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Executive Summary

A need for a reservoir at the upper pressure zone in the Northeast of Eagle River has been
identified as an acute concern for bringing the Eagle River community up to the standard
detailed in the Anchorage Water and Wastewater Utility (AWWU) 2012 master plan. The
reservoir serves to fill three crucial roles: the first, in increasing the total capacity of the Eagle
River subdivision to meet emergency water reserve standards. Secondly the area that the
proposed reservoir would serve does not have any reservoir to aid in meeting peak demand
requiring the pumps in the Eagle River Lane Booster Station to compensate by increasing power
output, thus decreasing efficiency.

This report describes 35% design recommendations for reservoir material, transmission main
route, pipe size, and layout. The final conclusions for these are based on several different
criterion such as cost, geotechnical results, environmental wetlands, Not In My BackYard
(NIMBY), and AWWU’s 2018 Design and Construction Practices Manual (DCPM).

One of the challenges in the design considerations was evaluating the soil profile and types. The
available boring logs were not sufficient to establish the existing soil profile at the proposed site
since they were not in proximity to the area that could affect the design. The problem was solved
by estimating the soil profile through an investigation of the closest boring logs and plotting the
similar soil levels against the elevation. This allowed for the progression of assessing the
different pipe material alternatives.

The final reservoir site is located on a parcel acquired by AWWU located at the end of Lucas
Ave. The reservoir will be filled and connected to the Eagle River Lane Booster Station. The
final path of the transmission main is to head north on Eagle River Lane Rd, turn east, extend to
the end of Lucas Ave, and track to our final graded site pad.

A final material and dimensions for a reservoir and piping, as well as a transmission main layout
are recommended. Design and construction costs of materials are analyzed.
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1.0 Project Introduction

1.1  Project Background

The evaluation of the water distribution system and water storage capacity in Eagle River during
the preparation of AWWU’s 2012 water master plan indicates the Eagle River area to be
significantly short on emergency water storage. Currently, there exists 3.75 MG of water storage
capacity in Eagle River and approximately 10 MG is needed to meet the desired three day
average demand storage capacity for the current water demand. The standard states that there
should be at least three times the daily water supply in emergency storages.

AWWU began work on finding a suitable location for a 1 MG reservoir located in the upper
hydraulic zones of its Eagle River distribution system. In 2018, it finalized the acquisition of a
7-acre parcel near Eagle River Road and Preuss Lane. This IMG water storage reservoir is
placed in the Eagle River distribution system at the 900-foot hydraulic grade line (HGL) to serve
the future operational and fire storage requirements for the upper zones of Eagle River (HGLs
600, 730-1100). Storage is needed to provide demand equalization in the upper zones, mitigate
operational risks associated with pressure surges, and reduce long-term capital and operational
costs.

There exists now an order to develop, design, and construct a 1 MG reservoir and associated
transmission main. The location of this reservoir is at the end of Lucas Ave., adjacent to the
existing Hylen Crest booster station. The Hylen Crest booster helps serve and maintain the
pressure at elevations greater than the 900 HGL.
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Figure 1: Project General Location

1.2  Project Goals
The purpose of this project is to provide a 35% plan of design and construction of a 1 MG water

reservoir to provide operational and emergency storage capacity in the upper hydraulic zones of
Eagle River’s water distribution system. In order to achieve this, it is necessary to analyze the
reservoir site including; the selection of reservoir construction materials, solve the appropriate
dimensions of the reservoir, select the route of the transmission main to connect the reservoir to

AWWU’s distribution system, select transmission main construction materials, and design the

dimensions of the transmission main.

1.3  Project Scope and Approach
This project will contribute to the AWWU’s mission to “Provide safe and reliable water and
wastewater services today and into the future”. R&R Consultants agreed to complete the

following deliverables by April 22, 2019.
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1. Review all existing reports, records, construction methods, and material requirements;
identify any constraints for construction methods and materials; present construction
methods and material options not previously considered.

2. Focus on costs of installation & long-term maintenance, longevity and reliability.

3. Create a digital terrain model (DTM) of the project vicinity using data provided by
AWWU.

4. Provide, a 35% level design and supporting design study report that includes evaluation
of all alternatives considered, and cost analysis of alternatives.

1.4 Relationship to Existing Water System

The primary supply of water to Eagle River is the Eklutna Water Treatment Facility. Eklutna’s
Facility utilizes a 15 MG Clearwell to store treated water. This Clearwell has a finished floor
elevation of 600’ and an overflow of 630°. Water flows into Anchorage through the Eklutna
Water Transmission Main Line and is distributed to Eagle River via three valve vaults (North
Eagle River, Artillery, and Hiland) along the way. The Eagle River Water System is comprised
of three general areas (lower, middle, and upper). Water is transferred through common corridors
between these areas but each has several pressure zones within them. The project area located in
the upper zones of Eagle River (660, 720, 730, 790, 880, 900, 980, 1000, 1020, 1100) are all
supplied through two separate series of pump stations shown in Appendix A. With no storage in
any of these zones, each station must be capable of pumping peak hour demands plus fire flows.
The Hylen Crest booster station must also be relocated near the location of the new reservoir site.

2.0  Geotechnical Report

A geotechnical report is needed to determine the soil layers beneath the project area. The report
must be detailed and accurate due to its impact on design considerations. Especially when
evaluating This is why we recommend that further investigation is necessary before design
conclusions in this report are ratified.

The soil layers were determined by evaluating the surrounding existing boring logs found in
publicly accessed Geographic Information Systems maps.
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Figure 2: Boring Log Map

Note: This is an updated version of the boring log map. None of the displayed (in blue) boring
logs were available at the time of the original boring log survey.

The actual boring logs were not close enough to be representative of the actual location of the
transmission main and new reservoir. In order to resolve this problem and approximate the
existing ground conditions, the closest boring logs were then assessed at layers of similar soils in
the but found at varying depths. The different depths of the similar layers were then plotted
against their elevation. The boring logs used to perform this analysis can be found in Appendix
D. A best-fit line showed that at the elevation of interest at ~900 feet, the soil layers are:

Table 1: Soil Profiles

Soil Types Depth (ft)
Sand,Silt/Organics 1-2
Silty Sand ~ Silty Gravel 2-5
Sandy or Silty Gravel 5-13
Gravel >13

No Water Table Found on Boring Logs

This soil profile and the lack of a water table indicates that when evaluating the different piping
materials the soil does not factor in a significant way.
Newly available data arrived and confirmed, on the edge of our parcel, the lower end values of
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our estimation.

A new soil investigation must be conducted to confirm and assess gaps from the results of this
soil analysis. The specific results need to encompass the ph of the soil, the type of soil, the
reactivity of the soil, and the possible volatile organic compounds (VOC) and other contaminants
that are in the soil layers.

Based on the geotechnical data estimation, the existing soil conditions are not suitable for the
bearing capacity necessary for the construction of a reservoir. It will be required to cut the
existing material and replace it with more suitable soil. The fill will be Type IIA, Type II and a
surface layer of asphalt. The reservoir will rest on a concrete base.

3.0 Reservoir Material Alternatives

To determine the best reservoir material for the project, the following criteria was used:

> Minimal corrosion issues

> Operations and Maintenance

> Longevity

> Cost

> Resistant to seismic activity
The design for all reservoir alternatives will be based on the American Water Works Association
D classification. All reservoir alternatives will also abide by the National Sanitation Foundation
61st standard. Every design incorporates the addition of freeboard (clearance maintained
between the maximum water level and the roof slab), while still within the height/diameter
1/3rd-moment rule with adherence to dead loading of internal moments within the tank to

maintain structural integrity. Recommendations here were evaluated based on the tables found in
appendix F.

3.1 Bolted Steel

The primary advantages of bolted tanks are the cost savings of initial construction.

Bolted tanks are made of smaller sections which allows them to be erected more easily in
locations. Every bolt is a potential point of weakness. Consequently, there have been more
catastrophic failures of bolted tanks than welded tanks from seismic activity. The lifespan of a
bolted tank is between 25-30 years. While a bolted tank can be less expensive initially, this cost
advantage disappears over time due to constant maintenance for recoating and quality control of
rusting around bolt locations on this type of reservoir.
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3.2 Welded Steel

A welded tank can be built in any size and capacity up to 20 MG, made of thicker steel adding
years to its useful life. Welded tanks can be easily and cost-effectively adapted for cathodic
protection systems. This extends the useful life of the tank’s steel and its coating. With proper
maintenance of recoating, the useful life of a welded tank is between 75-100 years.

3.3 Concrete

Concrete water tanks are generally the strongest and often the longest lasting alternative.
Concrete can withstand extreme temperatures on both ends of the spectrum, and can be expected
to safely last 40-50 years, but its life can be stretched up to 80 in some cases. They are very
heavy, and difficult to handle, a 0.5 MG tank would weigh about 8 tons. Concrete water tanks
are most often installed underground however smaller tanks are available for above ground.
Cracking and leaking is one of the most common complaints suffered by concrete tanks. As long
as the tank can be drained, the cracks can be repaired. In some unideal cases, a plastic liner is
required, which can be very expensive. The tank may not perform well in earthquakes unless
large quantities of steel reinforcement are incorporated into the design.

34 Glass Fused to Steel Bolted

Glass fused steel is a material that incorporates the strength and flexibility of steel and the
corrosion resistance of glass. The glass fused-to-steel tanks possess the similar benefits as bolted
steel in regards to initial cost savings of construction, but lasts longer due to the corrosion
resistant glass. Glass fused tanks have a 60 year life cycle. These tanks need little to no
maintenance since it is not necessary to re-coat them, nor are the bolts on the tank as susceptible
to rust as its non glass fused bolted counterpart.

3.5 Reservoir Material Recommendation

The glass fused to steel bolted tank is the recommended reservoir material for this project. Due
to its exceptional life cycle performance, effectively low initial cost, with no maintenance needed
for re-coating, and virtually no post-construction maintenance, glass fused to steel material
shows to be the superior option and is the material recommendation. The design for the
dimensions of a glass fused to steel bolted reservoir include:

> Diameter: 90°

> Height: 30’

> Roof slab thickness: 1/8”

> Circumference thickness: 1/4”

> Base plate thickness: 1/4”
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4.0 Transmission Main Route Alternatives

Three routing options were reviewed as shown in Figure 3. The options reviewed are:
North along Eagle River Ln from the intersection of Eagle River Ln and Lucas Ave to
the Hylen booster station.
Route from the intersection of Eagle River Ln and David Ave, North along Eagle River
Ln, East on David Ave

Route from the intersection of Eagle River Ln and David Ave, North along Eagle River
Ln, East on David Ave to Preuss Ln, turn north on Preuss Ln, turn East on Lucas Ave, and
follow to the Hylen Crest booster station.

Transmission Main Route Alternatives )
Eagle River Lane

Booster Station

- - Hylen Booster

Station

=

=1 MG Reservoir

s Route A

s Route B
Route C_
Figure 3: Transmission Main Route Alternatives
Table 2: Transmission Main Routes Alternatives
Transmission Main Routes Comments
Route A One 90 degree turn, shortest length,
Least conflicts with utilities
Route B Three 90 degree turns
Route C Three 90 degree turns, longest length

The recommended alternative is . Within this corridor the selected pipe route minimizes
existing utility conflict, traffic impacts, and property owner impacts. Safe slopes indicate the
following path is superior.

10
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5.0 Environmental Considerations

Wetlands

The Municipality of Anchorage (MOA) Wetlands Atlas and the National Wetlands Inventory
(NWI) has not been identified a wetland in the project area. The steep slope and lack the of a
groundwater table and other water features would indicate a very low ranking.

Contaminated site

According to the Alaska Department of Environmental Conservation (ADEC) map, the project
property is not suspected to be on or near a contaminated site within 1 mile to 2 mile radii. This
will help in the evaluation of our pipe materials.

6.0 Pipe Material Alternatives

Two piping materials, Ductile Iron Pipe (DIP), and PolyVinyl Chloride (PVC), were evaluated.
The primary consideration when evaluating the pipe materials is its known and expected
performance based on the soil conditions. The different types of soils that a pipe may be
embedded in could eliminate it as a candidate or require that alteration be made to make it
compatible with the soils known condition.

The dominant consideration from the soil that would apply is the likelyhood or known existing
presence of contaminated soil, the most intrusive of which are known as volatile organic
compounds (VOC). A VOC is defined as:

Secondly pipe materials were evaluate based on water content of the soil and water table. The
results of this will impact the types of joints that are used and level of cathodic protection that is
required for DIP mains.

All design conclusions must be checked against AWWU’s Design Construction Practices
Manual (DCPM), American Water Works Association (AWWA), and the Municipality of
Anchorage Standard Specifications (MASS).

6.1 High Density Polyethylene (HDPE)
HDPE was quickly ruled out as a pipe material alternative. AWWU does not permit the use of
HDPE pipe for use as a transmission main.

6.2  Ductile Iron Pipe (DIP)

The existing pipe infrastructure in the Eagle River area is largely DIP, which is an acceptable
material per AWWU standards for transmission mains. The ductile iron pipe for potable water
needs to be a pressure class 52 pipe and conform to the American Water Works Association
(AWWA) C-151 which describes allowable joint types. When designing ductile iron pipe, it
should be noted that it includes a 100 psi surge allowance and a 2:1 nominal safety factor. Being

11
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a pressure class 52 pipe with a minimum design value of 200 psi would indicate an expected
failure pressure at 500 psi. This pipe would be very strong and would be expected to perform for
at least 50 years.

DIP requires a cathodic protection system to protect against the electrolytic corrosion phenomena
that occurs in metal pipe buried in soil. This system is commonly implemented in the form of
sacrificial anodes. In certain soils improved cathodic protection might be necessary if it is
determined that the soil corrosivity is greater than average. All cathodic protection (CP) systems
must be stamped by a Professional Engineer (PE) and co-stamped by a National Association of
Corrosion Engineers (NACE)-certified corrosion specialist: the exception being simply placed
anodes.

6.3  Polyvinyl Chloride (PVC)

While PVC C900 is a viable material, it is not used in common practice for transmission mains
and requires special permission by AWWU’s Engineering Division Director to use in this
capacity and size. Though PVC is cheaper, the price of the piping is not a large concern. PVC
would be best to use in soils with high corrosivity and significant VOC concerns. Based on the
estimations and analysis of the given area this is not the case and therefore PVC was eliminated
as our candidate.

6.3  Pipe Sizing

The pipe size was determined by evaluating the pressure and flow speed, and how it would be
affected by the different pipe cross sections. It was determined that in order to maintain a
conservative and safe mass flow rate through the piping system, a pipe with an inside diameter of
12” would be effective and economical. This was done by way of hydraulic pressure analysis and
observations of other reservoir tanks with similar circumstances to this projects needs.

6.5 Pipe Product Recommendation

The pipe products listed below were the result of a collaboration with a local vendor, HD
Supply, for different water pipes. All material listed is compliant with AWWU standards,
or is regarded as a higher tier product than what meets the minimum qualifications.

TR FLEX CL 52 Ductile Iron Pipe

TR FLEX 90 C110 USA

NORTHTOWN 20#MAGNESIUM ANODE W/ #10 WIRE LEAD CP-A-M 20#-10- 10HMW
THERMOWELD M-161-16 167-24” MOLD

THERMOWELD CI32 SHOT

12
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WIRE HMWPE 2 BLK 7STR CU 500 FT

ROYSTON HANDY CAP IP/PRIMERLES

14-16 VBIO POLYWRAP 34 LAYFLAT 8 MIL 300° ROLL WHITE
16” TF2 TIDEFLEX CHECK VALVE

7.0 Permits

Utility permits will need to be obtained from the the Municipality of Anchorage (MOA).
The permit from the municipality is required for the construction of utilities on the
municipality’s right of way. The project will also require a traffic control plan to be
submitted to the MOA.

It is required that approvals from the Alaska Department of Environmental Conservation
(ADEC) be obtained, this will include Approval to Construct and Approval to Operate for
the extension of the mainline. Building permits will be needed for the construction of the
reservoir and the booster station. Construction easements should be acquired to allow
access to the site.

8.0 Public Involvement and Property Owner Relations

The project property is located in the Northeast region of Eagle River. It is located in a
residential area that is notably concerned with large infrastructure impacting the local
environment and unsightly projects ruining the superb natural view. When considering public
involvement, the objective was focused on the needs and goals of the project, and how the
residents and project development team can work in tandem with the public's concerns in mind
to create a better product for everyone affected by this project’s final results.

Prior to construction, all affected landowners should be notified of the planned construction
impacts as well as any right-of-way land acquisition by mail. AWWU should maintain a mailing
list, and use it as a means to distribute valuable information to affected landowners. The mailing
list should also include elected members, agencies, and any other people AWWU feels would
benefit from the information. AWWU should also initiate and maintain a 24/7 project telephone
that should allow landowners to contact project officials with any questions.

An informal 3rd party person survey of the residents near the area of operation was conducted.
The results of the survey indicated favorably for a reservoir over more residential development. .
The interviewed persons also indicated that the tank should be painted to make it blend in and be
generally more aesthetically pleasing.

13
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9.0 Cost Estimate

The total construction cost estimated for the project is 2.1 million dollars. The total cost
that includes the cost of design, administration, management and overhead comes to 3.15
million dollars. The breakdown of these costs are located in Table 5.

Table 5: Estimated Costs

Item Unit Unit Cost | Quantity Total
Mobilization & Demobilization (max 6% LS $92,044 1 $92,044
bid)
Temporary Erosion Control LS $20,000 1 $20,000
Steel Tank LS $640,000 1 $640,000
Clearing and Grubbing ACRE $20,000 1 $20,000
Furnish Trench Backfill (Type II) TON $21 980 $20,600
Leveling Course TON $35 2508 $87,780
Trench Excavation and Backfill LF $50 3762 $188,100
Bedding Material LF $20 3762 $75,300
Shoring, Sheeting and Bracing LF $10 3762 $37,620
Removal of Existing Pavement SY $5 2508 $12,540
A.C. Pavement TON $85 980 $83,300
Furnish and Install 12" Pipe LF $89 3762 $334,818
Connect to Existing Water Line EA $4,000 2 $8,000
Traffic Control and Maintenance (8% of LS $122,725 1 $122,725
Construction Costs)
Subtotal $1,748,827
Contingency 20% $349,766
Total Estimated Cost $2,098,593

14
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Engineering, Administration and Right-of-Way Costs

Design, permitting, public participation LS $200,000
Construction Management 12% $251,832
AWWU Administration and Legal Fees 5% $104,930
Real Estate/TCPs 2% $41,972
Engineering/Admin Subtotal $598,734
Construction/Engineering/Admin/ROW $2,697,327
Subtotal
AWWU Overhead 10% $269,733
Subtotal $2,967,060
AFUDC 6.1% $180,991
Total Project Cost $3,148,318

10.0 Recommendations

Here is the complete summary of the recommendations based on the results of this report. The
existing Hylen Crest booster station is suggested to be demolitioned, and a new booster station
shall be constructed on the proposed site. Excavation of the existing soil must be removed and
replaced with a soil with a larger bearing capacity. The surface layer of the proposed site will be
covered with asphalt with the addition of a concrete base pad with a 92” diameter to support the
reservoir. The suggested reservoir material is a glassed fused to steel bolted tank. The design for
the dimensions of the glass fused to steel bolted reservoir include:

> Diameter: 90°

> Height: 30°

> Roof slab thickness: 1/8”

> Circumference thickness: 1/4”

> Base plate thickness: 1/4”
was selected as the effective route (North along Eagle River Ln, turn East along Lucas
Ave, follow Lucas Ave to its end, and then connect to the proposed site pad) is the optimum
route for selection with a 12 diameter ductile iron pipe for the transmission main material.
Utility permits must be obtained, approvals to construct and operate are required, traffic control
plans must be submitted, building permits will be needed, and construction easements must be
required.

15
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Appendix A

Current Eagle River Water System

Design Study Report
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Appendix C
Wetland Map
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Appendix E
Appendix E contains values and technical drawings in reference to the pipe material decisions.

Tensile Strength 3600 psi, minimum=—ASTM DBE2
Elongation B00%, minimum—ASTM DBB2
Dielectric Strength BOO V/mil, minimum—ASTM D149
Impact Resistance 600 g, minimum—ASTM D1709-B
Propagation Tear Resistance 2550 gf, minimum=—ASTM D1922

Polyurethane encasement
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Assembly Instructions for
Pipe and Fittings 12"-20"

Two Bell Slots

1. Lay pipe or fitting such that both of the bell slots are accessible (in the horzontal
position if possible).

2. Clean the socket and insert 3 TYTON® Gasket.
3. Clean the pipe spigot end back to the assembly stripes.
4, Lubricate the exposed surface of the pasket and the pipe spigot end back to the weld bead.

5. Make a conventional push-on joint assembly, fully homing the pipe until the first assemhly
stripe is in the bell socket. Keep the joint in straight alignment during assembly.

6. Insert lower bocking segment into a bell slot and slide the segment around the pipe.
1. Insert upper locking segment into the same bell siot and rotate around the pipe.

8. Hold the upper segment in place and wedge the rubber retainer into the slat betwesn the two
locking segments.

9. Repeat steps 6-8 for other slot. Make sure that all 4 locking segments and 2 rubber retainers
are securely in place.

10. Extend the joint to remove the slack in the locking segment cawity. loint extension is necessary
to attain the marked laying length on the pipe and to minimize growth or exdension of the
lne as it is pressunized. (Refer to the Takbe on page 22.)

11. Set the joint deflection as required. {See Table on page 22.)

LEFT HAND
LOCHING
SEGMENT
RUBAER
RETMNER

BSGHT HAND LOCKING SEGVENT
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- LOW RESISTIVMITY BACKFILL

i COTTON
e PA LINER HIGH POTENTIAL
\ | MAGMESIUM ANODE
| !ﬁm; ST =T Vel
I A
EXOTHERMIC VARIES
WELD

#H0 AWG HMWPE A
LEAD WIRE (TYP. EACH  LEAD WIRE

ANODE) .
- ANODES LOCATED AT E,

CONMECTION
WITH HANDICAP
IF & COAL TAR

MASTIC (TYP.)

PIPE ——— BOTTOM OF PIPE.
bR
SECTION AA o e o~
TRENCH WIDTH INCREASED W e D 2
FOR AMODE INSTALLATION W |
PREPACKAGED
HIGH POTENTIAL
MAGNESIUM
PIPE ANODE (TYP.)

ANODES SHALL BE INSTALLED
18"-36" AWAY FROM FIPE, ON
EXOTHERMIC WELD AND ALTERMATING SIDE OF THE PIPE.

HANDICAP [P (TYP.) #2 AWG JOINT BONDS OR
THAW WIRES (TYP.)
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Seq# Qty Description Units  Price Ext Price
10 16" TR FLEX ITEM SECTION:
30 3762 16 TR FLEX CL52 DI PIPE FT 121.82 458,2B6.84
40 1 16TRFLEX 90 C110 UsSA EA | 2,636.37 2,636.37
50 209 MORTHTOW 20# MAGMESIUM ANODE W /#10 WIRE LEAD CP-A-M 208-10- 10HMW EA 125.00 26,125.00
60 22 THERMOWELD M-161-16 16"-24" MOLD EA 72.57 1,596.54
70 1060 THERMOWELD CI 32 SHOT EA 3.55 3,763.00
80 500 WIRE HMWPE 2 BLK 7STR CU 500FT FT 2.50 1,250.00
90 1060 ROYSTON HANDY CAP IP/PRIMERLES EA 4.66 4,939.60
100 3900 14-16 VBIO POLYWRAP 34 LAYFLAT 8 MIL 300' ROLL WHITE FT 1.62 6,318.00
110 1 | 16" TF2 TIDEFLEX CK VALVE EA | 8,545.46 8,545.46
130 12" TR FLEX ITEM SECTION:
150 3762 12 TR FLEX CLS2 DI PIPE FT 89.10 335,194.20
160 1 12 TRFLEX 90 C110 USA EA | 1,363.64 1,363.64
170 209 NORTHTOW 20# MAGNESIUM ANODE W /#10 WIRE LEAD CP-A-M 204-10- 10HMW EA 125.00 26,125.00
180 22 THERMOWELD M-115 10"-14" MOLD EA 72.57 1,596.54
190 1060 THERMOWELD Cl 32 SHOT EA 3.55 3,763.00
200 500 WIRE HMWPE 2 BLK 75TR CU S00FT FT 2.50 1,250.00
210 1060 ROYSTON HANDY CAFP IP/PRIMERLES EA 4.66 4,939.60
220 3800 10-12 VBIO POLYWRAP 27 LAYFLAT 8 MIL 380" ROLL WHITE FT 1.28 4,864.00
230 1 12" TF-2 TIDEFLEX CHECK VALVE EA | 3,454.55 3,454.55
250 8" TR FLEX ITEM SECTION:
270 3762 & TR FLEX CL52 DI PIPE FT 52.73  198,370.26
280 1 & TRFLEX 90 C110 USA EA &18.19 818.19
290 209 NORTHTOW 204 MAGNESIUM ANODE W /#10 WIRE LEAD CP-A-M 204-10- 10HMW EA 125.00  26,125.00
300 22  THERMOWELD M-114 MOLD 4"-8" EA 58.31 1,282.82
310 1060 THERMOWELD CI 32 SHOT EA 3.55 3,763.00
320 500 WIRE HMWPE 2 BLK 7STR CU S00FT FT 2.50 1,250.00
330 1060 ROYSTOMN HANDY CAP IP/PRIMERLES EA 4.66 4,939.60
340 4000 3-8 VBIO POLYWRAP 20 LAYFLAT 8 MIL 500" ROLL WHITE FT 1.06 4,240.00
350 1 8" TF-2 TIDEFLEX CHECK VALVE EA | 1,636.37 1,636.37
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Appendix F

Reservoir Material Alternatives and Life Cycles

Design Study Report

Reservoir Materials Initial Material Costs Comments
Bolted Steel $350,000.00 Lowest Initial Cost
Welded Steel $850,000.00 Longest Life Cycle
Concrete $1,100,000.00 Strongest Design
Glass Fused to Steel Bolted $640,000.00 Lowest Life Cycle Cost
Reservoir Material 5 Year Routine Life Cycle Life Cycle
Maintenance Cost (Years) Cumulative Cost
Bolted Steel $9,000.00 60 $808,000.00
Welded Steel $118,000.00 60 $2,266,000.00
Concrete $10,000.00 60 $1,220,000.00
Glass Fused to Steel $8,500.00 60 $720,000.00
Bolted
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CATCH BASH
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PAVEMENT REMOVAL
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FRIPERTY UINE
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SEMENT LINE

GENERAL NOTES

1. AL CONSTRUGTAON SHALL BE WSTALLED AS SPEGFIED IN THE MOST CURRENT EDFTION OF
THE MUNICRALITY OF ANCHORAGE STANDARD SFECFICATIONS FOR STREETS=ORAINAGE=
UTLITES-PASKS (MASSL THE AW DESIGN ANG CONSTRUCTION PRACTICES MANUAL, 80 THE
SPECAL FROVSONS.

2. MANTAN A MINWUN OF TEN [10) FEET MORIIONTAL SEPARATION BETWEEN WATER AND
SANITARY SEWER WAINS AN SERWCES, MMM VERTICAL SEPARATION OF EIGHTEEN (18}
IHEHES SHALL BE MAMTAIED AT ALL WATER/SENER CROSSNGS,

3 MANTAN A MIMIMUM CF 36—NCHES OF VERTICAL SEPARATON BETREEN ANT SICRM SEWER
{STORM DRAIN 0 FOOTIE DRAIN) AT WATERLINE (WAINS OR SERVICES) OR SAMTARY SEWER
(WA OR SERVICES], IF 35-INCHES CANMOT BE MAINTAINCD, PROVDE & UBIMUM OF -
THEE INSULATION.

4 ML WATER/SENER PPE INSULATION SHALL BE MIOID BOARD, HISH DENSITY EXTAUDED
FOLESTIRENE, MIN, £0 F.5, FOR UNDERGROUND INSTALLATIONS EQUIVALENT T0 R-20 PER
FOUR (41 INCH THICK INSULATION.

RACTOR SHALL VERIFY AND REGDRD THE HORIZOMTAL AND VERTICAL LOCATIONS 0

ITES ENCOUNTERED I THE FELD AND RECOAD ANY GHANGES ON THE CONTRACTOR
CRAWNTE.

THE CONTRACTOR SHALL RESTORE ALL DISTURBED PROFERTY. NOLUDNG ORWNAZE SWALES.
BisTIRGED BY CONTRACT ACTRLE 10 PREGINSTRIETON CONDITON

7. N GASE OF CONFLICT BETWEEN STATGHRNG LOCATON OF PPE OR ATTNGS, USE
DIMENSONED LOCATIONS RELATIVE 10 THE CENTERUME OR PROPERTY LINE, TME DIWENSIOHED
LOCATIGHS AL GOVERN

& THE CONTRACTOR SHALL REDORD SURVEY NOTES FOR SUBMITTAL MTH RECORD ORAWHG
FLANS PAICA TO CONTAACT FINAL PAYMENT.

5 CONTRACTOR SMALL FIELD INSTALL "MEG-A-LUG" JOINT RESTRAINT ON ALL MECHANICAL
JONTS,

10, CONTRACTOR SHALL USE DUCTLE IRCH PPE (D) LONG SOUID SLEEVES WTH RESTRAINED
JOINTS TO FACLITATE CONNECTNG DIF TG DP 0F SAME SIZE

1L ALL DUCTILE AND CAST IRCH FIPE AND AITTINGS SHALL SE ENCASED IN B-WLS OF
POSETHYLENE WRAP, AS PER WMASS SECTION 0.7 POLYETHYLENE ENCASEMENT.”

12, THE DONTRACTOR SHALL BE RESPOSSELE FOR TROSION aMD SEDIMENT CONTROLS AS
NECESEARY 10 COMPLY WTH FEDERAL STATE, AND MUSICPAL LAWS THAT PRCHEIT
UNPERWITTED TISCHAREE OF POLLUTAR NELUDING, SEDIAENTS, THAT ARE 4 BESULT oF
ERCSCH AND OTHER COHSTRUCTION

ESSEOMINT 5 NOT TRARSRORTED, GHTD. T ROATMAY O SACENT PROFEATY | AT A
MINMAUN, THE GOMTRACTOR SHALL SWEEF UP ANY SEDINENT TRACKED ONTD PAVED SURFAZES
14 PUBLIE RIGHT-OF =AY WITHIN 24 HOURS OF THE TRACMING TO WMMIZE THE WASH—OFT OF
SEDIMENT INTO THE STCRM DAANS OR WATERWATS

13 STATIONING SHALL BE FIPE CENTERUME UNLESS NOTED OTHERWSE

upLAKES 2

I T | = s

WATER KEY MAP
N-TSE

SANITARY SEWER NOTES

1. EXISTHG CUSTOMERS. SHALL BE NOTFIED STVNTT=TWO (72) WOURS I ADVANCE CF
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MAHIMUM DERSTY.

B THE COMTRAGTER SHALL RELOGATE ANY SCWER SERVIGE CONNECTIONS MSTALLED WTH LESS
THAN MIbWUW STANDARD MEASLRED QISTANCES PROR 10 FINAL ADCEFTANCE BY AW

WATER NOTES

1. AWl ATD AN EXNSTING CUSTOMERS SHALL BE NOTFIED SEVENTY-TWO [72) HOURS IN
ADVANCE OF WATER SFRWCE INTERRUFTION. THE CONTRACTOR SHALL BE RESFONSIELE TO
PROVDE TEMPGRART WATER SCRWGCE TO TWE EXISTNG CUSTOMERS IF TWE CUTAGE EXCEEDS
E-HIURS OF IF DEFWED NECESSARY BY THE ENCINEER  TWE COMTRACTOR SHALL HAYE £

TEMPORARY WATER SERWCE PLAN REMEWED AND APPROVED DT ADEC
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3 aLL BENDS, TEES. MIRE MYDRANTS AND DEAD-ENDS SHALL HAVE RESTRAWED FITINGS
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MEG- =11
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NG5 (O EDUALY DN ALL MECHAMICAL JOINTS. THE USE OF THRUST BLOEKS
D FOR REW PRE.

TRANSFORMER. PAD, LLECTRIC ..::E!a..mk:rn oK AND B FLLT HORZONTALLY WEASURED.
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MANUY BEREITY.
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PONTS,

11, MANMUM DEFLECTION OF PIPE PER JOINT SHALL NOT EXCEED BO% OF THE MANUFACTURERS
RECOMWENDED DEFLECTION (4 OEGAEES).

12 AL PPE BESONG SHALL BE TYRE I|-A FOR DUCTILE IRON PPE.

13, THE CONTRACIOR SHALL RELOCATE ANY WATER SEAVICE CONNECTIONS INSTALLED WITH LESS
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ENE.

CALL BEFORE YOU DI¢

LOCATE CALL ZENTER of ALASSA

e DATA TRANGFER CHEGMED BY- 5800 | TIF GROPLRTY OF Awad AND
Py 0 T o& SRR,
et R A L | ey a—— O AN X AL T e v
Pty B m— B g T Ot oy Wit
MILTARY FETROLEUM LINES ous oy DAL g il o

1. BATA FROMOED By Ketun 3.Boaed en perior

resresentation <1 the prosct o tostrucied
u-312) éf&,nav REOK

RECORD DRAWING ot To e fired cul an orignal croaings unon projact compiation.
il coservations by the

nigine v re THES DOCUNENT AMD THE
e | -
AS AN MSTRUMENT OF

supervision), he Contractar—provises data
oppmark Lo reprasmk the projact ae conriructad

FEUSE OF DOCUMENTS

COREULTART AL

MUMICIPALITY OF ANCHORAGE
WATER & WASTEWATER UTILITY

00 FESTAVOR AND TRANSUISSIDN MAM
WATER UPGRADE

KEY MAP, NOTES, LEGEND,

ABBREVIATIONS
SHEET N\._“

[PRGL 0. WwaB100

24



Design Study Report

ission Main

Eagle River Reservoir and Transm

‘. BOOSTER
¢ "STATION/
RESERVOIR ™~

Pant #|  kaw Oeszript) Harthing Easiing

1 LOCE oF PAVEMENT
2 EDGE GF PAVEMENT

3 EOGE CF PAVEMENT | 875.000 | 26723635054

a ENCE CF PAVEWENT | 870.000 | 26724814847 | 1770306 6650
5 | cenrer oF Reservor | @75.000 1723208154

[ EDGE CF PAVEMENT | 878,000 1729457 2872

>

RESERVOIR

MG

25

£

g MUNICIPALITY OF ANCHORAGE
¥ WATER & WATER T

: N, ADLET DAY B WATER & WASTEWATER TY
W BT B S D T A

e REV] BATE BLSCRP TGN o Eis INCERRCRATED w 500 AESERVOIR AND TRANSMISSION MAN

i iabio,of e’ Frajest o cunabvtied

e " AR e DATA TRANSFER CHECKED By HOCEX

3 DATE: 90410, T poweany R H

3 DATE: 00 B e FOR Ay SITE PLAN

£ 2 DATA TRA RED B MOEEE OSSR ne00 WiHUT

2 Coupan. BHO0K il ZRTION OF g 7 et

T DATE L0/

[ cowstiTanT 3 . I WHOEIGE




Design Study Report

in

Ma

ission

Eagle River Reservoir and Transm

AGAD FLE: 2070 AGAD EMLATEDWG

FLAN CHEGHE

[l

TIE: ZEEE

b fy. KO

CoupARY. KO

D B 00

OT+ER FADECT WTHOUT
WETIEN AUTHGRIZATION 6f
AW

MUNICIPALITY OF ANCHORAGE
WATER & WASTEWATER U Tt

900 HESERWOIR AND TRANSMISSICN MAIN

SITE GRADING

e e T

CONSULTANT

0., 1D WWOIIOD

26



Design Study Report

ission Main

Eagle River Reservoir and Transm

FLET DAY 21 e 2o

PLOT SEALE: =50

Al FLE 3000 464D SIUPATE D

920

210

910

503.0° OVERFLOW

S00.0° HIGH WATER 57

800

890

8280

- ENSTNG SROUND cL

AFINISH GRADE

BASO LOW WATER 7

~FHISHED GROAUND ELEV. B79.0°

880

T 3
S |
5870 T S
_\M./ RESERVOIR SECTION VIEW (NORTHEAST)
Aol
920 920
910 910
ENSTNG SROUNE CL o
. o
900 900
lIl.JfIJJI
i 0
i g
890 — 890
T 885.0° LOW WATER
S a2
.r:.xf..ﬂ.r! D Sh L 8700 s snce
a - J
880 TR E: ; Qa0
2.5 .rrl...r . 3
~— » =
0] s = T
870 — i 270
TEW (NORTHWEST)
R S Sy T — RECORD DRA FEUSE o DoCUMETS MUMICIPALITY OF ANCHORAGE
SCALE a0 1. GATA FREEED BT WATER & WASTEWATER UTILITY
5 = This al anrw b THS DOCUMENT AND THE
V] BATE DESTHPTGH B | g e u_m;ﬂ ; ;m;m _an“ﬂ_ﬂnwnh..mw«aguz. w 500 FESERVOIR AND TRANSWSSIOH MAIN
o oF Iha prsjech o Eonsinutied RS A NETROMENT 9F
! = ATA TANGER Gecken G Lt | PAOFESSIONAL SERUCE, 1=
Coupae. oL !
T T S 7 ” ITE SECTIONS RESERVOIR
i - o TE: D0700/ 0 OTHER PAO.ECT WiRUT SECTIONS RES
= COURAKY: KR ks WRITIEN . AUTHORIZATICN OF DA o0 oot | we Sl
P CEDe T 0ATE; S0/00400_ A e - azer 5 ara

27



Design Study Report

ission Main

Eagle River Reservoir and Transm

28

FLT BAOE: 90 2

FLOT SCaut: mi”

e o

GaD FLE: 300 40D W

HISTMG GROUND €L

_~FIHISH GRADE

g70 G20
910 910
900

890 5 ELEw 1100 890

&80

870

sy

BOOSTER STATION SECTION VIEW {NORTHEAST)

WL

920
210 910
300 300

~WISH GRALE
8380 8380
870 T 870
1+00 2+00
x.m BOOSTER STATION SECTION VIEW (NORTHWEST)
|
THIS BAR REFALEENTS

CRE INCH DN CRIGINAL
ORAWNG.

IF BAR 15 NOT ONE
INCH, ADMET
SCALE ACCORDINGLY.

FULL SIE SCALE

DRAMNG [WRE SEME 1" = s

MERT SGALE /R

T

BESCHPTON

Y

reprapeciation of fhe project o construcied
.

LTI

TLE: XKEEK

o
oA TE: 00700700

DATA TRANSFER CHECKED By B0
CoMPaNY: X

e R

REUSE OF DOCUMENTS

THS DOCUNENT AND THE
IDEAS INCORFORATED HEREIN,

OTHER FAQECT WITHOUT

WRITTEN AUTHORZATION OF
i

MUNICIPALITY OF ANCHORAGE
ATER & WASTEWATER T

900 RESERVOIR AND TRANSMISEICN MAIN

SITE SECTIONS BOOSTER STATION

OATE: 0401208 |

CONSULTANT




Design Study Report

ission Main

Eagle River Reservoir and Transm

anoaznn

FLOT 4%,

FLOT SEaLE: Vel

AGAD FRLE: 2070 AGAD FEMPLATE Do

_ W ?
) 50 105
P —
_ SCALE IN PEET
w = Il
| — b g
7 7 i
_ | —_—
| S
_ \
in
||.ﬂum\| o — —— |;,4 | =
L 1 il £
7 ——s—— . FAGLE m.{Eu_.lz _V_.:S 12400 e N _ ..MS_ 500 = -
s— r— .
. . fl ! ] : ; " "
_ j | |
e — ) -
z c
o = | &
= =
< b 7]
UDGSTER STATION 62: = 1
2 EAGLE RIVER LN =} =
-
M m
\ m |
| |
/63 /65
760 . /| 760
[
755 e s
5 PE
s d = A
750 : o L 730
B —
745 o = 745
W 1
g 5 &
: T E—3
740 g gl 57 740
8 B ER g oK
E
- & S
735 s 5E 735
I
730 sh4% LF 13 DR 736
S = 0.00%
725
720 720
9400 10400 11400 12400 13400 14400 5400
THIS BAS REPRLELNTS RECORD DRA Note: To be filea out o en REUSE OF DOCUMENTS MUNICIPALITY OF ANCHORAGE
OHENCH ON CRlGhAL  T— 1. oAt FROvIzED - 38ued on owiedc - - WATER & WASTEWATER UTI
REV] BATE TESCRETEN B | [t s D T ” 300 RESERVGIR AND TRANSWISSICH MAN
e o project o3 conatnacted & r
b e B AT TRANSFER CeEcken By KO F A
el o —— s R ”
2 DATA TRANSTETRED BT TSI
coupany, XHR0L WEITTEN. AUTHORZATIOR OF
T L —— A CONEILTANT SEAL

29



Design Study Report

ission Main

Eagle River Reservoir and Transm

[ | = | T
@ 0 10
P —
| _ | _ 7 _— SCALE IN FELT
an = ——1.
2 T
w
w
7 \
in
\lﬂwll“s - e L — g |
L ]
7 ——s——— . FAGLE RIVER LN f...s : ]
- Torar= s T 7 & 3 3
—u —M \_ﬁ | | '
I iz
I e -
[ E :
ﬁ M ¥ 5
ABGSTER STATION 62: = H w
= EAGLE RIVER LN = -
=
W m
L1 i | IF 7
790 } . . 790
| 785
/80
4
]
! @
775 i — s
B | ] e
= | d =
3 kil | i3
770 = | S | i 70
/0 O 7 | i ;
785 N W.,m &m‘ = 7635
\ L Pi— | —
y . s  — S
H 760 | 760
g |
8 c5 | 19865 LT 12 DIF u\ 755
5 ] 151
i -
750 | —
745 | 745

15+00 16+00 17+00 18+00 18+00

FULL EIZE SCALE RECORD DR. MUNICIPALITY OF ANCHORAGE
— onz seus | bt WATER & WA WATER LTI

TEW] BATE

[EE2

00 FESERWOIR AND TRANSWISEIDN MAIN

cppeara fo raprosent fhe project o3 conatnacted —”
o DATA TRANSFER CWECKED gv XIOOEX "

e ARG

00000 cowpany: KKK e 'wor 1o BE LsED, ®

= - B nme BN |WHOLE R M PAAT, FOR ANY

pRRD pe KSR

E; 00700700 OT+ER FROECT WTHOUT

00 ACaD EuPLATECWG

EAGLE RIVER LANE 2
P & P SHEET, TYP.
AT ce/na | ons |

shEpT B

TR - CONSLITANT SEAL

30



Design Study Report

ission Main

Eagle River Reservoir and Transm

&
LUCAS AVE
w " 1
g = 5 i — : = y
B i PEN 1 W : PR P ——
=) .
T o
7 @ Z
b n
| = =
= =
¢ |
S : T
I 1
790 90
785 | B /85
1 i ; o i
7820 EETNG. GRINE L, 5 — I 780
1 | A

o a2

H

8400 20400 21400 22400 23400 24400

£
H e e o we et o o o o o poenTs TWURICPALITY OF ANCHORACE
i o ZRIc — ; : €
8 Sl : WATER & WAS TY
E o T
- WP v st momenee e, LR TR AR
i A5 AN NSTRUMENT oF
2 =E OATA TRANSFER CeEckED B KON i R
e = Coupary: KX LUCAS AVENUE 1

== o TTLE: KXKRX 1= PoSH T TYP
: = 2 o507 & SHEET,
H e caai/as | me
L FLAN CHEGH. [ ILTANT SEAL ¢

31



Design Study Report

jon Main

1SSIoN

Eagle River Reservoir and Transm

32

] N T
_ 14 b ) 50 106 N
& / e —
| \_ SCALE 1N FERT ,
LUCAS AVE & _\ @
_,_ " ! | —
o [ 5 L g m———s - A_vml g . ]
' w + t
05 T — L — ——as g p o f5—— qu\I_./ ) )
! 0 P o 35400 ———sowolr §
fo 2400 | 400 24000 son — at+ # i it ﬂ
= _ i o
o o 3 9
Ll 4] 4 =
o 5 Lad =
& 2 o =]
5 b=} = @
S | il

815 ) ) 815

TR

810 T _ | - 810

\\
TR

205 \ — : 805

ki
b
1450425
RATE BRE

800 =

o
=}

els 03 45

795 So g

Y
Tk

790

FLT G 008 20
i~
o0
-l
~
oo
-l

5
b
] — |
@ 770 I — i T —
H 25400 26400 27400 28400 30400 400
§ -
SEREY T RECORD DRAWING  Nete Ta e et oot o erginal aronge upon profoct sompreton] PV 0F DOCUMENTS MUNICIPALITY OF ANCHORAGE
i Sealc — nonz scur | WATER & WASTEWATER UTILITY
m_ DATA RE] GATE w 300 AESEAVGIR AND TRANSMISHON MAIN
3 Fepramaletian, ot 1he bt
g s 2 : o
B g me xS p e o LUCAS AVENUE 2
- DAt 96 T P & P SHEET, TYP.
oare; 0000/ ware. cepmyas | o T P
sueer 10 g
T EORETANT G2 i ~ e




Design Study Report

|
:

St
—

[ 50 1 N

SCALE 1 FEET _

LUCAS

AV m_

33

|
i

e

ission Main

Eagle River Reservoir and Transm

5
N e it = ] " —
i
5 39|.\\. -~ |
, A = ...2, ) 5 v - L o oo = i
= -~ - 4
e o
. §
o % a =]
5
@ z 2 2
=2 L 4
51 & g 2
= = &
!
!
1 _
830 830
1o ceoup oL, W
I D—
~ 5—" ~L
2325 L A 825
e\ — "
m
820 a % 820
= i
- = i
- e “ly
fiyi - 5 7 a15
B15 [ H i 5
i 10
805 L 805
i ol
: = .
H 200 800
H
795 795
”w 32+00 33+00 34+00 35+00 36+00 37+00
H
£
i
Note To ba Wed out on gl arawge upen peojet competon]  FEUSE O DoCLUENTS WUMCIPALITY O ANCHORAD
— 1. ONTA FROVIED Ev: 00 3Bused o perod feld dhservtions By e [ s WATER & WASTEWATER UTILITY
V] GATE o T ” 300 AESEAVOIR AND TRANSMISSION MAIN
T R LUCAS AVENUE 3
i — P & P SHEET, TYP.
B e — DAt chfu /e | o
A o o




Design Study Report

ission Main

Eagle River Reservoir and Transm

\\ LUCAS »<m__ 7 7
5 5 5 05 -
: —os— 5 aq.|_| g [
S T o w— " ”
. : e eon - e £ ﬁa i
-4
7 @ z _ 5
o W
= 2 18
2 : 2
7 & 8 -
® a
-]
[ , :
_ 1 |
855 855
850 518)
=
B I = S
84° &3 P 845
ri— m3
—— a2l
e HE
= M
EW =%
TE %
i !
835 T
=
\
B30 e 830
825 825
i
i
5 & -
M 8290 820
H
815 815
5
4 )
& 810
M 38+00 39+00 40+00 41400 42+00 43400 A4+00
H
o owr = TR RSO T BRI RaT TN JFULL S SERE = o DonEnTS T T =
L B o TN T e REUSE OF DonuEnT TR ALY OF ANCHOEACE
5| SCALE  sramng VERT SGALE W/A L m . WATER & WASTEWATER U
¥ FEV] TATL BY THS DOCUWENT 4HD THE
9 t E supariscn). the Conireeicr—provided dotn IGEAS INCORFORATED FEREIN, 900 RESERVOI AND TRANSMISSION MAIN
b S e projet o constrvcled oppeara o regresent fne profct oa conatucted T
5 . - o A0
= ek Coupany oo B ’ LUCAS = 4
FPRETTES i
g e 2 ATD By FRRER = P & P SHEET, TYP |
e rAL ] - URITTEN AUTORZADCN OF e _mxﬂ: 2o ﬁ
FLAN CHEGH ROAGING i EHEULTART SEAL | —

34



Design Study Report

n

LUCAS AVE | _ _

= 1 5+ - —4240. 00— e

=z
=
wy
LT
=2
Lad
o
o

DONALD PL

oo
oo
n
oo
()
on

e

o
o
-

oo
B
o
"
1L
|
1
STA A74M4 50

870

35

ission Ma

Eagle River Reservoir and Transm

- on f2a faonn

3

428D FLE: 3070 AGAD HMLATEDWS

445 30

% it iz
865 14 ‘ BES
I & =
i I _n.m |
260 4 - BEQ
it g g T
Ta (-
i g
i 4 1] 855
=z P I 855
3 |
“fg ,_ _ 828 L
w & T =N
850 | 1 85
Lsar |
5 = 13
(o 845
| 840
47400 AB+00

eetation ol
NTRACTOR: KK

TLE: XEEK

ED G- XXXKE

5
the project o
DATA TRANSFER CHECKED BY: SO0

- canal

FEUSE 0F DOCUMENTS

THES DOCUMENT AN

IBEAS INCTRFORATE
A5 AN HETRL

MUNICIPALITY
WATER & WASTEWATER

F AMCHORAGH

HYLEI
P & P Si

CREST

EET,

TYP.

00 AESEAVGIR AND TRANSMISSIDN MAIN

CONSULTANT

)

G




Eagle River Reservoir and Transmission Main

Design Study Report

y .b.\‘
Ry

AWIAHIS LNIYd

- HAHIST TN

36



