sufficient pressure to meet
minimum desired pressure requirement at the highest elevation in the proposed
development. Maximum pressure at the highest point in the DNW development
is likely to be 80 psi.

Based on the submitted information from the JNL development, the hydraulic
model simulates the necessary demand for the proposed development. The
Pipe 2006 model calculates pressure at the junction node for JNL (J-430) at 95.7
psi with an elevation of 5,573 ft. The majority of the JNL development is likely to
be at lower elevations and may experience pressures above 110 psi.

Water System Model Analysis Results Summary — Build Out

The EPS model results indicate that there should be adequate pressures and
flows to manage system demands at buildout. Drops in residential pressures will
be experienced during fire events.

Water System Model Analysis Results Summary — Proposed New
Developments

Based on the EPS model results there should be adequate pressures and flows
to manage system demands for the proposed developments as simulated in
Case C and Case D.

Wastewater System Assessment

The PCCDWID wastewater system is designed to collect wastewater from 171
residential dwellings/lots. The wastewater system (Photo 4) is 12 years of age
and is comprised of the following major components:

Pipe

Grinder Pumps (as manufactured by Barnes)

PRVs

Santec (manufacturer) dual-train package wastewater treatment plant
Effluent discharge pond
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Photo 4. Existing Wastewater Treatment System

The wastewater system is a low pressure system where individual lots are
connected via grinder pumps and low pressure pipe to a package wastewater
treatment plant. Note that lot 110 utilizes an existing septic system and is not
connected to the wastewater system. The treated sewage effluent is discharged
via pipe to the south of the treatment plant into a receiving pond where the water
evaporates and percolates. The discharge of the treated effluent into the pond is
permitted by the Arizona Department of Environmental Quality (ADEQ) under an
Aquifer Protection Permit (APP). The environmental permitting section of this
assessment report contains a detailed discussion of the APP associated with the
wastewater treatment system.

A hydraulic model was constructed to assess the full buildout condition of the
Portal IV wastewater collection system. This model was used to determine
potential problems related to growth infrastructure connections, system layout,
and balance of pressures at different elevations. A full drawing of the modeled
wastewater system can be found in Appendix A.

The wastewater system for Portal IV was assessed using the Pipe 2006 software
to analyze existing design and impact to the system based on proposed
developments of DNW and JNL. Pipe 2006 is the most recent and updated
version of the well known KYPIPE computational algorithm. Pipe 2006 also has a
unique element for modeling low pressure sewer systems. Information for the
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system design was based off of multiple sources including ASL Sierra design
plans for Phase | dated August 1994, and Phase |l dated February 1997;
Wastewater Management System Design Report 1996; and discussions with
Harry Jones, Wayne Bench and Ralph Bossert. Table 16 contains detailed
information of all data sources used in the model.

The modeled system consists of 42 end nodes, 64 pipe segments, and a range
of 37 to 41 grinder pumps.

Elevations for all of the nodal points within the system were developed from the
Phase | and Phase Il of Portal IV drawings (Appendix C).

The original Portal IV Phase-1 wastewater collection system was designed using
a flow of 200 gal/day per dwelling unit (ASL,1996). System velocities were to be
maintained between 2.5 and 10 feet/second (ft/s). The system utilizes schedule
(SCH) 40 polyvinyl chloride (PVC) pipe and is pressurized by positive
displacement grinder pumps for each residence. Additional wastewater
management system design reports for Phase Il and Tract B, indicate that line
sizes are based on flows of 250 gal/day per dwelling unit (ASL, 2000) in order to
maintain velocities of 5 ft/s or less while considering retention time. Sizing of the
pipes was based on a maximum flow per pump core at 11 GPM (ASL, 1996), and
the total number of pumps that would be operating simultaneously based on
research of low pressure systems (see Table 9).

System Interconnect with New Developments

Two proposed developments for Portal IV (JNL and DNW) have requested
interconnection with the existing low pressure sewer (LPS) collection system for
Portal IV.

The DNW development is proposed for 15.1 acres located on Tract D of the
Portal 1V, north of the intersection of Anasazi Way and Ruin Hill Loop. Planners
for DNW have proposed either developing 10 single family residential lots or 90
condominiums on the property. Sewage flows from DNW will be added to the
treatment and disposal process of the existing Portal IV system. The proposed
DNW wastewater collection system will be designed as a LPS collection system
and will connect into the existing system at the proposed entrance of the DNW
development and Ruin Hill Loop as shown in diagram in Appendix A. A two inch
PVC sewer line connects to the existing 3 inch PVC sewer line and extends in
both directions along the proposed Chaco Trail. DNW designed the LPS
collection system based on an outflow of 121 GPDU, which is less than the
ADEQ accepted sewage flow of 100 gallons per capita per day assuming 2.5
people per dwelling unit. In the 10 house scenario, a grinder pump would be
located at each residence. No information was available on the number of
grinder pumps necessary for the 90 condominium unit scenario. Using the
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designed line sizes, the velocities in DNW were kept under 5 ft/s (Tetra Tech,
2006).

The JNL development proposes 33 condominium units for Tract “A” and Lots
“B1” and “B2” with an interconnect to the existing LPS wastewater collection
system along Ruin Hill Loop approximately 120 feet east of the Ruin Hill Loop
and Anasazi Way intersection, denoted as J-JNL on the diagram shown in
Appendix A. Information was not supplied that defined what JNL planners had
used for peak outflow per dwelling unit or the number of grinder pumps for the
proposed development. Model simulation estimated outflow between 121
GPDU and 250 GPDU.

Buildout Scenarios

Four cases (scenarios) were developed to simulate the LPS collection system at
full buildout based on varying assumptions. The cases are described below.

Case A represents full buildout of the Portal IV wastewater management system.
This case uses outflow from the two proposed developments at 121 GPDU
(0.084 gpm), and 250 GPDU (0.1736 gpm) for the existing development. This
includes DNW'’s 10 proposed units and JNL’s 33 proposed units.

Case B represents full buildout of the Portal IV wastewater management system.
This case uses outflow from the two proposed developments at 250 GPDU
(0.1736 gpm), and 250 GPDU (0.1736 gpm) for the existing development. This
includes DNW'’s 10 proposed units and JNL’s 33 proposed units.

Case C represents full buildout of the Portal IV wastewater management system.
This case uses outflow from the two proposed developments at 121 GPDU
(0.084 gpm), and 250 GPDU (0.1736 gpm) for the existing development. This
includes DNW'’s 90 proposed units and JNL’s 33 proposed units.

Case D represents full buildout of the Portal IV wastewater management system.
This case uses outflow from the two proposed developments at 250 GPDU
(0.1736 gpm), and 250 GPDU (0.1736 gpm) for the existing development. This
includes DNW'’s 90 proposed units and JNL’s 33 proposed units.
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Case A Development Units GPDU Total How
DNW 10 121 1210
JNL A* 121 4114
Phase &I 170 250 42500
Total 214 47824
CaseB Development Units GPDU Total How
DNW 10 250 2500
JNL HA* 250 8500
Phase 1&l 170 250 42500
Total 214 53500
CaseC Development Units GPDU Total How
DNW 0 121 10890
JNL Kl 121 4114
Phase 1&l 170 250 42500
Total 24 57504
CaseD Development Units GPDU Total How
DNW 0 250 22500
JNL A 250 8500
Phase &I 170 250 42500
Total 29 73500

NOVEMBER 2007
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Model Description

The hydraulic model for the wastewater collection system was constructed using
the low pressure sewer (LPS) tank element in Pipe 2006. The LPS tanks inputs
include the Barnes pump curve (Appendix B) with inflow into the tanks simulated
based on the cases described above. LPS line sizes were taken directly from the
ASL Sierra design plans for Phase | dated August 1994, and Phase Il dated
February 1997.

Table 9. Low Pressure Sewer Systems Using
Environment One Grinder Pumps

Number of Grinder Pump Maximum Daily Number of Pump
Cores Connected Cores Operating Simultaneously

1
2-3
4-9

10 -18

19 -30

31 -50

81 -113
114 - 146
147 -17/9
180 -212
213 -245
246 - 278
279 -311

KlIEB|lo|o|~Nloju|slw N

=
w

Table 9 above was developed using long term observations of grinder pump
operations in developments to establish the probability of the maximum number
of grinder pumps operating simultaneously based on the number of pumps
connected (Environment One, 1995).

Using this probability chart, the hydraulic model was created to simulate the
maximum number of pumps in operation on the system at buildout plus a 10%
contingency. TablelO indicates the total number of pumps in operation for each
case.

The model did not simulate the low probability scenario that all of the grinder
pumps were operating simultaneously. Such an event would likely cause high
pressure stress at certain locations throughout the system and could possibly
lead to pipe breaks.
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Development | Units | Max Simultaneous Modeled Cores
Pump Operation
CaseA&B praserall 170 24 26
JNL A 6 7
DNW 10 4 4
Total 214 34 37
Development | Units | Max Simultaneous Modeled Cores
Pump Operation
CaseC&D prase gl 170 24 26
JNL 34 6 7
DNW 0 7 8
Total 24 37 41

* JNLs 34" unit represents possible development club house

Wastewater System Analysis Results

The hydraulic model built in the Pipe 2006 program was used to analyze:
Balance of pressures throughout the system

Flow rates and velocities

Growth infrastructure

Under case A, the maximum pressures are experienced at JNL connections due
to the 7 pumps operating. Pressures at connections from JNL and DNW to the

existing collection system are 55.14 psi and 47.95 psi respectively.

High line velocities are experienced on pipes connecting from J-430 to WWTP at

16.95 ft/s. This indicates that pipes that connect between J-430 and the

wastewater treatment plant should be sized larger. Other high velocities were
simulated on pipe runs between Spirit Trail and the WWTP (P-660, P-240, P-210,

P-2 and P-3).

NOVEMBER 2007
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Table 11. Model Results From Proposed Development Under Case A

Case A
Pipe Node 1 Node 2 Size C Howrate | Velocity
[in] [gpm] [ft/s]
P-310 J-280 J430 3 140 162.24 7.36
P-300 J430 J-DNW 3 140 230.24 10.45
P-290 | J-DNW J7 3 140 373.38 16.95
P-20 J7 R-1 3 140 373.38 16.95

Under case B, the maximum pressures are experienced at JNL connections due
to the 7 pumps operating. Pressures at connections from JNL and DNW to the
existing collection system are 55.14 psi and 47.95 psi respectively.

High line velocities are experienced on pipes connecting from J-430 to WWTP at
16.95 ft/s. This indicates that pipes that connect between J-430 and the
wastewater treatment plant should be sized larger. Other high velocities were
simulated on pipe runs between Spirit Trail and the WWTP (P-660, P-240, P-210,
P-2 and P-3).

Table 12. Model Results From Proposed Development Under Case B

CaseB
Pipe Nodel | Node2 | Sze| C How rate Velocity
[in] [gpm] [ft/s]
P-310 J-280 J430 3 | 140 162.24 7.36
P-300 J430 J-DNW 3 | 140 230.24 10.45
P-290 | J-DNW J-7 3 | 140 373.38 16.95
P-20 J-7 R-1 3 |140 373.38 16.95

Under case C, the maximum pressures are experienced at JNL connections due
to the 7 pumps operating. Pressures at connections from JNL and DNW to the
existing collection system are 58.55 psi and 57.82 psi respectively.

High line velocities are experienced on pipes connecting from J-DNW to WWTP
at 18.54 ft/s. This indicates that pipes that connect between J-DNW and the
wastewater treatment plant should be sized larger. Other high velocities were
simulated on pipe runs between Spirit Trail and the WWTP (P-660, P-240, P-210,
P-2 and P-3).
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Table 13. Model Results From Proposed Development Under Case C

Case C
Pipe | Node 1 | Node 2 | Size| C | Flowrate | Velocity
[in] [gpm] [ft/s]
P-310 | J-280 J-430 3 ]140] 155.23 7.05
P-300 | J-430 | J-DNW | 3 |140| 204.47 9.28
P-290 | J-DNW J-7 3 |140| 408.55 18.54
P-20 J-7 R-1 3 |140| 408.55 18.54

Under case D, maximum pressures are experienced at JNL connections due to
the 7 pumps operating. Pressures at connections from JNL and DNW to the
existing collection system are 58.55 psi and 57.82 psi respectively.

High line velocities are experienced similarly as in Case C on pipes connecting
from J-DNW to WWTP at 18.54 ft/s. This indicates that pipes that connect
between J-DNW and the wastewater treatment plant should be sized larger.
Other high velocities were simulated on pipe runs between Spirit Trail and the
WWTP (P-660, P-240, P-210, P-2 and P-3).

Table 14. Model Results From Proposed Development Under Case D

NOVEMBER 2007

CaseD
Pipe Nodel | Node2 | Sze| C How rate Velocity
[in] [gpm] [ft/s]
P-310 J-280 J-430 3 | 140 155.23 7.05
P-300 J430 J-DNW 3 | 140 204.47 9.28
P-290 | JDNW J-7 3 | 140 408.55 18.54
P-20 J-7 R-1 3 | 140 408.55 18.54
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Pipe 2006 model output files for Cases A — D are included in Appendix D.

Under pressurized flow, using the Environment One spreadsheet (ASL, 1996) for
calculating velocities, the only change to existing pipe size is from J-DNW to
WWTP from a 3” PVC to 4” PVC under Case D. In all other scenarios, pipe sizes
were adequate to maintain velocities below 5 ft/s.

Increasing line diameter sizes for the wastewater collection system will reduce
the high velocities demonstrated in the hydraulic model. Table 15 below
identifies reduced velocities associated with increased pipe diameters on
selected pipes affected by the proposed developments of JNL and DNW for both
Case B and D.

Table 15. Model Results From Proposed Development
Under Case B Revised and Case D Revised

Case B Revised
Pipe Nodel | Node2 | Sze| C Howrate Velocity
[in] [gpm] [ft/s]
P-310 | J280 J-430 3 ]140 228.1 104
P-300 | J430 JDNW | 4 | 150 4313 11
P-290 | J-DNW J7 6 | 150 640.2 7.3
P-20 J7 R-1 6 | 150 640.2 7.3
Case D Revised
Pipe Nodel | Node2 | Sze| C Howrate Velocity
[in] [gpm [ft/s]
P-310 | J280 J-430 3 ]140 227.1 10.3
P-300 | J430 JDNW | 4 | 150 428.1 109
P-290 | J-DNW J-7 6 |150 740.7 84
P-20 J7 R-1 6 | 150 740.7 84

Increasing existing wastewater collection line diameters beginning from the JNL
proposed development connection to the entrance of the WWTP will reduce the

high velocities.
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Table 16. Model Inputs and Sources (Wastewater)

Model Inputs and Sources (Wastewater)

Description Value Source
Average Annual Daily Domestic Wastewater 121 GPDU/ .084 GPM 1
System Design Hows - Domestic Wastewater 250 GPDU/ 0.1736 GPM 2
Coallection System Design Factor 200 GPDU 2
Minimum desirable flow velocity 2ft/s 3
maximum desirable flow velocity 10ft/s 3
Node Elevations 45,6
Pump Curves 7,8
Pipe layout, losses, cover 2,4
JNL Average Demand 121 GPDU 0.084GPM 9
DNW Average Demand 121 GPDU/ 0.084 1
Maximum Daily Simultaneous Pump Operations 10

(1) Tetra Tech, Inc. Wastewater Collection System Design Report, Anasazi Hill, Pine AZ
July, 2006.

(2) ASL Sierra. Wastewater Management System Design Report Unit IV, Lots 74 - 165.
February 1996

(3) ADEQ. Bulletin No. 11

(4) ASL Sierra design plans for Phase | (8/94), Phase Il (2/97)

(5) Bossert, Ralph. correspondence 7/19/07

(6) Tetra Tech, Inc. Planned Area Development for Rim Rock Villas. JNL Real Estate.
Noverber, 2005

(7) Barnes Submersible Grinder Pumps. Model OGP-L & OGP-AUE

(8) ASL Sierra. Wastewater Management System Design Report. Tract B. August 2000.
(9) INL. Application for Interconnection for Water and Wastewater Services. April 5, 1996
(10) Environment One Corp. Design Handbook “Low Pressure Sewer System Using E/One
Grinder Pumps”. February 1995

NOVEMBER 2007

33



PINE CREEK CANYON
DOMESTIC WATER IMPROVEMENT DISTRICT

Wastewater System Observations

1. Current wastewater flow may not be sufficient to achieve needed
denitrification. This finding is supported by the May, 2007 effluent testing
(total Nitrogen) results that exceeded the APP limit of 10 milligrams per liter
(mg/l). Recommendations from the August 15, 2007 ADEQ annual
compliance inspection included implementing additional corrective actions to
improve the denitrification process during low flows (ADEQ, 2007).

2. The wastewater treatment system is designed for a steady inflow, and
seasonal variations in flow (due to the nature of the development being
primarily weekend / vacation use and not full time resident use) causes
system inefficiencies, leading to odors, and an increase in the frequency of
changing out carbon filters (every 2 to 3 weeks during the summer months)

3. Additional interconnections may increase the average daily flow above the
ADEQ permitting (aquifer protection permit) limit of 2,000 gallons per day, and
trigger additional requirements such as additional water quality sampling.
This would result in higher operating costs for the PCCDWID

4. One advantage of additional consistent wastewater flows (from additional
interconnections) is that the wastewater system will likely operate more
efficiently.

5. Non-wastewater infiltration and inflow is a problem within the system, as the
inflow to the wastewater system observed is significantly greater during
precipitation events; it is suspected that there are improper connections of
stormwater drains (house gutters systems) to some of the grinder pumps
within the development.

6. High turbidity levels in the wastewater cause the existing Ultra-Violet (UV)
disinfection system to be less effective; replacement of the UV disinfection
system with liquid chlorine would increase the effectiveness of the
disinfection. Photo 5 shows the current UV system.

Figures 10 and 11 illustrate the major wastewater system cause and effects

associated with additional future connections. Tables 17 and 18 provide
recommended system improvements based on anticipated development activity.

NOVEMBER 2007 34



PINE CREEK CANYON
DOMESTIC WATER IMPROVEMENT DISTRICT

Photo 5. Existing UV Disinfection System
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Figure 10. Flow Chart for WWTP Upgrades
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Figure 11. Flow Chart for Wastewater Collection System Improvements
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DNW starts JNL starts
construction first on 10 No construction first on 33
or 90 residential units residential units
Yes Yes
Replace LPS collection line Replace LPS collection line between JNL and
between DNW and WWTP with DNW with 4" line and replace line between
6" line DNW and WWTP with 6" line
JNL starts DNW starts
construction first on 33 construction on 10 or
residential units 90 residential units

Replace LPS collection line
between JNL and DNW with 4"
line
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Table 17. Wastewater System Improvements
Based on DNW Constructing 10 Units

PINE CREEK CANYON

DOMESTIC WATER IMPROVEMENT DISTRICT

sts\:\? "| Total | wwrP %
Development Activity Year Units2 GPCD #unit flows/ SfBI/ stem De3|g'n System Action
unit B Capacity*
[GPD] [GPD] [GPD]

10 100 24 240 2,400 18,250 13%
20 100 24 240 4,800 18,250 26%
30 100 24 240 7,200 18,250 39%
40 100 24 240 9,600 18,250 53%
Portal IV ongoing construction 50 100 24 240 12,000 18,250 66%
60 100 24 240 14,400 18,250 79%
70 100 24 240 16,800 18,250 92%

2007 80 100 24 240 19,200 40,000 48% Upgrade to 40,000 GPD system
2008 0 100 24 240 21,600 40,000 54%

Replace LPS sewer collection
JNL & DNW construction® and 2009 114 100 24 240 27,432 40,000 69% between JNL and WWTP

ongoing Portal IV construction 2010 139 100 24 240 33,264 80,000 42% Upgrade to 80,000 GPD system
2011 163 100 24 240 39,096 80,000 49%
2012 173 100 24 240 41,496 80,000 52%
2013 183 100 24 240 43,896 80,000 55%
Portal IV ongoing construction 2014 193 100 24 240 46,296 80,000 58%
2015 203 100 24 240 48,696 80,000 61%
2016 213 100 24 240 51,096 80,000 64%

Bxisting system capacity is 18,250 GPD
Hows are in gallons per day [GPD]

1. System capacity is determined by the percentage of design capacity being utilized based on design flows (100 GPCD).

2. Portal IV develops at a rate of 10 units per year

3. JNL and DNW develop at a rate of 14.3 units per year
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Table 18. Wastewater System Improvements
Based on DNW Constructing 90 Units

PINE CREEK CANYON
DOMESTIC WATER IMPROVEMENT DISTRICT

D‘zvsv'fn Total | WWTP %
Development Activity Year Units® GPCD #lunit flows/ system | Design System Action
unit flows Capacity Capacity®
[GPD] [GPD] [GPD]

10 100 24 240 2,400 18,250 13%
20 100 2.4 240 4,800 18,250 26%
30 100 24 240 7,200 18,250 39%
Portal IV ongoing 40 100 24 240 9,600 18,250 53%
construction 50 100 24 240 12,000 | 18,250 66%
60 100 2.4 240 14,400 | 18,250 79%
70 100 24 240 16,800 | 18,250 92%

2007 80 100 24 240 19,200 | 40,000 48% Upgrade to 40,000 GPD system
2008 90 100 2.4 240 21,600 | 40,000 54%

Replace LPS sewer collection
JINL & DNW construction® 2009 141 100 24 240 33,840 | 40,000 85% between JNL and WWTP.

and ongoing Portal IV 141 100 2.4 240 33,840 80,000 42% Upgrade to 80,000 GPD system
construction 2010 192 100 2.4 240 46,080 | 80,000 58%
2011 243 100 2.4 240 58,320 | 80,000 73%
2012 253 100 24 240 60,720 | 80,000 76%
Portal IV ongoing 2013 263 100 2.4 240 63,120 | 80,000 79%
construction 2014 273 100 24 240 65,520 | 80,000 82%
2015 283 100 24 240 67,920 | 80,000 85%
2016 293 100 2.4 240 70,320 | 80,000 88%

Existing system capacity is 18,250 GPD

Flows are in gallons per day [GPD]
1. System capacity is determined by the percentage of design capacity being utilized based on design flows (100 GPCD).

2. Portal IV develops at a rate of 10 units per year

3. JNL and DNW develop at a rate of 41 units per year
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Environmental Assessment

Wastewater System Permitting

The primary permit required to operate the current wastewater treatment plant
(WWTP) and discharge the treated effluent is the ADEQ APP. A copy of the
APP can be found in Appendix F. The permitting history of the WWTP includes
an original National Pollutant Discharge Elimination System (NPDES) permit that
was secured for the purpose of discharging to adjacent washes as a disposal
option. The NPDES permit expired in November, 2004 and was not renewed.
The APP for the WWTP has been modified several times due to monitoring
changes and ownership title changes. The current APP states that the permit is
valid for the life of the facility, and that there are no monitoring requirements if the
system flow remains less than 2,000 GPD (see Appendix F). An APP
amendment (letter from Lee Sobchak of ADEQ on August 7, 2001) states that all
monitoring will be eliminated, except for flow until it reaches 2,000 GPD. A
summary of the permitting history is found in Appendix E.

Flow rates in the first half of 2007 ranged between 1,900 GPD and 2,400 GPD.
When the total WWTP flows exceed 2,000 GPD, the APP requires that
monitoring of certain constituents (nutrients, metals, and volatile organic
compounds) be conducted, and an APP amendment be filed with ADEQ. The
August 15, 2007 ADEQ inspection concluded that self monitoring report forms
indicated that the necessary sampling had been conducted within the allotted
timeframes required by the APP (ADEQ, 2007). The current APP was amended
in August, 2003 associated with an ownership change.

The WWTP discharges into an existing percolation pond (see Photo 6) located
to the south of the WWTP and south of Ruin Hill Loop Road (see Figure 12).
The pond is designed to be a percolation pond, but build up of organics and fine
grained sediment in the bottom of the pond acts as a seal and restricts
percolation with time. The pond then operates similar to an evaporation pond
until such time as maintenance is conducted to restore percolation capacity. The
PCCDWID conducted bank protection (soil erosion) activities (2007) on the east
bank of the pond which will reduce sediment deposition in the pond.
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Photo 6. Existing Effluent Discharge Pond
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Figure 12. Wastewater System and Discharge Pond

The PCCDWID is considering the construction of a second “back up” pond to be
used only for emergency and maintenance purposes (see Photo 7). The
potential pond site is located northeast and immediately adjacent to the existing
pond, and within the same drainage wash feature. The construction and future

use of this second pond will not require an amendment to the APP (see
Appendix F).
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Photo 7. Site of Proposed New Effluent Discharge Pond

The ADEQ APP permitting documentation (APP Number P-102949, 1997).states
that; “In case of emergency or when maintenance work is being done to the
percolation pond, the effluent may be pumped to an evaporation pond located
north of the percolation pond” (see Appendix F).

Recommendations

The recommendations for the water and wastewater system are associated with
financial, technical, and permitting aspects of the systems. The financial and
technical recommendations are further divided into short-term and long-term time
frames.
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Short Term

Water System Recommendations

1.

Development and implementation of a power loss contingency plan, such as
the addition of a generator connection plug-in for temporary generator
operation of the well pump, system pumps, and controls

Institute contracts to allow a second (redundant) source of water supply such
as development of a second well, emergency water sharing agreements,
securing an interconnection agreement with another entity, or a combination
of these options. Options include the installation of a deep well (estimated
cost of $350,000), installation of a shallow well (estimated cost of $40,000),
and an interconnection to Strawberry Hollow (estimated cost of $200,000)
(Ploughe, August 17, 2007).

Repair non-functioning PRV gages and lost/broken support concrete around
manways which protect PRVs. This will also reduce stormwater infiltration
and erosion problems.

Install mechanical mixer into storage tank to reduce potential water quality
issues associated with water aging.

Wastewater System Recommendations

1.

2.

Current wastewater treatment plant meter is a “totalizer.” Recommend a new
automatic recorder for the plant flows.

Install additional bank stabilization measures on the existing constructed
wetland, primarily on the northeastern slopes.

Plan for a new pond immediately adjacent (northeast) of the existing pond.
The new pond will be used as an emergency pond, and for holding effluent
during maintenance activates on the existing pond. The current ADEQ APP
allows for the future use of a second pond to the north of the existing pond.
The overall assessment from the system operator (Wayne Bench) is that the
"low maintenance" wastewater treatment system requires significantly more
time and effort (as compared to other systems of similar size and type) to
operate and maintain. With some investment in upgrades (changing to liquid
chlorine and the addition of mixers), and the determination and elimination of
the non-wastewater sources of infiltration and inflow, the operational
characteristics of the system would be improved; however, O&M costs would
not decrease significantly.

Inspect grinder pump connections and perform dye testing to determine if
improper rain gutter connections are allowing unwanted surface water flows
into the wastewater treatment system.

Replace the existing UV disinfection system with liquid chlorine to increase
the effectiveness of the disinfection process.

Add mechanical aerator (mixer) to the wastewater system in order to provide
the operator more control over the dissolved oxygen levels.
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8. Evaluate the effectiveness of the existing blowers to determine what
corrections are needed to make balance of airflow possible, and then
implement the corrections.

9. Evaluate the functionality of the existing sand filter to determine what
corrections are needed to make the filter operate efficiently, and then
implement the corrections.

10. Implement improvements (mechanical mixer and use of methanol) in the
treatment train to reduce nitrogen levels as documented by the August 15,
2007 ADEQ compliance inspection (ADEQ, 2007).

Long-Term

Water System Recommendations

1. Install Variable Frequency Drives (VFD®) on the system pumps to increase
motor life and decrease power consumption

2. Add a second 200,000 gallon water storage tank for redundancy (back up
holding tank during system maintenance).

3. Implement plan for second (redundant) water supply source as discussed in
the previous short-term recommendations section.

Wastewater System Recommendations

1. The existing WTTP will continue to require significant maintenance, and the
probability of numerous continued problems and associated costs should be
expected. The high level of O&M activities that the system operator (Wayne
Bench) has experienced may not be rectified with a system upgrade.
Upgrades that include new/additional blowers, chlorine disinfection system,
and automation) will only reduce O&M to a small degree. Expansion of the
existing system will likely be difficult and expensive due to the existence of
shallow bedrock in the area where expansion was planned. The existing
wastewater treatment system could still be used during the construction of a
new system, thereby eliminating system downtime. The existing system can
be operated during new system permitting, construction, and testing.
Upgrading and expanding current system is not recommended due to the
potential issues with shallow bedrock adjacent (north) of the existing WWTP,
anticipated continued operation issues with existing plant, and significant
service disruption associated with upgrade and expansion activities.

2. Itis recommended that a new WWTP be constructed. The potential site of
the new WWTP could be across Ruin Hill Loop Road to the south (see Figure
12) of the existing WWTP. It is assumed that the land to be used for a new
WWTP site (southwest Ruin Hill Loop Road) is owned by PCCDWID.

3. Recommend establishing a capital reserve fund for a new automated WWTP.

4. Increased branch wastewater line sizes associated with proposed new
developments (JNL and DNW).
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Impacts Assessment

The purpose of the financial impacts assessment is to provide the PCCDWID
with information related to capital and maintenance costs based on the
recommendations and options presented in this water and wastewater system
assessment. This information is provided as a planning tool to be used by the
PCCDWID Board to address capital reserves and expenditures.

Capita

I

A new WWTP will require build up of capital reserves and possibly
loans. Costs provided are for an AdvanTex (manufacturer) system
(see Photos 8 and 9).

Upgraded/expanded existing system option would also require
significant capital reserves and possibly loans. The costs for
expansion of the existing WWTP were obtained from Santec
Corporation.

New emergency/maintenance WWTP discharge pond will require a
small amount of capital

Use of existing WWTP until need for additional capacity occurs could
allow for build up of capital reserve fund for new treatment plant to be
located south of and across the road from existing WWTP.

Operations and maintenance

NOVEMBER 2007

Existing WWTP will continue to require significant maintenance, and
the probability of continued problems and costs should be expected.
Reduced operations and maintenance (O&M) associated with new
WWTP would be anticipated. System operator for nearby Strawberry
Hollow development (Wayne Bench) reported significantly less O&M
requirements with new AdvanTex System. The automated control and
communication system supports less O&M.

An amended APP may be needed when discharge flows greater that
2,000 GPD are realized. This will require monitoring and testing of
wastewater discharges. This will result in additional O&M costs, and
may be attributed to the additional developments (JNL and DNW) as
proposed.

New automated WWTP flow meter for existing system is
recommended. Current meter is a simple “totalizer” requiring operator
to spend time recording and analyzing data. This results in additional
O&M time.
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Photo 8 and Photo 9 show an AdvanTex package WWTP that serves
Strawberry Hollow. Estimated costs associated with this type of WWTP are
included in the Financial Impacts section of this report.

Photo 8. AdvanTex Package WWTP
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Photo 9. AdvanTex WWTP Control Panel

The following tables summarize the estimated financial impacts of
implementation of the water and wastewater system recommendations. The
estimated financial impacts are separated into four options as follows:

Option 1 — Expand existing Santec WWTP to 43,000 GPD
Option 2 — Construct new Adventec WWTP for 43,000 GPD
Option 3 — Expand existing Santec WWTP to 73,000 GPD
Option 4 — Construct new Adventec WWTP for 73,000 GPD
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Table 19. Option 1 - Estimated Financial Impacts of Recommendations for
PCCDWID Portal IV Capital Improvements

Description Quantity Unit Cost Total
Water System Improvements
Steel Above Ground Water Storage Tank (200,000 Gallons) LS 1 $159,910 $159,910
SolarBee mixing system? LS 1 $39,000 $39,000
Wastewater System Improvements
Dye test for illegal connections? EA 80 $50 $4,000
Replace 3in PVCwith 4 in HDPE LF 370 H“ $1,480
excavation and backfill* CY 330 $16 $5,132
pavement replacement Sy 165 $75 $12,375
Replace 3in PMCwith 6 in HDPE LF 340 $6 $1,921
excavation and backfill* CcY 302 $16 4,696
pavement replacement sy 151 $75 $11,325
Second pond construction (emergency and maintenance
use)s CY 1411 $20 $28,220
Wastewater Treatement System expansion
Expand existing Santec facility to 40,000 GPD?
Equipment and materials LS 1|  $197,041|  $197,041
Construction Services LS 1 $54,045 $54,045
Post Construction / Operational Services LS 1 $4,000 $4,000
Cther
APP amendment for new \WWTP hr 50 $100 $5,000
ADEQ review hr 50 $61 $3,050
Total Construction Costs $531,195
Engineering Design 15% 1 $79,679 $79,679
Construction Administration 10% 1 $53,119 $53,119
Total Engineering and CM Costs $132,79
Annual O&M Costs
Monthly wastewater monitoring and quarterly reporting | LS \ 12 | $2,000 ‘ $24,000
Total of Annual O&M Costs $24,000
Contingency 15% $79,679
Inflation 10% $53,119
Total Cost, Option 1 $820,792

Costs determined from RS Means 2007 unless otherwise noted

1 Installed price from SolarBee 10/23/07.

2Cost based on Phoenix Water Services Technical Support Division

3 HDPE corrugated type S w/ water tight gaskets

4 RS Means 2005. Assuming a4 x 6' trench 1:1 slope, normal soils. 6% increase per year.
5 Excatation using backhoe1/2 CY bucket. Does not include lining

6 Santec quote 9/20/07. Estimate for total installed costs of complete system
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Table 20. Option 2 - Estimated Financial Impacts of Recommendations for
PCCDWID Portal IV Capital Improvements

Description Quantity Unit Cost Total
Water System Improvements
Steel Above Ground Water Storage Tank (200,000 Gallons) LS 1 $159,910 $159,910
SolarBee mixing systemt LS 1 $39,000 $39,000
Wastewater System Improvements
Dye test for illegal connections? EA 80 $50 $4,000
Replace 3in PVCwith 4 in HDPE? LF 370 H“ $1,480
excavation and backfill CY 330 $16 $5,132
pavement replacement Sy 165 $75 $12,375
Replace 3in PVCwith 6 in HDPE? LF 340 $6 $1,921
excavation and backfill CcYy 302 $16 4,696
pavement replacement SY 151 $75 $11,325
Second pond construction (emergency and maintenance use)® CY 1411 $20 $28,220
Wastewater Treatement System expansion
AdvanTex-AX100 for treating 47,800 GPDP
Equipment and materials LS 1 $386,011 $386,011
Construction Services LS 1 $198,858 $198,858
Post Construction / Operational Services LS 1 $2,300 $2,300
Other
APP amendment for new \WWTP hr 50 $100 $5,000
ADEQ review hr 50 $61 $3,050
Total Construction Costs $863,277
Engineering Design 15% 1 $129,492 $129,492
Construction Administration 10% 1 $36,328 $36,328
Total Engineering and CM Costs $215,819
Annual O&M Costs
Monthly wastewater monitoring and quarterly reporting | Ls | 12 | $2,000 | $24,000
Total of Annual O&M Costs $24,000
Contingency 15% $129,492
Inflation 10% $36,328
Total Cost, Option 2 $1,318,916
Costs determined from RS Means 2007 unless otherwise noted
Linstalled price from SolarBee 10/23/07.
2Cost based on Phoenix Water Services Technical Support Division
3 HDPE corrugated type S w/ water tight gaskets
4 RS Means 2005. Assuming a4’ x 6 trench 1:1 slope, normal soils. 6%increase per year.
5 Excatation using backhoe1/2 CY bucket. Does not include lining
6 AdvanTex quote 8/7/07. Average estimate for total installed costs of complete system
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Table 21. Option 3 - Estimated Financial Impacts of Recommendations for
PCCDWID Portal IV Capital Improvements

DOMESTIC WATER IMPROVEMENT DISTRICT

Description Quantity Unit Cost Total
Water System Improvements
Steel Above Ground Water Storage Tank (200,000 Gallons) LS $159,910 $159,910
SolarBee mixing system* LS 1 $39,000 $39,000
Wastewater System Improvements
Dye test for illegal connections? EA 80 $50 $4,000
Replace 3in PVC with 4in HDPE LF 370 % $1,480
excavation and backfill* CY 330 $16 $5,132
pavement replacement Sy 165 $75 $12,375
Replace 3in PMCwith 6 in HDPE LF 340 $6 $1,921
excavation and backfill* CY 302 $16 $4,696
pavement replacement sy 151 $75 $11,325
Second pond construction (emergency and maintenance use)® CY 1411 $20 $28,220
Wastewater Treatement System expansion
Expand existing Santec facility for 80,000 GPD capacity®
Egquipment and materials LS 1 $3%4,083 $394,083
Construction Services LS 1 $108,089 $108,089
Post Construction / Operational Services LS 1 $4,000 $4,000
Cther
APP amendment for new WWTP hr 50 $100 $5,000
ADEQ review hr 50 $61 $3,050
Total Construction Costs $782,281
Engineering Design 15% 1| $117,342 $117,342
Construction Administration 10% 1| $78228 $78,228
Total Engineering and CM Costs $195,570
Annual O&M Costs
Monthly wastewater monitoring and quarterly reporting LS | 12 | $4,000 \ $48,000
Total of Annual O&M Costs $48,000
Contingency 15% $117,342
Inflation 10% $78,228
Total Cost, Option 3 $1,221,421
Costs determined from RS Means 2007 unless otherwise noted
1 Installed price from SolarBee 10/23/07.
2Cost based on Phoenix Water Services Technical Support Division
3 HDPE corrugated type S w/ water tight gaskets
4 RS Means 2005. Assuming a4 x 6 trench 1:1 slope, normal soils. 6%increase per year.
5 Excatation using backhoe1/2 CY bucket. Does not include lining
6 Santec quote 9/20/07 did not include estimate for 80,000 GPD capacity. Costs developed by doubling 40,000 GPD fagilty estimates.
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Table 22. Option 4 - Estimated Financial Impacts of Recommendations for
PCCDWID Portal IV Capital Improvements

PINE CREEK CANYON
DOMESTIC WATER IMPROVEMENT DISTRICT

Description Quantity Unit Cost Total
Water System Improvements
Steel Above Ground Water Storage Tank (200,000 Gallons) LS 1 $159,910 $159,910
SolarBee mixing systemt LS 1 $39,000 $39,000
Wastewater System Improvements
Dye test for illegal connections? EA 80 $50 $4,000
Replace 3in PVCwith 4 in HDPE? LF 370 % $1,480
excavation and backfill* CcY 330 $16 $5,132
paverment replacement SY 165 $75 $12,375
Replace 3in PVCwith 6 in HDPE? LF 340 $6 $1,921
excavation and backfill* CY 302 $16 $4,696
paverment replacement SY 151 $75 $11,325
Second pond construction (emergency and maintenance use)® CY 1411 $20 $28,220
Wastewater Treatement System expansion
AdvanTex-AX100 for treating 73,500 GPDP
Equipment and materials LS 1 $570,112 $570,112
Construction Services LS 1 $293,509 $293,509
Post Construction / Operational Services LS 1 $2,300 $2,300
Other
APP amendment for new WWTP hr 50 $100 $5,000
ADEQ review hr 50 $61 $3,050
Total Construction Costs $1,142,029
Engineering Design 15% 1 $171,304 $171,304
Construction Administration 10% 1 $114,203 $114,203
Total Engineering and CM Costs $285,507
Annual O&M Costs
Monthly wastewater monitoring and quarterly reporting LS \ 12 | $4,000 $48,000
Total of Annual O&M Costs $48,000
Contingency 15% $171,304
Inflation 10% $114,203
Total Cost, Option 4 $1,761,044
Caosts determined from RS Means 2007 unless otherwise noted
Linstalled price from SolarBee 10/23/07.
2Cost based on Phoenix Water Services Technical Support Division
3 HDPE corrugated type S w/ water tight gaskets
4 RS Means 2005. Assuming a4’ x 6' trench 1:1 slope, normal soils. 6% increase per year.
5 Excatation using backhoel1/2 CY bucket. Does not include lining
6 AdvanTex quoate 8/7/07. Average estimate for total installed costs of complete system
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ACRONYMS
ADEQ Arizona Department of Environmental Quality
APP Aquifer Protection Permit
AWWA American Water Works Association
BGS Below Ground Surface
CAD Computer Aided Design
CY Cubic Yard
EPS Extended Period Simulation
FT Feet
FT/S Feet per Second
GPCD Gallons Per Capita per Day
GPD Gallons Per Day
GPDU Gallons Per Dwelling Unit per day
GPM Gallons Per Minute
HDPE High Density Polyethylene
HP Horsepower
HR Hour
LF Linear Foot
LPS Low Pressure Sewer
LS Lump Sum
MG/L Milligrams per Liter
NPDES National Pollutant Discharge Elimination System
O&M Operations and Maintenance
PCCDWID Pine Creek Canyon Domestic Water Improvement District
PRV Pressure Reducing Valve
PSI Pounds Per Square Inch
PSV Pressure Sustaining Valve
PVC Polyvinyl Chloride
SCH Schedule
SY Square Yard
uv Ultra Violet
VFD Variable Frequency Drive
WWTP Wastewater Treatment Plant
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APPENDIX A — WATER AND WASTEWATER SYSTEM
DRAWINGS
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APPENDIX B — PUMP CURVES
1. Grundfos Well Pump

2. Booster Pump

3. Domestic Pump
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APPENDIX B — PUMP CURVES

1. Grundfos Well Pump
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APPENDIX B — PUMP CURVES

2. Booster Pump
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APPENDIX B — PUMP CURVES

3. Domestic Pump
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APPENDIX C — WATER MODEL DATA

1. Model Inputs:

A. Nodal Elevations
B. Hydro Tank Calculations

2. Hydrant Tests
3. Meter Records
4. Case A-F: Pipe 2006 Results

5. Case A-F: Hydrant Analysis
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