MEMORANDUM

TO: Board of Trustees

THROUGH: Indra Winquest
District General Manager

FROM: Brad Underwood
Director of Public Works

SUBJECT: Review and discuss Granite Construction’s Findings of
Memorandum for the Effluent Export Pipeline - Project
2524551010 and Effluent Pond Lining Project 2599552010

DATE: May 3, 2021

L. RECOMMENDATION

That the Board of Trustees concurs with recommendations to:

1. Solicit an updated and phased proposal from Jacob’s Engineering for the
Effluent Pond Lining Project 25995S2010.

2. Solicit an updated and phased proposal from HDR for the Effluent Export
Pipeline Project 2524SS1010.

il BACKGROUND

At the January 28, 2021 Board of Trustees Meeting, District Staff presented for approval
the contract with Granite Construction to be the Construction Manager at Risk (CMAR)
for the pre-construction services for the Effluent Export Pipeline and Effluent Pond Lining
Project. Granite Construction has reviewed the historical documents regarding this
project and has presented their finding memorandums to District Staff for both the
Effluent Export Pipeline and Effluent Pond Lining projects (Exhibit A and Exhibit B
attached).

The Board of Trustees has previously been informed of the need for these two projects.
The effluent pipeline project is needed to rehabilitate or replace approximately 29,664
linear feet of 16-inch pipe which has reached the end of its useful life. This work may
involve immediate repairs to some segments of the pipeline that are critical in nature.
Additionally, IVGID’s current operating permit with the Nevada Department of
Environmental Protection (NDEP) no longer allows the District to utilize the primary
effluent storage basin due to it being unlined. IVGID identified the need for the pond, and
thus the lining, to allow for its use to store effluent and provide operational flexibility within
the system.
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Review and discuss Granite Construction’s -2- May 12, 2021
Findings of Memorandum for the Effluent

Export Pipeline - Project 2524SS1010 and

Effluent Pond Lining Project 2599852010.

In both of the finding memorandums, Granite Construction has outlined their summary of
recommendations to include; select designer, partnering meeting, develop design and
permitting timeline, identify first order work areas (identifying pipeline critical repairs)/
critical path activities (pond liner), complete additional field investigation (pipeline only),
and preliminary cost estimates.

Granite Construction recommends selecting the consultants that have been working on
this project previously. HDR (pipeline) and Jacob’s Engineering (pond lining) have
institutional knowledge regarding these projects and would eliminate the time required
for a new consulting firm to become fully familiar with the project. Granite Construction
has worked with both firms on other projects and believe the firms are well suited for this
type of project. Staff concurs with this recommendation.

The design engineers, Granite Construction and Public Works staff will work as a team
to review previously proposed construction methodologies and investigate newer
materials and installation methods.

For the pond lining project, the team will review the HDPE lining and concrete/shotcrete
combination lining options. Granite will develop a current preliminary cost estimate for
each methodology. A review of the initial cost, lifecycle analysis and future maintenance
of each option will be analyzed to determine the most advantageous installation.

For the export pipeline project prior to selecting the pipe material types and installation
method, the team will verify the actual pipe pressures and pressure transitions. To
determine this information additional field investigations may be required. Preferred
design alternatives will be developed and analyzed to determine the best suited pipe
material and installation method for the various segments of the pipeline. Granite will
develop a current preliminary cost estimate for each methodology which shall aide in the
final design of construction materials and installation.

To assist in project success, Granite has recommended a partnering meeting with the
design team and stakeholders. This will be advantageous in allowing, early on, the
parties to voice and address concerns, provide opportunities for collaboration, and
establish clear expectations for design, permitting and construction of the projects.
Required permitting timelines from the various agencies will be key to establishing the
overall project schedules.

. BIDRESULTS

This item is not subject to competitive bidding within the meaning of the Nevada Revised
Statutes 332.115.
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Review and discuss Granite Construction’s -3- May 12, 2021

Findings of Memorandum for the Effluent
Export Pipeline - Project 2524SS1010 and
Effluent Pond Lining Project 2599552010.

IV. FINANCIAL IMPACT AND BUDGET

The 2020-2021 CIP budget includes the Effluent Pipeline Project CIP 25245S1010. In
July 2020, the Effluent Pond Lining Project was broken out into CIP Project 2599552010
but no funds are included in the 2020-2021 CIP Budget. A budget of $1,900,000 is
allocated for project design and construction services, see attached Exhibit C Effluent

Pipeline Project — Data Sheet.

V. ALTERNATIVES

None proposed.

VI. BUSINESS IMPACT

This item is not a "rule" within the meaning of Nevada Revised Statutes, Chapter 237,
and does not require a Business Impact Statement. :

Attachments:
e Granite Construction Project Review Memorandums:
o Exhibit A - CMAR Pre-Construction Services Task 2, ltem C
Findings Memorandum for Effluent Export Pipeline, dated April 30, 2021
o Exhibit B - CMAR Pre-Construction Services Task 2, Iltem C
Findings Memorandum for Pond Lining, dated April 30, 2021

e Exhibit C - Effluent Pipeline Project — Data Sheet
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EXHIBIT A

v Granite Construction Company
1900 Glendale Avenue
Box 2087

Sparks, NV 89431
T775.358.8792
F775.358.0372

NV License #0008079
graniteconstruction.com

Date: Friday, April 30, 2021

To: Nathan Chorey, Engineering Manager, IVGID

From: Brian Roll, Project Director
John O’Day, Project Manager
Cody Cummings, Preconstruction Services Manager
Keith Oxner, Rehabilitation Technology Expert, Granite Inliner
Jason Walborn, Director of Business Development, Granite Inliner

RE: CMAR Pre-Construction Services
Task 2, Item C - Findings Memorandum for Effluent Export Pipeline

General:

Per the IVGID 2021 Effluent Export Pipeline & Pond Lining Project scope of work for preconstruction
services, Granite provides this memorandum of findings summarizing our preliminary evaluation of
background material for the Effluent Export Pipeline portion of work. The Project will consist of
rehabilitating or replacing approximately 29,664 LF of 16-inch effluent export pipeline. The pipeline is
classified into two segments: Segment 2 is welded, cement mortar lined, high-pressure steel pipe from

the Spooner pump station to approximately 14,800-feet south. Segment 3 is cement mortar lined, low-
pressure bell and spigot pipe that extends from Segment 2 up to the Spooner Meadow Creek crossing. This
memorandum identifies additional information we believe is necessary to; complete the project design,
evaluate various pipe rehabilitation methods, provide accurate construction costs, and develop a

project construction schedule.

The memorandum includes:

1) A review of Background Information.

2) A discussion of General Project Information.
3) A discussion of the Project Design Criteria.

4) A discussion of Pipe Materials.

5) A discussion of Proposed Pipeline Alignment.
6) A discussion of Geotechnical Conditions.

7) A discussion of Existing Utilities.

8) A discussion of Permitting.

9) A discussion of Traffic Analysis & Impacts.
10) A discussion of Project Implementation.

11) A summary of recommendations and proposed next steps.

Granite Inliner has reviewed the documents and has provided a summary of their findings of the potential
application of trenchless technologies as an alternative to open cut construction methods within this
memo. Further investigation and design evaluation will be required before determining the best project
solutions.

r
[
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Background Information:
Several information sources were evaluated in the development of this memorandum and are listed

below. This list is not all-inclusive of this Project's information but represents the most relevant
background information reviewed.

e |VGID Project No. 69-2 Spooner Summit Pipeline Record Drawings, prepared by Clair A. Hill &
Associates, dated June 1970.

e Hydraulic Operation Evaluation, prepared by HDR, Inc., dated March 2003.

e Evaluation of Wastewater Flows, prepared by HDR, Inc., dated July 15, 2003.

e Pipeline Rehabilitation Alternative Analysis, prepared by HDR, Inc., dated January 23, 2004.

e Nevada Department of Transportation (NDOT) Culvert Crossings, prepared by HDR, INC., dated
January 23, 2012.

e Incline Village General Improvement District — Effluent Export Project, Phase Il Preliminary Design
Report, prepared by HDR, Inc., dated June 21, 2012.

e |VGID 2015 Effluent Export Pipeline 16-inch Steel Preliminary Report (rev 3.5), prepared by PICA
Corp, dated February 23, 2016.

e Effluent Export Pipeline Condition Assessment: Locations of Interest Memorandum, prepared by
HDR, Inc., dated August 2, 2016.

e Water Resource Reclamation Facility (WRRF) Effluent Storage Alternative Analysis, prepared by
Jacobs Engineering, dated September 2018.

e Excerpt from January 29, 2020 IVGID Board Packet applicable to the Effluent Export Project.

e |VGID 2/26/2020 Board Meeting General Business Item G.1. Authorize a Professional Services
Agreement with Jacobs Engineering for the Effluent Pond Lining.

e [VGID 2/26/2020 Board Meeting General Business Item G.2. Authorize a Professional Services
Agreement with HDR, Inc. for the Effluent Export Pipeline.

e Incline Village Effluent Export Pipeline Condition Assessment, prepared by HDR, Inc., dated July 2,
2020.

e Granite also met with IVGID Public Works staff to discuss the existing effluent export line,
improvement alternatives, and Project goals.

General Project Information:

There appears to be conflicting information and discrepancies between various reports on the actual
footage of welded steel pipe (high-pressure) versus gasketed bell and spigot pipe (low-

pressure). Segment 2 is 17,314-feet and Segment 3 is labeled 12,385-feet. Granite has determined that the
change of pipe type occurs at STA 373+00, as indicated in the original plans dated 1969. HDR’s Preliminary
Design Report (PDR) dated June 21, 2012 states: 18,300 LF of high pressure and 13,700 LF of low

pressure. It appears that both the high-pressure and low-pressure quantities might be overstated, and we
recommend confirmation of the actual footage and location of each segment before finalizing the design.

HDR's 2012 Preliminary Design Report (PDR) states that the maximum flow that the Spooner Pumping
Station delivers is approximately 2,100 gallons per minute (GPM), or approximately 3.0 million gallons per
day (MGD). The corresponding flow velocity is approximately 3.3 ft/s. The Spooner Pump Station's
operating pressure, which is 855 vertical feet below Spooner Summit, is 440 PSI (84% static head).

There have been several attempts at soliciting a project to complete repairs since 2012, with the priority
being to replace Segment 3 and make immediate repairs to Segment 2, focusing on areas at high risk of
failure. IVGID's Board memo dated February 11, 2020, requested approval for HDR be selected to design
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5,067 linear feet (LF) of pipeline for immediate replacement on a section of pipeline that is planned
outside of the second phase of the Lake Tahoe East Shore Trail where co-locating the pipeline was deemed
not feasible. Further discussion with IVGID and the Design Engineer should occur to determine the current
priority of pipeline repairs and project phasing. Detailed analysis of the data provided by Pipeline
Inspection and Condition Analysis Corporation (PICA) can help determine critical repair areas in which the
project team should prioritize project phasing.

Previous project estimates provided by HDR assumed construction over 3 to 5 seasons with an estimated
cost of nearly $18 million, including design, construction, administrative cost, and a contingency. These
estimates are based on evaluating the open cut method of installing a new pipe in a new alignment and
abandoning the old pipe (full removal or abandoned in place). Open cut method cost estimates were
developed in 2012 and are likely not representative of today's current market.

The HDR Pipeline Rehabilitation Alternative Analysis (January 23, 2004) provides a brief overview of
various trenchless technologies available at that time but does not include any cost estimates or
recommendations for its use or non-use. Additionally, the 2012 PDR states, "it is not anticipated that
trenchless construction will be required for any portion of the alignment." This is likely due to concerns
about trenchless pipeline rehabilitation's ability to meet the high pressures of the IVGID pipeline. Since this
analysis was performed, technological advancements may have occurred with regards to trenchless
technology. We will further evaluate trenchless rehabilitation for comparison against open cut
replacement for the team to determine best-for-project solutions.

The most recent project timeline indicates construction commencing in 2021 and completion in 2023. Due
to delays in engineering design and other external challenges, the timeline will realistically shift to
construction starting in 2022 for major pipeline repairs, with potential project completion as late as 2027.

It is estimated that the design and permitting process could take 9-10 months to complete (estimate
provided in HDR PDR memo). This timeline is concerning due to the immediate need to make repairs in
critical pipeline locations as well as the amount of pipe that needs to be replaced. Additionally,

the design schedule will need to be expedited to meet an aggressive construction schedule of completing
the pipeline repairs over the next three seasons. To keep the project moving forward, we recommend
selecting the design firm as soon as possible. Once a design firm is under contract, Granite will assist with
developing the design schedule and determine necessary advancements to achieve critical project

milestones.

Based on HDR's in-depth understanding of the pipeline and their previously completed preliminary
design, Granite recommends selecting HDR as the lead design engineer for the Project's pipeline
portion. We believe this will help to expedite the permitting and design process.

Lining of the pond will play a vital role in the construction of the new pipeline, especially where it is
determined that trenchless technology can be used for rehabilitation. The additional storage capacity of
the new pond will provide for longer service outages of the export pipeline, which in turn will create
efficiencies and potential cost savings for lining the pipe. Since the pond will be used for storage during
pipeline construction, Granite recommends the pond lining design be completed concurrently with that
of the pipeline design. (See Granite’s Findings Memorandum for Pond Lining).

If extensive time is required for the design of the pond lining, we recommend proceeding with the
evaluation and identification of critical repair locations. If deemed as emergency work, this scope could be
completed under the existing TRPA Memorandum of Understanding (MOU). Based on the emergency work
scope, the required NDOT right-of-way permit can be more easily obtained. We believe this could enable
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work to begin as early as the fall 2021 utilizing the current effluent storage capacities. In addition, there
may be opportunity to perform emergency repairs on portions of the pipeline that are outside of the
identified colocation areas.

Project Design Criteria:

Design information provided in the reviewed documents recommends the pipeline design be based on a
buildout capacity of 2,880 gallons per minute (GPM), or 4.15 million gallons per day (MGD), and should be
designed to allow for 200 to 440 PSI operating pressure in high pressure segments and less than 200 PSI
operating pressure in low pressure segments. Granite recommends verifying this information prior to
making the final selection of pipe rehabilitation method. The elevation gain from the Spooner pump
station to the summit is 855 feet. The friction loss is approximately 163 feet. The Spooner Pumping Station
discharge header pipe will see a pressure of 440 psi; approximately 84% of the pressure is static head. In
locations where operating pressure is higher than 250 PSI, this will limit the alternative options for pipe
rehabilitation, such as trenchless technology and alternative pipe materials. Granite suggests rather than
categorizing the pipe as high and low pressures, we analyze the pipe within the actual pressures to best
determine the appropriate materials and rehab technologies for each segment.

The maximum surge pressure is approximately 100 PSI, and the recommended test pressure is 110% of
operating pressure; therefore, the highest-pressure sections should be tested at 595 PSI (rounded to 600
PSI) or 136% of operating pressure. HDR's 2012 PDR stated that the precise location of varying pipe
pressures needs to be determined through further investigation and final design. Granite reviewed HDR's
Technical Memo (dated January 23, 2004), including a graph of Hydraulic Grade and Pressure Line for
Segments 1-3. It is critical to know precise locations where the pipeline transitions from high to low
pressure to determine the best value, rehab method, and pipe type. We will need to ensure pipe materials
or trenchless technology can sufficiently handle the operating pressures and maximum surge that is
anticipated.

The design engineer dictates the minimum cover required for the pipeline, and HDR has recommended the
depth of pipeline cover to be a minimum of four feet (42" plus 6" contingency cover) as stated in the 2012
PDR. NDOT does not have any requirements for third-party utilities; they rely on the project design
engineer to provide the specific requirements to be included in their roadway designs. Including

the minimum cover, pipeline's diameter, and six inches of bedding this will result in a total excavation
depth of six feet. In Granite's opinion, it would be beneficial to keep the total average trench excavation
to no more than five feet in depth to avoid the required use of trench shoring or shields. We are aware
that the existing pipeline is installed at a shallower depth based on actual repairs we have performed for
IVGID. The recommended minimum trench width is 3.5 feet (per the PDR). We also believe a 3.5-foot
trench width is too narrow to provide room for adequate compaction equipment along the sides of the
pipe. We recommend the minimum trench width be approximately 4.5 feet wide (diameter of pipe, plus 18
inches on each side) allowing enough room for compaction equipment and/or shoring where necessary.
The local region’s frost depth needs to be further evaluated by IVGID and the design firm to determine its
impacts on pipeline functionality.

NDOT's Culvert Crossings memo, prepared by HDR (dated January 23, 2012) indicates that NDOT standards
will require the new pipeline to cross below NDOT drainage culvert pipes, with a minimum clearance of 3
feet. Granite is aware that NDOT has allowed down to a minimum of one foot of separation between
culverts and the pipeline on previous projects. At the time of the PDR, 47 NDOT culvert crossings were
identified. Seven of those identified were deep crossings (at depths of 13 feet to over 17 feet). HDR
included evaluations of added cost for the 7 deeper crossings, with an estimated cost of approximately
$272,000 to the project. These deep crossings will also increase the project schedule, reduce worker
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safety, and further impact the traveling public. HDR determined that the impact to the project for the
remaining 40 crossings does not present a problem meeting NDOT’s Standard.

Although additional cost and schedule impacts will need to be analyzed in more detail, it is Granite’s
opinion that whenever the new pipeline is required to go underneath culvert crossings (at any depth)
and maintain the required 3’ separation, there will be cost and schedule impacts to the project. This
requirement will create constructability and logistical challenges which will decrease productivity, increase
material costs, and impact IVGID’s ability to perform future maintenance.

Granite is also concerned that the information provided may be outdated since additional drainage
facilities have been installed from 2016 through 2019 as part of the SR-28 Water Quality Improvements we
completed for NDOT.

There are no indications that the existing effluent pipeline, currently located above storm drain culverts,
has negatively impacted culvert performance. It is Granite’s understanding that IVGID has requested a
variance for the 7 deep crossing locations. NDOT requested an engineering analysis to justify this request.
It is unclear whether NDOT has received a copy of the memorandum prepared by HDR providing this
analysis. It will be prudent to partner with NDOT and continue discussions to further understand their
requirement and reach a resolution prior to finalizing design. There may also be some other measures such
as encasing the culvert pipe in slurry backfill or installing a protective steel casing around the new effluent
pipeline to create separation, which may mitigate NDOT's concerns about placing the pipe above the

culverts.

If the new pipeline can remain above the culverts (where depths are not too shallow), this will eliminate or
reduce the need for field cutting of pipe and concerns about field applying protective pipe coating,
specialized pipe fittings, and air release and blow off assemblies. Our team understands that not all ARV's
and BOV's can be eliminated; however, minimizing the number of NDOT culverts that the pipeline would
go beneath would reduce the number of ARV's, BOV's and utility covers needed.

Preliminary project plans identify several air release valves (ARV) locations and blow off valves (BOV) along
the alighment. It is our understanding that NDOT requires these valves to be located outside of the
roadway clear zone. This requirement may not be feasible in all locations due to site topography and
limited right of way, so Granite recommends field verification of the planned locations to ensure the best

fit.

HDR's 2012 PDR states that NDOT's policy does not allow for isolation (butterfly) valves to be placed within
the roadway. However, Granite feels it will be beneficial to install valves at key locations along the
alignment to isolate and drain the pipeline as needed to expedite pipeline replacement and/or trenchless
rehab. This would minimize future dewatering efforts that might be required to make repairs, especially in
the low-lying areas that hold water. Butterfly valves have been used on previous projects and are
appropriate for this Project due to the significant impact of a line break and the length of time it takes to
complete repairs if large segments of the pipeline cannot be isolated.

Granite recommends meeting with NDOT to further understand their reasoning for not allowing valves to
be located within the roadway in hopes we can come to a resolution that meets the needs for both NDOT
and IVGID. NDOT recently added several storm-drain manholes within the roadway on SR-28 as part of the
Lake Tahoe East Shore Trail Project, indicating that their policies may have been updated. If a resolution
cannot be reached, a mitigating solution could be to place valve covers below the pavement surface and
GPS as-built survey to provide future access for IVGID while eliminating the concern about snowplows and
road maintenance equipment.
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In HDR's 2012 PDR, NDOT indicated that they want the existing pipeline to be removed from their ROW.
Granite concurs with HDR’s analysis that full removal will significantly increase project costs and nearly
double the construction duration, while adversely impact the traveling public. There are other means by
which the pipe could be abandoned in place such as concrete slurry backfill or sand. There are also new
high-density foam applications that may meet this requirement and can be further evaluated. In Granite's
experience with [VGID pipeline repair, the existing pipe was not removed from the roadway, nor was it
filled with slurry or sand. This will need to be discussed further with NDOT in hopes that we can reach a
middle ground. All potential solutions for abandoning the pipe will need to be vetted out during
preconstruction.

A pipeline locating system should be installed, allowing for IVGID staff to accurately identify the new
pipeline location after the project is completed. Currently, the existing roadway metal guardrail affects the
ability to accurately locate the pipeline as it interferes with locating equipment. Granite concurs with
HDR's finding in the 2012 PDR, which recommends using a 3M electronic pipe marker ball system in place
of a traditional tracer wire system because it provides a cost savings and improved locate ability. The
marker ball system can also be placed at individual angle points and pipe joints, making location
identification for future maintenance and repairs easier. HDR cost analysis showed tracer wire to be more
expensive and would require pull boxes every 1,000 feet, presenting challenges working on narrow
shoulders and around guardrail.

Due to the age of the HDR reports and information provided, Granite realizes that some of the current
design requirements may be outdated. Future meetings with NDOT will need to take place so that the
team can clarify current requirements. NDOT has recently updated their trench-patch detail and may
require full-width dense grade paving along with an open grade wearing coarse. In our most recent
experience on SR-28 Lake Tahoe East Shore Trail, we modified permit requirements and milled the existing
HMA 2 inches and placed 2 inches of dense grade HMA in substitution of a combination of dense and open
grade HMA. We also eliminated the slurry cap over the pipeline, further reducing costs and schedule. A
discussion will take place with NDOT to work through some of these requirements.

Pipe Materials:

HDR has evaluated three pipe materials, including ductile iron, steel, and fiberglass pipe. They concluded
that both steel and ductile iron pipe could be utilized for open cut replacement. Further investigation of
the fiberglass pipe would be needed to approve its use on the Project. Due to high operating pressures, we
will be limited on suitable pipe materials that can be used on this project.

Granite understands that each pipe material has advantages and disadvantages, which will require
thorough evaluation during preconstruction. Evaluations should be based on material availability, costs,
constructability, longevity, corrosion resistance, future maintenance costs, and allowable operating

pressures.

Ductile Iron

Ductile iron pipe (TR Flex) was used on previous IVGID pipeline repairs Granite completed in 2017.
Advantages are high operating pressures, restrained joints, and up to 3-degrees of joint deflection.
Standard laying lengths are 18 feet to 20 feet, allowing for easier construction along the tight SR-28
corridor. Installation does not require welding, but field cut ends require mechanical connections and field
repairs to the protective pipe coating. Pipe wall thickness will vary depending on the required pressure

rating.

Disadvantages to ductile iron pipe include costly fittings required for bends. Additionally, it comes with
standard cement mortar lining, which, based on the current pipeline's evaluation of the cement mortar
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lining performance at the joints, HDR did not recommend using this type of lining. Lining can also be
damaged during construction, potentially reducing the overall pipe life expectancy. HDR recommended
that the pipe be double lined with cement mortar or lined with a ceramic epoxy lining material such

as Protecto 401. This will result in added material costs (estimated $570,000 in 2012). The pipe should be
wrapped with 8-millimeter-thick polyethylene sheets or tubes for additional exterior corrosion protection.
Granite recommends additional investigation with suppliers to identify current pipe speciation's,
alternatives for protective coatings/linings, and potential solutions to address concerns about future joint
degradation. Since the development of the PDR, there may be some improvements on the manufacturing
of ductile iron pipe (i.e. improvements in technology, joint construction, QC, etc.). Material will need to be
evaluated during design and prior to making a final selection.

Other concerns are gasketed seals which may be a contributing factor to current leaks in the pipeline's
low-pressure segments. A potential disadvantage to the bell and spigot joint is future PICA data will be
unable to identify pipe wall thickness and leakage at joint locations during future inspections (as stated in
current evaluation information). Granite will contact material suppliers to see if advancements in joint
seals have been made.

As of 2012, HDR’s analysis showed DIP was the most cost-effective option per LF of pipe, but it is difficult
to determine actual costs with an unknown number of fittings that significantly increase material and
installation costs. HDR provided estimated costs of $88/LF, excluding fittings, which does not reflect

current pricing.

Steel Pipe

Steel pipe with welded joints was used to construct the existing pipeline's high-pressure portion and is still
commonly used for pressure pipe applications. Some advantages include the pipe's ability to be beveled
cut and welded, thereby reducing the number of fittings required. Additionally, longer pipe lengths result
in fewer joints and offer O-Ring push-on type or flanged joints options (where applicable), potentially
making for easier installation.

Disadvantages include longer laying lengths of 40 feet to 48 feet, increasing logistical challenges working
on SR-28. Also, the additional time to weld joints or install harnessed joints for pipe restraints may reduce
production. Field applying the protective coating is difficult due to access and would require a 4 inch to 6-
inch tee for access. Maximum joint deflection should be kept to 1.75 degrees which may result in
additional field cutting and welding or harnessed joints to meet pipe alignment.

Like DIP, there are concerns with cement mortar lined protective coating, and HDR recommends using a
polyurethane lining to mitigate corrosion of the pipeline. Linings would need to be applied by an
independent coating company, which would require additional shipping costs from the coating company to
the jobsite. Steel pipe may also require an exterior coating due to evidence of corrosive soils from the

geotechnical report.

Preliminary costs provided by HDR show steel pipe with coating is more expensive than ductile iron pipe.
Further investigation of current material costs, manufacturer availability, and coatings needs to be
conducted before making any final decision on pipe materials. The preliminary cost of $135 per foot was
quoted (2012). This includes the cost of polyurethane lining and coating. There is a limited number of
manufacturers in the US, possibly resulting in long lead times and limited supply.

Fiberglass Pipe
Fiberglass pipe has been used in water, and wastewater treatment facilities throughout the US HDR

evaluated several pipe manufactures, including Ameron municipal fiberglass pipe, HOBAS pipe, US
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Composite Pipe South, Future Pipe, NOV Fiberglass Systems. Of these, Ameron was the only manufacturer
that offered a reasonably assuring product named Bondstrand. This information is outdated, and current
manufacturers will need to be contacted to obtain information on current products and any new
technology that has emerged since 2012.

When comparing steel or DIP to fiberglass pipe, fiberglass advantages include its resistance to corrosion
(pipe does not require a protective lining or coating); therefore, there is no need to provide joint bonding
for corrosion protection either. Additionally, t