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velocity, normal working pressure, potential surge pressure, industry standards, pipe roughness,
constructability, and cost. The following table summarizes the quantifiable design requirements
that the pipe material has to meet.

Table 6 — Design Criteria for Inlet Line from Pump Station

Requirement Value Unit

Flow 650 gpm
Velocity 5 ft/s
Working Pressure 190 psi
Maximum Surge 100 psi

The following table presents cost comparison of the three types of pipe that meet the design
requirements.

Table 7 — Cost Comparison of Acceptable Materials/Sizes

Material Size Unit Cost Dn‘fereljce n Cost
Construction Cost

HDPE SDR 9 10" (IPS) $23.00 $2.00 $28,750.00
C900 PVC DR-14 8" $14.00 - $16,100.00
C150 DIP PC 350 8" $17.00 $4.00 $24,150.00

The most economical type of pipe that meets the design requirements is 8" C900 PVC DR-14.
Therefore, it is recommended that the transmission line between the 5.0 MG tank and 1.25 MG
tank be 8" C900 PVC DR-14.

5.3.4 Drain Line and Overflow Concept

Since the 1.25 MG reservoir location is high on a hillside, far from any City storm drains, we
recommend combining the overflow and drainline for economy and piping to a discharge point in
the nearby Strongs Canyon. The required air gaps will need to be provided at the point where
the overflow and drainline combine. The overflow/drainline will be sized to convey the
maximum flow rate that can be pumped into the tank.

The alignment for the overflow/drain line shown in Figure 15 on page 31 follows the alignment of
the inlet line from the pump station for about 650 If, until the overflow/drain line turns and
discharges into the Strongs Canyon drainage. This particular alignment has a maximum slope
of 40%. At such a slope, velocities may reach 20 ft/s in an 8” pipe, which is beyond the
maximum recommended design velocity for a storm drain line. However, since the line will
convey only culinary water, scour and abrasion damage are not a concern. In order to protect
the canyon from erosion damage at the outfall, the overflow/drainline will be piped all the way to
the bottom of the stream channel to an energy dissipation outfall structure, designed to reduce
velocity and dispel energy.
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The slope will be steep as the overflow/drainline travels down into the canyon, and a heavy pipe
such as reinforced concrete or ductile iron may experience separation at the joints, as well as
actually sliding. Because of these factors, we recommend using welded corrugated HDPE drain
pipe. When constructed correctly, the joints are actually stronger than the pipe itself. This will
prevent gaps forming at the joints. The lightweight nature of HDPE will lend itself to ease of
construction in a steeper area, which may result in construction cost savings. The corrugations
and lightness will aid in keeping the pipe in place on the slope.

5.3.5 Zone 1 Outlet Line

Currently, the distance from the proposed 1.25 MG reservoir to developed areas in Zone 1 is
over half a mile. This is shown in Figure 16. In order to overcome the high cost of extending a
waterline 3150 feet, it is proposed that the connection of the reservoir to Zone 1 be delayed until
future developments along this area provide the necessary infrastructure. Thus, the City will
only need to extend the outlet line to a point where future developments may connect, and avoid
installing a waterline as shown below.
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Figure 16 — 1.25 MG Reservoir Proximity to Existing Zone 1 Development
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6.0 CONSTRUCTION COST ESTIMATE

A preliminary cost estimate for the improvements recommended herein is given in the following
table. Components of the three recommended projects have been listed individually with
associated engineering, survey and construction management costs in order to enable the City
to select which portions of the work are of the highest priority to complete with their current
available budget. Once the City has determined which portions of the work should go forward at
this time, CRS will prepare a work plan including engineering costs and schedule.

This cost estimate has been prepared using 2008 construction costs. An item that has not been
included in the cost estimate is rock excavation. It is expected that bedrock may be
encountered during excavation for trenches, access road and reservoir footings. Once a
geotechnical report is conducted, we will be able to provide an estimate for rock excavation. If
bedrock is located at a shallow depth of 3’, as NRCS soils data indicates may exist in the area
proposed to construct the 5.0 MG and 1.25 MG reservoirs, rock excavation could add an
additional 300 - 400% to excavation costs.

Table 8 — Preliminary Cost Estimate for Southeast Bench Water Improvements Project

Engr, :
Item C((_)‘,S:r. Survey & igg},}r;% Subtotal
CM (18%) 0

1.25 MG concrete reservoir including
1  overflow & drainline, access road and $1,185,750 $213,435 $237,150 $1,636,335
waterline to connect to booster station

5.0 MG prestressed concrete reservoir
2  including overflow & drainline, access  $3,423,000 $616,140 $684,600 $4,723,740
road and piping connections

3 Booster station $400,000 $72,000 $80,000 $552,000

On-site emergency generator & fuel
4 tank for booster station $350,000 $63,000 $70,000 $483,000
5  Landscaping for 5.0 MG reservoir site $100,000 $18,000 $20,000 $138,000

Demolition of 36th Street tanks $150,000 $27,000 $30,000 $207,000

Zone 1: 12" waterline in Ridgedale
7 Drive (4000 If) $800,000 $144,000 $160,000 $1,104,000

8 Zone 2: 12" waterline (connect Zones 1

& 2) and PRV $200,000 $36,000 $40,000 $276,000

9 Install air relief valves in Ridgedale
Drive and Skyline Drive (13 total)

TOTAL $9,189,075

*Contingency is on construction costs only.

$50,000 $9,000 $10,000 $69,000

CALDWELLIRICHARDSISORENSEN 35



' z Southeast Bench Water System Improvements
0GBENE Preliminary Design Report

7.0 PERMITTING

At the onset of the design phase, a Project Notification Form will be submitted to the Division of
Drinking Water. Once plans are complete, their approval will be required prior to advertising for
bidding. Finally, an operating permit from the DDW for each reservoir will need to be obtained
before it goes into service. Requirements for obtaining a final operating permit are located at
http://www.drinkingwater.utah.gov/documents/engineering/OperatingPermitCheckList.pdf.

The contractor will be required to obtain a building permit from the City as well as a stormwater
permit from the Division of Environmental Quality.

Since the 1.25 MG tank site is within Weber County, plans and specifications for this portion of
the project may need to be submitted to the County for approval.
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