ciTy oF MEETING NOTICE
. pa ¢ CITY OF PAGE
\\_/-/ ARIZONA CITY COUNCIL
PAGE UTILITY ENTERPRISES

JOINT SPECIAL MEETING

CITY COUNCIL/ OCTOBER 2, 2024
PAGE UTILITY ENTERPRISES 5:30 P.M.
JOINT SPECIAL MEETING

CITY HALL, 697 VISTA AVE

PAGE, ARIZONA

NOTICE OF PUBLIC MEETING AND AGENDA

1. CALL TO ORDER
2. INVOCATION
3. PLEDGE OF ALLEGIANCE
4. ROLL CALL
Mayor Bill Diak
Vice Mayor John Kocjan Councilor David Auge
Councilor Steven Kidman Councilor Mike Farrow
Councilor Kenna Hettinger Councilor Richard Leightner
5. NEW BUSINESS
1. Discussion and possible action by the City Council pertaining to the Page Utility Enterprises

Redundant Water Supply Coordination

ADJOURN

FOR YOUR INFORMATION
Next Regular Meeting Wednesday, October 9, 2024 at 5:30 p.m.

Pursuant to A.R. S. 38.431. 02, notice is hereby given to the members of the City Council and to the general public that the Page City
Council will hold a meeting open to the public. Supporting documents and Staff reports, which were furnished to the City Council, with
this agenda, are available for review at www.cityofpage.org or at the City Clerk's Office. Council Members of the City of Page City
Council will attend either in person or by telephonic conference. City Council may vote to go into Executive Session for the purpose of
obtaining legal advice from the City Attorney on any item listed on the agenda, pursuant to A.R.S. 38-431.03 (4)(3). City Council may
modify the agenda order, if necessary. This agenda may be subject to change up to 24 hours prior to the meeting.

Persons with disabilities should call the City Clerk's Office, at 928-645-4205 for program and services information and accessibility.


http://www.cityofpage.org

NOTICE TO PARENTS: Parents and legal guardians have the right to consent before the City of Page makes a video or voice recording
of a minor child A.R.S. §1-602.4.9. City Council meetings are audio and video recorded. Parents or guardians may either submit a
written consent to the City Clerk’s Office, or by allowing a minor to be present and/or participate in the meeting, parents or guardians
waive this right.

If you would like to receive City Council agendas via email, please send your email address to cityclerk@pageaz.gov or call 928-645-4205.

CERTIFICATION OF POSTING OF NOTICE

The undersigned hereby certifies that a copy of the attached notice was duly posted at the following places:
City Hall Bulletin Board located at 697 Vista Avenue, Page, Arizona, Justice Building Bulletin Board located
at 547 Vista Avenue, Page, Arizona, U. S. Post Office Lobby located at 44 Sixth Avenue, Page, Arizona, on

the day of , 2024, at p-m. in accordance with the statement filed by the City of Page
City Council with the City Clerk.

CITY OF PAGE

By:

CITY CLERK'S OFFICE
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NEW BUSINESS 5.1.
City Council / PUE Joint Special Agenda
Meeting Date: 10/02/2024
Brief Title: Redundant Water Supply Coordination Discussion
Presented by: Bill Diak, Mayor

Department:  City Clerk
Action: Other

RECOMMENDED ACTION:
TBD

BACKGROUND:

In 2019, Page Utility engaged Carollo Engineers to provide a comprehensive water study for Page. The results of this study revealed that
Page, with its existing CRSP water allocation, enjoys sufficient water allocation to nearly double in population. (ref. 2019 Page Water
Study - 3.23.2 Consumptive Use Water Right). However, the same water study (ref. 2.3.4 Capacity Evaluation) indicates weaknesses
within Page’s raw water delivery system. Specifically, these weaknesses are 1) insufficient capacity to accommodate significant growth,
and 2) a lack of redundancy both in the raw water source and conveyance pipeline. The redundancy issue came into focus when in 2022,
Lake Powell Water level dropped to a historic low challenging the ability to access raw water from the existing intake level(s) within Glen
Canyon Dam. Though Glen Canyon Staff cleverly developed a modification to obtain raw water from a location lower in the Dam, Page
City Council and Page Utility Board began exploring options to resolve the capacity, reliability and redundancy challenge.

Page Utility Board, Staff, and Page City Mayor began the effort to gain funding assistance from both Federal and State sources to
accomplish the recommended Water Intake and Pipeline project as described in the 2004 United States Bureau of Reclamation (USBOR)
Report titled, Page - LeChee Water Supply.

Since that time, the Water system efforts and priorities have been brought into question. Accordingly, the Page Utility Board reviewed and
made the following recommendations to Page City Council.

ALTERNATIVES CONSIDERED:
N/A

ADVISORY BOARD / COMMISSION ACTION:

During the regularly scheduled Board meeting conducted on September 10, 2024, the Board conducted lengthy discussions and made the
following recommendations to Page City Council (not in order of importance):

1. The Board discussed the existing effort by the Page Mayor, Utility Board, Utility Staff, Carollo Engineering, lobbying as necessary,
and outside legal Counsel (the ‘Funding Team’ to obtain funding for Option 2 (ref. 2019 Page Water Study 2.4.2 Water Intake
Upstream of the Glen Canyon Dam), the 2004 USBOR study, report and findings, which is currently understood as the USBOR’s
official recommendation. The Board unanimously arrived at a consensus to recommend the continuation of this effort as
Page’s long-term solution.

2. The Board reviewed and discussed Staff’'s ongoing effort involving collaboration, presentations, and negotiations with
the Navajo Nation that moves toward an agreement between Page and the Navajo Nation (NGS water intake). Such
that Page would be a Navajo Nation raw water customer (and thereby receive raw water), and also the Navajo Nation
as a Page waste water customer, Page would accept & process the waste water for the Navajo Nation (Antelope
Canyon & LeChee). Accordingly, the Board voted unanimously to continue the effort toward agreement with the
Navajo Nation on the NGS water intake to receiving raw water (for Page) and process the waste water for the
Navajo Nation.

3. Discussion at the Board meeting occurred whereas everyone agrees that modifying the existing Page water pumping
plant’s piping (located within Glen Canyon Dam) would be highly benefit to Page’s water system, and as such funds
would be well invested. However, when considering the USBOR processes required to make these changes, there
were differing opinions expressed with the feasibility and timing of accomplishing these suggested improvements.
After this discussion. The Board voted unanimously to recommend Page City Council press forward with its



ongoing effort to ‘getting Page’s raw water capacity increased from the Bureau of Reclamation per all options,
Phases 1, 2, & 3 of the 2019 Carollo Engineering Page Integrated Water Plan Study’. On page 2.11- Option 1,
Phases 1, 2, & 3 are as follows:

Phase 1
o Connect two hollow jet tubes to a new 18-inch raw water pipeline to the existing raw water station
o Add a new strainer on the pipe from the hollow jet tubes
o Increase the capacity of the pump station suction header

Phase 2
o Add two 910 gpm pumps to the raw water pump station
o Upgrade electric switchgear for all the pumps
o Increase the capacity of the raw water pump station discharge header

Phase 3

o Replace the 12-inch transmission main from the raw water pump station to the entrance of the tunnel with an
18-inch pipeline.

4. The Board also discussed the 2020 General Manager’s recommendation to begin upgrading the Water Treatment Plant
incrementally using a capital budget whether in phases or all at one time.

Attachments
Raw Water System
Water Supply Concept Design Study Report of Findings
PUE Water Fund Balance Sheet
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Chapter 2
RAW WATER SYSTEM MASTER PLAN

2.1 Introduction

The Page Utilities Enterprises (Page) has a raw water supply system that takes water from an
intake on the face of the Glenn Canyon Dam. A pump station inside the dam then lifts the water
and delivers it through a pipeline to the Page Water Treatment Plant (WTP). The Glen Canyon
Dam is owned and operated by the United States Bureau of Reclamation (USBR), who also
operates the dam and the electric power plant inside the dam. Since the pump station and
pipeline is on USBR property, it is operated by the USBR, and any modifications to the water
supply infrastructure must be completed to meet USBR standards.

As part of the Page Utility Integrated Water Resources, Water, Wastewater, and Reclaimed
Water Master Plan, the raw water delivery system is being evaluated to determine any
improvements that may be needed to supply water to the City of Page (City) for additional water
demands that are anticipated from future growth. The original raw water system was
constructed in the late 1950s, so the City also wants to make sure that the water supply is
reliable for years to come.

This chapter presents results of the raw water system evaluation in the following sections:

¢ Section 2 documents the raw water system infrastructure and capacities.

¢ Section 3 contains a capacity evaluation of the raw water system.

¢ Section 4 presents four alternatives to increase the raw water system capacity and to
provide redundancy.

¢ Section 5 presents costs for each expansion option.

¢ Section 6 provides recommendations for next steps.

2.2 Raw Water System

The City's existing raw water system includes the intake pipe in the dam, the raw water pumps
inside the dam building, and the transmission main to the WTP.

Figure 2.1 presents the existing raw water system.

2.2.1 Intake

\

Raw water is drawn through a 12-inch intake pipe at the face of the dam, near the bottom of the
dam. The intake pipeline has a valve that is used to isolate the raw water pipe as shown in

Figure 2.2. An alternative water supply is available so water can be delivered through a 12-inch
pipe connected to two of the penstocks. Penstocks are not always in operation, so the
connection to two penstocks provides additional water supply reliability. The intake ends at the
raw water pump station. Figure 2.3 and Figure 2.4 present the raw water intake from the
penstocks.

FINAL | APRIL 2019 | 2-1
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a carsllo Figure 2.1 Existing Raw Water System
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Figure 2.4  12-inch Pipeline from Penstock to Raw Water Pump
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2.2.2 Raw Water Pump St

The raw water pump station consists of three pumps at elevation 3153.5 feet within the dam and
a fourth pump that was added later at a lower level inside the dam at elevation 3124.75 feet.
Each pump is designed to provide a flow of 910 gallons per minute (gpm). The pumps operate
with a suction pressure of approximately 220 pounds per square inch (psi) at Lake Powell
reservoir levels which are currently at 3582 feet above sea level. The discharge pressure is
typically near 530 psi. The pumps are controlled automatically by the water level in the finished
water reservoirs. Figure 2.5 through Figure 2.8 present the pumps at both levels, and a pressure
gauge at the pump station.

Figure 2.6  Raw Water Pump Station, Upper Level

FINAL | APRIL 2019 |



< caralla

CH 2 RAW WATER TR/ ION PLAN | | I 5 EDV MASTER PLAN | PAGE UTILITY ENTERPRISES

\
N
w

Raw Water Pipeline

The raw water pipeline begins at the raw water pump station. The pipeline leaving the raw water
pump station has a diameter of 12 inches and transitions to 18 inches near the entrance to the
tunnel. The pipeline is located in the base of the access tunnel to the power plant that runs near
the edge of the sandstone canyon wall. This transmission main is encased in concrete and runs
through the tunnel approximately 6,550 feet to a point where the pipe rises vertically above the
tunnel about 900 feet along the canyon wall to the surface. The transmission main then runs for

FINAL | APRIL 2019 | 2-¢
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about 12,600 feet to the WTP. There is a connection along the raw water pipeline where water
can be delivered to the National Golf Course for irrigation, but this connection has not been
needed in the past several years.

Figure 2.1 shows the approximate location of the raw water transmission main. Figure 2.9 shows
the encased raw water pipeline inside the tunnel.

2.3 Raw Water Ca

w

.1 Water Demand Projections

Chapter 1 contains an evaluation of the water demands and demand projections that were used
to evaluate the capacity requirements of the raw water pipeline and pump station. For
convenience, the demand projections are summarized in Table 2.1. The maximum daily water
demands are projected to increase to approximately 6 million gallons per day (mgd) by the
year 2040.

Table2.1  Water Demand Projection Summary

2017 2.0 : : 40
2023 ' 2.2 %%
2028 2.4 48
2040 29 - 5.9

FINAL | APRIL 2019 | 2-7
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2.3.2 Infrastructure Performance Criteria

Performance criteria are the standards of measurement used to evaluate the adequacy of the
existing raw water system infrastructure and to propose the infrastructure needs for future
demand requirements. Performance criteria are set based on engineering best practices, and the
level of service that the City expects to provide.

The raw water pump station should be sized to deliver the summer maximum daily demand with
the largest pump out of service.

The raw water pipeline should be sized to deliver the maximum daily demand with a water
velocity that is equal to or less than 5 feet per second (fps).

The City currently relies on a single water supply source. The City would like to have a second
water supply source, or at least have redundancy in the raw water supply infrastructure so that a
single point of failure does not cause an interruption to the Page water supply. The degree of
redundancy the City chooses depends on the price the City is willing to pay to mitigate the
potential risk that a failure will cause an interruption to the water supply. As a minimum, the City
should have redundancy for the water needed to maintain public health and safety. Redundancy
for the average daily demands would satisfy this need. Redundancy at this level would require
outside irrigation to be curtailed in the event of a failure. Redundancy for maximum daily
demands would likely come at a higher cost but would not require any curtailment in water use
in the event of a failure.

2.3.3 Raw Water System Condition Evaluation

Except for the 18-inch transmission main to the WTP, which was replaced in 1996, the intake
piping and 12-inch transmission main were installed during the construction of the Glen Canyon
Dam and the Power Plant between 1957 and 1964. Therefore, the pipelines are about 60 years
old. City staff have expressed concern about the condition of the intake pipe that conveys raw
water from the face of the dam. The original pumps have been replaced since the dam was
constructed. Infrastructure inside the dam, including pumps, piping, and valving at the pump
station is maintained according to USBR standard procedures and appear to be in good
condition.

2.3.4 Capacity Evaluation

Table 2.2 presents the City's raw water intake and transmission main capacity evaluation. Based
on a maximum velocity of 5 fps, the 12-inch pipelines are currently operating well beyond their
capacity and are not capable of supplying increased flows. The 18-inch pipeline will be operating
just over its capacity by 2040.

Table 2.3 presents the raw water pump station capacity evaluation. The raw water pump station
has four pumps that have a design flow of 910 gpm each, so the pump station firm capacity is
close to 3.9 mgd, although the flow per pump decreases with the number of pumps that are
operating. The pump station is operating just over its firm capacity, and will need to be expanded
by at least 2 mgd to supply water demands by 2040.

> My
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The raw water intake has redundancy in the penstock intakes, but the penstock intakes do not
operate simultaneously with the raw water intake, so the penstock intakes provide redundancy
but no additional capacity. The raw water pump station has one spare pump for redundancy. The
raw water transmission main is a single point of failure, so if this pipeline were to fail, the City of
Page would not be able to supply water after the storage tanks at the water treatment plant are
emptied.

Table2.2  Raw Water Intake and Transmission Main Capacity Evaluation

f: |
Flow ; 5017 4 ok 2040 =i
: | Maximum : Maximum
e Rate at | Maximum | Maximum
Description b | Day Day
5fps. | DayFlow | ..+ | DayFlow :
RIS T s | Velocity i Velocity
S (fps) | : (fps),
Raw Water Intake, Penstock
Intake, Raw Water 12 2.6 4.0 7.9 5.9 11.6
Transmission Main

Transmission Main from

Tunnel to WTP 18 5.8 4.0 3.5 5.9 52

Table2.3  Raw Water Pump Station Capacity Evaluation

. 2017 2040 Additional Firm
Total Firm : ; ; :
Pump CEsLEE Cabheit Maximum Maximum Capacity Required
Station (np1 d)y ‘(rl:\ d)y Day Demand | DayDemand by 2040
% ! (mgd) (mgd) (mgd)
Raw Water :
Pump Station 5.2 S8 4.0 59 2.0

2.4 Raw Water Supply Expansion Options

Four potential raw water supply expansion options were evaluated. The objectives of the raw
water expansion are to:

¢ Provide a replacement for the 12-inch raw water pipelines that are undersized
e Provide additional capacity to serve new growth
e Provide redundancy to the raw water supply

Provide redundancy to the raw water pipeline. In an effort to spread costs over time while
meeting future water demands identified in Table 2.1, a four phased expansion program has
been planned. The first three phases provide the capacity for 6.6 mgd, consistent with the
proposed expansion of the water treatment plant. The fourth phase provides a redundant water
supply:

1. Phase1-There are four hollow jet tubes that are designed to pass spring runoff or high
flows around the dam. With current operating practices, two of these tubes are always
pressurized with water. Construct a new 18-inch intake pipe from two hollow jet tubes

to the suction header of the raw water pump station, and make improvements to the
suction header, Figure 2.10 shows one location where the hollow jet tubes are located.
Figure 2.11 shows where water is discharged from the hollow jet tubes, and also shows
the entrance to the access tunnel.

FINAL | APRIL 2019 | 2-¢
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2. Phase 2 - Increase the capacity of the raw water pump station by adding two additional
pumps. One pump could be added now, and the second pump could be added in the
future when water demands require an additional pump. Improvements will also be
made to the capacity of the raw water pump station discharge header.

3. Phase 3 - Construct an 18-inch pipeline from the raw water pump station to the 18-inch
pipe at the entrance to the tunnel.

4. Phase 4 - Develop a redundant water supply that may be used for growth in the distant
future.

The following sections describe four redundant raw water delivery options that would comprise
Phase 4 of the raw water expansion.

Option 1 Phase 4 consists of developing an alternative water source by connecting a second pipe
to the hollow jet tubes and delivering the raw water to a new raw water pump station. The
location of the new raw water pump station is not determined but might be located outside
current buildings at the dam if there is no space in buildings at the dam. The new pump station
would include four 1,550 gpm pumps that would provide a firm capacity of an additional

6.6 mgd. A new 18-inch transmission main would connect the new raw water pump station with
the WTP. The pipeline route could go along the tunnel that provides access to the dam, or a
separate tunnel could be bored through the canyon wall up to the surface. Cost estimates in this
report are based on the new transmission main running parallel to the existing transmission
main.

e 2.10 Hollow Jet Tube Access

FINAL | APRIL 2019
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Figure 2.11 Hollow Jet Valves and Entrance to the Access Tunnel

Table 2.4 summarizes the components of each phase of the construction program and
Figure 2.12 shows the location of each construction phase on the map.

Table 2.4  Phased Construction Program — Option 1

Addltlonallnfrastructure '

Connect two hollow jet tubes to a new 18-inch raw water pipeline to the ex:stmg

raw water pump statlon

Ehees Add a new stramer on the p;;)e}rom the hollow jettubes S

~ Increase the capacity of the pump station suction header

_Adotwo 910 gpm pumps to the raw water pump station -

Phase 2 Upgrade electncal SW|tchgear for aII the pumps

Increase the capacity of the raw water pump station dlscharge header

Phase 3 Replace the 12-inch transmission main from the raw water pump station to the

entrance of the tunnel with an 18-inch pipeline

Connecta second raw water intake pipe to the hollow jet tubes

Phase 4 Add a booster pump station with 4 pumps, 1,550 gpm each
Construct an 18-inch transmission main to the WTP

FINAL | APRIL 2019 | 2-11
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Figure 2.12 Option 1 Phased Raw Water System Improvements
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2.4.2 Option 2 — Water Intake Upstream of the Glen Canyon Dam

Option 2 Phase 4 consists of constructing a new intake located upstream of the Glen Canyon
Dam that would take water directly from Lake Powell. This option was studied in detail
previously and documented in the report: Page-LeChee Water Supply - Part 1, June 2004 by the
USBR. This project includes an intake structure that takes water from the lower levels of Lake
Powell, a pump station with four 1,550 gpm pumps, and a new 18-inch transmission main that
delivers water to the WTP.

Table 2.5 summarizes the contents of each phase for Option 2. Figure 2.13 shows the location of
each phase of improvements.

Table 2.5 Phased Construction Program Option 2

'dditional Infrastructure

Connect two hollow jet tubes to a new 18-inch raw water pipeline to the exrsting

raw water pump station

Fhised de anew stramer on the pipe from the hollovrr Jet tines Da e S

Increase the capacity of the pump station suction header

Add two 910 gpm pumps to the raw water pump station

Phase 2 7 Upgrade electncal swrtchgear for aII the pumps
Increase the capacity of the raw water pump station discharge header

Replace the 12-inch transmission main from the raw water pump station to the

i entrance of the tunnel with an 18-inch pipeline

Phase 4 New raw water intake structure, building and pump lines
ase e eolsshal | utid st
18- mch transmission main to WTP

< carclia FINAL | APRIL 2019 | 2-13
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2.4.3 Option 3 - Connect to the Lake Powell Pipeline

Option 3 Phase 4 consists of taking water from the proposed Lake Powell pipeline. The Lake
Powell Pipeline Project is planned to transport water from Lake Powell to St. George and other
growing areas in southern Utah. The pump station that will draw water from the lake will be
located on the west side of the Glen Canyon Dam. The operating hydraulic gradeline at the point
of the proposed connection is not known, but a pressure reducing, or pumping station will be
required to manage the hydraulic gradeline needed to deliver water to the Page water treatment
plant. A storage tank could be constructed near the Lake Powell pipeline and then a pump
station could deliver water to the Page WTP. A new 18-inch transmission main will be needed to
deliver raw water across the dam and then south to the WTP. This pipeline could be located on
top of the dam, or possibly in one of the tunnels that runs across the dam.

Table 2.6 summarizes the components of each construction phase. Figure 2.14 shows the
location of each construction phase.

Table2.6  Phased Construction Program — Option 3

Connect two hollow jet tubes to anew 18 mch raw water pipeline to the existing
raw water pump station

Phase 1 'Add a new strainer on the pipe from the hollow jet tubes

Increase the capacity « of the e pump station suction header

Add two 910 gpm pumps to the raw water pump statlon

Phase 2 Upgrade eIectncal SW|tchgear for aII the pumps

Increase the capacrty of the raw water pump statlon dlscharge header

Replace the 12-inch transmission main from the raw water pump station tothe
entrance of the tunnel with an 18-inch pipeline

Make a connection to Lake Powell Plpelme (pump statlon, storage ora PRV)

Construct a new 18-inch transmission main to WTP

FINAL | APRIL2019 | 2-15
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2.4.4 Option 4 — Develop a Well Field along Hwy 89 and Hwy 98

Option 4 Phase 4 consists of developing a well field along Hwy 89 and Hwy 98. The water table in
this region is expected to be around 1,500 feet requiring deep wells. The water yield is expected
to be very low, around 200 gpm. At least 10 wells will need to be constructed to provide a water
supply of 2,000 gpm. Due to the cost of constructing a well field, this option is intended only to
provide a current average day demand redundancy to allow the 12-inch raw water intake and
12-inch raw water transmission main to be replaced.

Table 2.7 summarizes the components of each construction phase. Figure 2.15 shows the
infrastructure that would be constructed in each phase.

Table2.7  Phased Construction Program — Option 4

Connect two hollow jet tubes to a new 18-inch raw water pipeline to the existing

raw water pump station

it ?Q;’Vnew stra;ri;r;\ Ehe plpe from the hollow jet tubes IR B

Increase the capacity c of the pump station suction header

Add two 910 gpm pumps to the raw water pump : statlon

Phase 2 Upgrade electncal swnchgearfor aII the pumps.

Increase the > capacity ofthe raw water pump statlon dlscharge header

Replace the 12-inch transmission main from the raw water pump station to the
Phase 3
entrance of the tunnel w1th an 18 inch pipeline

-DI’I" 10 wells

Equip 10 wells
Phase 4 s = — —
New8- |nch raw water transm|55|on main anng Hwy 89

New 12 |nch raw water main anng Hwy 98 to the WTP
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2.5 Cost Estimates
2.5.1 Cost Development Methodology

Cost estimates have been developed for the water supply expansion options identified in the
previous sections. These estimates were prepared in accordance with the guidelines of the
Association for the Advancement of Cost Engineers (A.A.C.E.) International for a Class 5
estimate. Table 2.8 summarizes the A.A.C.E. International cost estimating classifications, the
level of project definition (percent of design), uses, appropriate cost estimating methodologies,
and the expected accuracy of each class. Design work would need to be undertaken to obtain
more precise cost estimates. When preparing capital project estimates, the expected accuracy
range of the cost estimate should be considered when establishing the CIP budgets.

Table2.8  A.A.C.E.International Cost Estimating Classification Summary

TR e e ey

Maturity Level of

VEstimate Project Definition 2 Typfcal C.OSt Expected A;curacy‘
: : End Use Estimating Range
Class | Deliverables - (Level of : : MethodalotyUsed =t (bwitiet)
Engineering Design) | ¢ 9y it | e »g,
Capacity factored
Conceptual : § L:-20% to -50%
Class 5 0% to 2% Screering ‘parametnc models, H: +30% to +100%
judgment or analogy
Study or Equipment factoredor  L:-15% to -30%
0,
. et feasibility parametric models H: +20% to +50%
Budget Semi-detailed unit
Class 3 10% to 40% authorization  costs with assembly Lt o 20%
i H: +10% to +30%
: orcontrol levelline items ;
Detailed unit cost with
. .50, - 0,
Class 2 30% to 75% C.ontrol of forced detailed s
bid/tender H: +5% to +20%
take-off
Check
Detailed unit cost with L:-3%to-10%
i s ok e BSUER Or detailed take-off H: +3% to +15%
bid/tender
2.5.2 Costs

Costs were developed for the recommended infrastructure addition using R.S. Means and other
unit cost sources. Multipliers for overhead (10 percent), construction profit (6 percent), sales tax
(65 percent of applicable costs at 9.1 percent), and contingencies (10 percent) were then added
to prepare construction costs for each project. The construction cost represents what the City
should expect to pay a contractor to construct the project. The City will have other expenses to
complete the project including design, inspection, project management, and contingencies. A
multiplier of 1.4 was used to represent these additional costs and applied to the construction
cost to obtain a project cost for each infrastructure addition.

2.5.3 Water Supply Option Cost Estimates

Table 2.9 through Table 2.12 summarize the cost estimates for each of the raw water supply
expansion options and phases.

FINAL | APRIL2019 | 2-1¢



CH 2 RAW WATER TRANSMISSION PLAN | PAGE INTEGRATED WATER MASTER PLAN | PAGE UTILITY ENTERPRISES

« carclls

Table2.9  Cost Estimate for Option 1 - Connect to the Hollow Jet Tubes

S 2 L

p Construction ' Project
Infrastructure Required Cost 3 Cost
($) ’ (£3)

, Connaztm two hollow jet tubes, construct a new
intake pipe from hollow jet tubes to the raw water

Bhgm pump station and increase the capacity of the pump FoR0000 Ao
station suction header = ok .
Add two 910 gpm pumps to the pump station,

Phase2 increase the capacity of the pump discharge header, $2,483,000 $3,476,000

and replace electrical switchgear for the pumps

bl dasidbielic g $288,000  $403,000
" Ssubtotal (Phase 1to 3)  $3,65,000  $5,111,000
T onmecitawatersources  $400,000  $560,000
Rawwaterintakepipe  $221,000  $309,000
Phase 4 Booster pump station with 4 pumps, 1,550 gpmeach  $3,395000  $4,753,000
Construct18mch transmission main fromnew A
booster pump station to WTP

$8,353,000  $11,694,000

 Subtotal (Phase 4)  $12,369,000  $17,316,000
~ Total(Option1)  $16,020,000  $22,427,000

Table 2.10  Cost Estimate for Option 2 - Water Intake Upstream of the Glen Canyon Dam

_ Construction Project
Phase Infrastructure Required ' Cost Cost
(%) (%)

Connect to two hollow jet tubes, construct a new
intake pipe from hollow jet tubes to the raw water
pump station and increase the capacity of the pump
station suction header

Add two 910 gpm pumps tothe pdmp station,
Phase 2 increase the capacity of the pump discharge header, $2,483,000 $3,476,000
and replace electrical switchgear for“the pumps

Phase 1 $880,000 $1,232,000

Construct an 18-inch pipeline from the raw water
pump station to the 18-inch pipe in the tunnel. o i L

Subtotal (Phase 1t03)  $3,651,000  $5,111,000

Phase 3

Intake Structure, Building and Pump lines $14,600,000  $20,440,000
Phase 4  18-inch new transmission main from new booster
pump station ta WP $7,815,000  $10,941,000

Subtotal (Phase 4)  $22,415,000  $31,381,000
Total (Option2) $26,066,000 436,492,000
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Table2.11  Cost Estimate for Option 3 - Connection with the Lake Powell Pipeline Project

e

InfrastructJre Required
~ Connect to two hollow jet tubes, construct a new intake
Phase from hollow jet tubes to the raw water pump

ECians';tructién

Cost
(%)

Projezt
Cost
(%)

: ?stia,t{an and increase the capacity of the pump station 5880‘000 SRR
suction header :
Add two 910 gpm pumps to the pump station, increase
Phase2  the capacity of the pump discharge header, and replace  $2,483,000 $3,476,000
electrical switchgear for the pumps - -
Construct an 18-inch plpellne from the raw water pump
Fhates station to the 18-inch pipe in the tunnel 285000 g s
» Subtotal (Phase 1 to 3) 7153&51,000 i $5L2111,000 7
Connection with Lake Powell Pipeline
~ (Pump station —a part ownership andPRV ST 55909 OOOW ; ?4”200 L 5
Phase® " 18.inch new transmission main to WTP | $8386,000  $11,741,000
B Approval from Agency for Connection 51 000 000 $1 400,000
. ____________Subtotal(Phase4) $12,386,000 $17,341,000
Total (Option3) $16,037,000 $22,452,000

Table 2.12

~ Infrastructure Required

Connect to two hollow jet tubes, construct a new intake
pipe from hollow jet tubes to the raw water pump

Cost Estimate for Optlon 4 - Develop Well Field along Hwy 89 and Hwy 98

Constructlon

Cost
(%)

P}oject
Cost
(%)

Phase ) station and increase the capacity of the pump station 5a0.400 232,000
suction header
Add two 910 gpm pumps to the pump station, increase - o
Phase 2 the capacity of the pump discharge header, and replace  $2,483,000 $3,476,000
B electrical switchgear for the pumps -
o T e S e omsom . umeg
Subtotal (Phase1to3)  $3,651,000  $5,111,000
Bhake b Well Drilling and Equipment Cost $25,220,000  $35,308,000
New Transmission Main $4,800,000 $6,720,000
Subtotal (Phase 4) $30,020,000 $42,028,000
Total (Option4) $33,671,000 $47,139,000

2.6 Water Supply Expansion Options Comparison

Table 2.13 presents the cost estimates of each of the waster expansion options. Based on the
costs of the options, Options 1 and 3 are similar, and lower than Options 2 and 4. However, in
addition to costs, there are other factors that need to be considered.
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For each of the options, approval will be needed from the USBR. The first step in obtaining this
approval is preparing a proposal that is based on a preliminary design. Designs will need to
comply with the design standards of the USBR, and the USBR will oversee the design. The USBR
may have perspectives on which option is the most feasible, and less disruptive to USBR
activities. The USBR has been briefed on each of these options, and follow-up is needed to
obtain buy-in on a selected option.

Option 3 requires the additional coordination with the entities that will be constructing the Lake
Powell Pipeline, and initial contact to coordinate this option has not taken place. One downside
of Option 3 is that the timing of the Lake Powell pipeline may or may not coincide with the time
that Page needs the raw water system expansion.

A connection to the Lake Powell pipeline may provide other benefits to Page even if not used for
the current raw water supply expansion. The City's planning area extends to the north side of the
Colorado River. Development on this side of the Colorado River may be years into the future, but
the current raw water system is not likely to be able to provide water to this side of the river.
Therefore, the connection to the Lake Powell pipeline may be the mechanism for providing a
water supply to this side of the river that initiates growth. For this reason, the City should initiate
discussions with the pipeline owners to see about a connection to the pipeline.

Table2.13  Cost Companson

Option 1 Connectlon with the hollow Jet tubes $22, 427 000
| Option 2 E Wate; mtake from upstr;;r; of the GAIVé;Canyon Dam - $36 495—00_0 -
--6ption 5 Connection with the Lalgé;;)well Pup;livné ;l‘OjeCt TS ;5{600 777777
' Opfioﬁ & Developlng water field along Hwy 89 and Hwy 98 o $47,139,000

2.7 Conclusions and Recommendations

1. The raw water pump station and transmission main was designed and is maintained
according to USBR standard practices, and appears to be well maintained.

2. The 12-inch raw water intake that takes water from the face of the dam is infrastructure
that is very difficult to access for inspections, maintain, and impossible to expand. This
raw water intake was constructed in the 1950's and the remaining useful life of this
intake is not known and possibly not knowable. Therefore, Page should work to obtain a
redundant raw water supply.

3. The12-inch diameter portion of the raw water supply system is undersized and not
capable of supplying water for additional growth that Page anticipates, so Page should
proceed immediately to find a way to expand the capacity of the raw water supply
system.

4. Based on the information that is available currently, Option 1 is recommended as the
preferred way to expand the capacity of the Page Raw water system, pending further
investigations for feasibility.

5. Option 3 should be pursued for a water supply for development on the west side of the
Colorado River.
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6. There are several investigations that need to take place to prove the viability of the raw
water expansion options. A feasibility study is recommended that would be completed
in collaboration with the USBR to address unknowns that include:

a. What is the best way to connect to the hollow jet tubes and the existing pump
station?

b. Where should the second raw water pump station be located?

c.  What is the feasibility of locating an additional raw water pipeline in the access
tunnel to the dam?

d. Whatissues need to be addressed in connecting with the existing 18-inch raw
water pipeline as it leaves the canyon?

e. What are the current technical, legal, and political issues that need to be
addressed to construct a new intake from Lake Powell?

f.  What are the current technical, legal, and political issues that need to be

addressed to construct a connection to the Lake Powell Pipeline?

If a well field is constructed, where are better locations for wells?

Planning level costs would need to be refined based on the additional insights

obtained from the feasibility study.

T
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PAGE-LeCHEE WATER SUPPLY - PART 1
CONCEPT DESIGN STUDY

Executive Summary

The existing water supply for the City of Page and the neighboring Navajo Nation Chapter of
LeChee is obtained from Lake Powell through pumping and conveyance facilities that were initially
installed during the construction of Glen Canyon Dam and Power Plant between 1957 and 1964.
Since that time, system improvements to increase capacity have occurred; however, additional
intake facilities are required to permit the City of Page and Navajo Nation Chapter of LeChee
(LeChee) to fully use their water allocation, and provide dependability and redundancy to theig,
water delivery system. Through a contract with the Bureau of Reclamation (Reclamation) and as
clarified through subsequent letters of concurrence, the City of Page is allocated an annual delivery
of water from storage in Lake Powell to allow for the consumptive use of 2,740 acre-feet. As a
contractual obligation, the City is required to deliver up to 100,000 gallons of treated water per day
to LeChee.

Future raw water requirements and alternatives to increase system capacity to meet these
requirements were investigated by Tetra Tech RMC in 2002 [1]. As part of this investigation,
appraisal level estimates were prepared for three options and a New Lake Intake aliernative was
recommended for further study based on its cost and ability to meet future water needs. Costs for
pump stations and pipelines were based on unit cost data; dollars per horsepower for pump stations,

and dollars per lineal foot for various diameters of pipelines.

This Report of Findings develops the New Lake Intake alternative in greater detail to permit a betler
definition of required features, understanding of obstacles, and development of more accurate
construction cost estimates. Part 1 of the water supply study documents the nccessary features and
improvements between Lake Powell and the Water Treatment Plant. Part 2 of the water supply
study will address facilities and features between the Water Treatment Plant and LeChee.

The proposed modified water supply system between Lake Powell and the Water Treatment Plant
will continue to use the existing water supply system. In its current configuration, the existing
water supply line consists of a 12-inch pipe from the reservoir intake at elevation 3480.0 Jeet, to
three horizontal pumping units plus one backup unit located in the Machine Shop of the Glen

5[



The vertical shaft plants also have the capability of being retrofitted for deeper withdrawal from
Lake Powell at a future date. Although most microtunneling companies contacted during this study
were reluctant to state they had the capability of installing the deeper lake tap under a head of 230
feel (assumed reservoir level during construction, elevation 3600), it would be possible to excavate
a deeper vertical shaft, install the shallow lake tap now, and make provisions for installing a deeper
lake tap in the future should the reservoir water level continue to fall.

Level of Study

The scope of this concept study was himited to the development of a modified water supply

system that incorporates the existing system with a new reservoir-side intake, pumping plant, and

‘pipeline connecting to the existing water treatment plant. The purpose of the study was to develop a

betier definition of required features, understanding of obstacles, and development of more accurate
construction cost estimates; and to use these costs to compare plant types and withdrawal levels.

This study is based on available existing design data from past work accomplished by
Reclamation and the City of Page in the vicinity of the proposed work, and is generally limited to
the references listed at the end of this report. Although a limited topographic survey near the
proposed pumping plant sites was obtained by the City of Page, this concept study utilized data
from aerial surveys provided by Reclamation and the City of Page. No geologic exploration at the
proposed plant sites or along the proposed pipeline, or surveys of the cliff face and reservoir
bottom, were accomplished to verify assumptions used to develop the alternatives. Cost estimates
can change as more design data becomes available.

Concepts and assumptions used in this study have not been subject to detailed design and
value engineering. Preliminary identification and sizing of required features was accomplished
based on engineering judgment, limited analyses, available design data, and assumptions in the
absence of data. Major features were broken down into their cost components and quantities were
calculated for these components. Unit prices based on recent work of similar nature and adjusted
for location and current economic trends were determined for the identified cost components and a

field cost estimate was calculated.



based on its cost and ability to meet future water needs.

This Report of Findings develops the New Lake Intake alternative in greater detail to permit a
better definition of required features, understanding of obstacles, and development of more
accurate construction cost estimates. Part 1 of the water supply study documents the necessary
features and improvements between Lake Powell and the Water Treatment Plant. Part 2 of the
water supply study will address facilities and features between the Water Treatment Plant and
LeChee. Part 2 work will be the subject of a separate future report.

Future Water Needs

Through a contract with the Burcau of Reclamation and as clarified through subsequent
letters of concurrence, the City of Page is allocated an annual delivery of water from storage in
Lake Powell to allow for the consumptive use of 2,740 acre-feet per year. As a contractual
obligation, the City is required to deliver up to 100,000 gallons of treated water per day (112
acre-feet per year) to LeChee. The existing infrastructure does not allow the City of Page to
meet their peak demands or allow the City and LeChee to utilize their full water allocation.

For the purpose of this study, population growth and future water needs estimates
developed by Tetra Tech RMC [1] are assumed to be accurate. Future raw water requirements
for Page and LeChee were estimated based upon projected future population and per capita water
use in each community. The following Table 1 summarizes their year 2000, and estimated future
population and treated water demands for the City of Page and LeChee, combined.

T 20
Table 1: Population and Water Demands

Year| 2000 2008 2020 2026 2040
Population 8,788 | 10438 | 12,962 | 14,209 | 17,728
Annual Demand (acre-feet) 2,410 2,943 3,852 4217 5,134
Average Daily Demand (mgd) 2.15 2.63 3.44 3.76 4.58
Avarage Daily Demand {gpm) 1,483 1,826 2,389 2,611 3,181
Peak Daily Demand (mgd) 4.55 5.60 7.43 8.14 9.96
Peak Daily Demand (gpm) 3,160 | 3,889 | 5,160 5,653 6,917
Page Golf Course Peak Demand (gpm) | 1,944 1,944 1,944 1,944 1,944

Total Peak Demand {gpm) 5,104 5,833 7,104 7,697 8,861
* Summary Report by Tetra Tech RMC dated January 2003 [1].



Between 1980 and 1982, under the Service Road Tunnel Rehabilitation contract [7], the 12-inch
water line installed downstream trom the 12-inch stub at the river outlet valve structure, and
upstream of the grouted, vertical 12-inch pipe at tunnel station 60+02.39, was replaced by an 18-

mch cement mortar-lined, steel pipe encased in concrete below the tunnel invert. See Figures 21
(557-D>-3368), 22 (557-D -3396), 23 (557-D 3397), and 24 (557-D 3398).

In 1991, the City of Page let a contract [8] to drill a new vertical access hole near the existing
shaft to accommodate an 18-inch steel pipe between the canyon rim and the power plant access
tunnel below, and replace approximately 1,000 feet of dual 12.75 OD pipe with a single [8-inch

diameter mortar-lined ductile iron pipe. See Figures 25 through 29 (Dibble and Associates

Sheets | through 5). In 1997, the City of Page let a contract [9] to replace the remaining dual
12.775 OD pipe with a single 18-inch diameter mortar-lined ductile iron pipe thus completing the

18-inch water line from the river outlet valve structure to the water treatment plagt. Sce Figures

30 through 37 (MCM Engineering, Inc. Sheets 1 through 8.). In its current configuration the
water supply line consists of 12-inch pipe from the reservoir intake to the river outlet valve
structure, and 18-inch pipe from the valve structure to the water treatment plant.

The pumping units are maintained by personnel from the Glen Canyon Field Division Office
who also operate the dam and power plant. ‘The pumping plant is operated remotely by the City
of Page over phone lines from the City Command Center. Based on storage tank levels at the
water treatment plant, the system automatically operates Pump Units 1, 2, and 3. Pump Unit 4 is
a backup unit and cannot be operated remotely but has been energized manually at peak demand
times [2].

Evaluation of Existing Pumping Units

The four horizontal pumps installed in the Glen Canyon Power Plant are Gould Model
3360 pumps. The manufacturer’s pump curves indicate the pumps have a minimum operating
head of 760 feet for the impeller trim indicated. (See Appendix A, Figure A-10). Due (o the age
of the existing pump units, the Glen Canyon Field Division Office can no longer obtain parts for
the existing units. A Flowserve Model 100NMB pump was procured by the Glen Canyon Field
Division Office in March 2003 to replace the Unit 2 Gould pump which was taken out of service
in February 2003 due to a bearing failure. The Flowserve manufacturer’s curves indicate that the
pump's minimum operating head is 670 feet for the impeller trim indicated. (see Appendix A,
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PAGE UTILITY ENTERPRISES

ASSETS

Current Assets

Cash & Working Funds

LGIP Reserve Account
Customer Accounts Receivable
Other Accounts Receivable
Provision For Uncollectable Accts
Total Current Assets

Fixed Assets

Water Plant in Service

Other Tangible Assets
Depreciation & Amortization
Work in Progress

Net Fixed Assets

Other Assets

Prepayments
Inventory-Material & Supplies

Total Other Assets

Total Assets

LIABILITIES AND EQUITY

Current Liabilities

Accounts Payable

Customer Deposits Payable

Misc Current & Accrued Liabilities
Total Current Liabilities

Total Liabilities

Equity & Net Revenues

Accumulated Net Revenues
Current Net Revenues

Total Equity & Net Revenues

Total Liabilities and Equity

WATER FUND

BALANCE SHEET

July 31, 2024

(

(

3,644,851
4,596,608
269,598
469
24,023)

2,042,149
22,540,097
18,529,044)

127,103
203,328

132,585
130,415
670,690

13,861,760
75,689

=

8,487,504

6,053,202

330,431

14,871,138

933,689

933,689

13,837,449

14,871,138

8 % of the Fiscal Year has Elapsed
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