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General

Facility

The Kugluktuk water treatment system consists of two water treatment plants and a network of
pumphouses and pipelines. The old water treatment plant has had most processes superseded
by the new plant which was commissioned on March 15, 2018 but there are still functions which
rely on it. The raw water pipeline was constructed in 2000 and a branch was added in 2014. The
new branch is intended to be the primary supply. The old branch is maintained for redundancy and
to support the ‘ice shack’ function which involves putting a portable shack on the ice to pump water

from a hole in the ice.

Scope of Work

The assessment performed at the site was generally based on American Society for Testing and
Materials (ASTM) Standard E2018-08, “Standard Guide for Property Condition Assessments:
Baseline Property Condition Assessment Process”, and the scope of services outlined in Williams

Engineering Canada’s proposal dated August 7, 2019.

Our professional evaluation consulting services included trips to the site to collect site-specific data
through a visual assessment of major system components. Additionally, we held discussions with
plant operators and representatives of the owner. The major components and systems observed

include:

e Pipeline Mechanical Components, pipelines, pipe materials, fittings, valves, jackets and
casings, and insulation.

e Pipeline Electrical Components, including heat tracing, and electrical and control wiring
installed alongside the pipeline.

e Pipeline Structural Components, including pipeline foundations and supports.

Non-destructive testing of pipeline material thickness was made using a Dakota Ultrasonics MX-1

ultrasonic thickness gauge.

Non-destructive electrical testing of heat trace elements was conducted using standard field

equipment provided by Ryfan Electric.

It is assumed that the existing building and site development was reviewed and approved by local

authorities at the time of construction, and during any subsequent renovations and inspections.
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The evaluation identifies conditions that are indicators of distress or equipment operation concern
but did not involve detailed examination or specialized testing of components. This report is not

intended to warrant the future performance of the building or its systems.

Field Review

Site reviews were conducted on September 30, 2019 by the following personnel:

Glen Sibbeston, BSc., E.I.T. WEC Mechanical

Brandyn Lemoine, E.E.T. Ryfan Electrical

Average prevailing weather conditions during the site review were approximately +5°C and clear.

Reference Material

In this report, reference is made to the “reported” condition of particular systems and/or
components, which pertains to information provided by the building’s operations and maintenance
personnel or tenants. Reference may also be made to, or Williams Engineering Canada Inc. may

have referred to, the following reference material.

Based on the best-available information, the following drawings were accessible for review:

Historical Drawings

= Drawing Set, Water Supply Pump House and River Intake (1984 Modifications,) Record
Drawings, prepared by Underwood McLellan Ltd.;

=  Water Supply Treatment Plant and Minor Renovations to the Existing Water Supply System
2002, prepared by Ferguson, Simek and Clark Architects and Engineers;

= Drawing Set, Water Supply Improvements — Phase 1 — New Intake and Pumphouse, Record

Drawings, Williams Engineering Canada, 2014.

Method of Evaluation

The development of opinions on the condition of the components or systems comprising this facility
are based on our site visit, visual review of selected features, and not on all areas of the facility.
The report is based on the conditions present and viewed during the review to obtain a

representative impression of the system.

The evaluation was conducted in a manner that incorporated the following:

=  Review of the available documentation.

= Visual review of site conditions during one site visit.
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= Interviews with operations staff and owner input.

The review occurred during prevailing weather conditions and did not test the capabilities of
seasonally operated equipment during climatic extremes. During the site review, photographs of
selected representative conditions of the project were made, some of which may have been
included for your reference. Destructive testing or exposure of hidden components was not
undertaken.

Definitions

Opinions of Probable Costs

Opinions of probable costs for repair and/or replacement of components and/or additional
investigation of the conditions identified in this report are based on the noted method of evaluation.
These opinions are only for general budgeting purposes, since they are based on historical costing

information and our experience with similar systems in other facilities.

A detailed or exhaustive examination of quantities/costs of equipment, materials, or labour required
for the remedial work has not been performed. Unless otherwise stated, engineering costs for

remedial work have not been included in this report.

Condition Ratings and Site Observations

The physical condition of major systems and/or assets is dependent on whether a physical
deficiency is associated with that asset and/or system. The physical condition of the assets and/or
systems noted in this report have been rated as either “Good”, “Fair”, or “Poor”. Definitions for these

ratings are provided below.

GOOD: The highest level condition rating. No immediate concerns are evident. The components

are new and/or recently installed and are adequately maintained.

FAIR: The medium level condition rating. Generally, the components are existing and are
adequately maintained. Some minor issues may be noted, and repair/replacement is

recommended.

POOR: The lowest level condition rating. Generally, components may have failed, and/or may be
at or near the end of their service life, and/or may exhibit evidence of deterioration or insufficient
maintenance. Health and safety issues may be items of concern. Recommendations may include

urgent repair, replacement or upgrades.
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Expected Service Life of Pipeline Components

Pipe

The pipeline is mainly constructed of HDPE pipe to ASTM D1248 and with a PPl designation of
PE3408. The pipeline system has runs of Dimension Ratio DR-11! and DR-92 pipe. The DR-11
pipe has a working rating of 160 psi and an allowable surge pressure of an additional 80 psi. The
DR-9 pipe has a working rating of 200 psi and an allowable surge pressure of an additional 100
psi. The raw water pumps have a cut-off pressure of 165 psi and should generally operate below
150 psi with further reductions as the pipeline gains in elevation. The operating condition is within
the pipe specifications and the pipeline generally sees one pressure cycle per day. Under these
conditions HDPE pipes have been shown to endure 10,000,000 pressure cycles so they are not
expected to fail due to fatigue. The life expectancy for HDPE pipe of this type, used in this service,

is conservatively 100 yearsS.

Insulation

Polyurethane foam insulation has an expected service life of 60 years?, although the range varies
greatly depending on service conditions. In pipeline applications where the jacket protects the
insulation from light, weather, and wildlife the insulation may last 100 years. Where the jacket is
compromised the insulation deteriorates rapidly and the inner pipe can be exposed in a single
season. The insulation is easy to maintain using spray foam which bonds well to the original foam

and will last so long as the jacket is also maintained.

Electrical Service

Metal Clad (MC) cable with PVC jacket is expected to have a “useful life” of 50 years® under the

conditions found on site.

Heat Trace

Self-regulating heat trace of the type installed has a “useful life” of 20 years®. Heat trace in original

(1990) sections of the pipeline which are now 30 years old have mostly failed. In the last 3 years

1 Dimension Ratio 1:11, nominal 150 mm (6-inch) HDPE DR-11 Pipe has a diameter of 168 mm and wall thickness of 15.3 mm
2 Dimension Ratio 1:9, nominal 150 mm (6-inch) HDPE DR-9 Pipe has a diameter of 168 mm and wall thickness of 18.7 mm
3 https://plasticpipe.org/pdf/tn-27-fag-hdpe-water-transmission.pdf

4 http://www.sprayfoam.org/files/docs/SPFA%20LCA%20Long%20Summary%20New.pdf

5 https://www.chromalox.com/-/media/files/catalog/resources/en-us/dg-pj33.pdf

6 https://www.chromalox.com/-/media/files/catalog/resources/en-us/dg-pj33.pdf



https://plasticpipe.org/pdf/tn-27-faq-hdpe-water-transmission.pdf
http://www.sprayfoam.org/files/docs/SPFA%20LCA%20Long%20Summary%20New.pdf
https://www.chromalox.com/-/media/files/catalog/resources/en-us/dg-pj33.pdf
https://www.chromalox.com/-/media/files/catalog/resources/en-us/dg-pj33.pdf
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there have been fires caused by the failed heat trace indicating they have remained in service past
their service life.

Pipeline Descriptions

The original pipeline was steel and was built around 1980. There was a pipeline realignment project
circa 2000 where the pipeline was replaced with the current HDPE pipe system which we refer to
herein as the ‘original branch’. A new pumphouse and intake was added further downstream in

2014 which we refer to as the ‘new branch.’

The pipeline has three sections: the original branch (2000) runs 382 meters from the old Water
Treatment Plant (WTP) to an inlet screen submersed in the Coppermine River, with meter 0 being
at the old WTP. There is a 20-meter tee from the Old Pumphouse to Access Vault 1 which is used
with the ice shack. The new branch (2014) joins the original at Access Vault 3 (meter 228) and
continues for another 243 meters to a pair of intakes in the Coppermine River. There is an
interconnect between the old WTP and the new WTP which consists of three pipes (150 mm raw
water, 100 mm treated water, 50 mm recirc) and is 153 meters long. The network therefore consists
of 798 meters of pipeline, some of which is duplexed or triplexed. A plan drawing of the facility is
included as Appendix A.

The 2014 upgrade project was meant to replace the original branch. To date, the new branch
intakes have not had access to fresh river water year around. As a result, the original branch has
been used every winter with an ‘ice shack.” Both branches must remain in operation for year around

supply of fresh river water to the community.

Original Branch

6.1.1 Original Branch Construction

The original branch raw water pipeline consists of a 150 mm (6”) HDPE pipe encased in 100 mm
(4”) rigid foam insulation. The insulation is jacketed in 3 mm (1/8”) poly shell. The assembly is
contained in a 550 mm (22") corrugated steel culvert which is split and has bolt fasteners at 100
mm (4”) intervals. A chase containing the heat trace element is cast in the foam insulation just
below the HDPE pipe. The chase appears to be 50 mm (2") PVC pipe, thermo-formed into a rough

oval which gives better thermal contact with the HDPE pipe than if it was left round. See Figure 1.
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Figure 1: Raw Water Pipeline Cross Section (2000 branch)

6.1.2 Original Branch Condition

The original branch is now 20 years old, the remaining life with ongoing maintenance should be 80
years as detailed in section 5.1. Notwithstanding the following, it should be noted that most of the

original branch is in good condition.

Thickness measurements were taken, and it was found that wall thickness exceeds the new
specification. This is interpreted to mean that the pipe was manufactured slightly thicker than
specified and that the service conditions are not causing any reduction in thickness. Thickness

measurement data is included as Appendix B.

Photo 1: Burned tee to old pumphouse. Photo 2: Tee removed, original pipeline now

terminates only at the Old Access Vault 1.
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The corrugated steel culvert case is in good condition and the granular cover is consistent and
adequate.

A short section of pipeline was destroyed by fire; the fire was caused by failure of the heat trace.
Fire is a risk whenever heat trace is water damaged or kept in service longer than the manufacturer
recommends. A tee and short branch of pipeline to the old pumphouse is not currently connected
to the pipeline as a result (Photo 1.) The tee has been replaced with a straight piece of pipeline
and now terminates only at the Old Access Vault 1 near the Coppermine River (Photo 2.) This
branch is currently used with the ‘ice shack’ to pump fresh water when the new intakes are suffused
with sea water. The Old Pumphouse is not usable with this configuration so a new tee should be
installed.

Photo 3: Elevated pipeline is supported on | Photo 4: Frost action has caused supports to

columns and concrete pads. become uneven.

The culvert emerges from the granular cover about 30 meters up from the old pumphouse; there is
a steep rock outcrop which necessitates a change from buried to overhead support. There are
steel columns supporting the pipeline for this portion, two are resting on concrete columns and two
on concrete pads (Photo 3.) The concrete pads have moved through frost action and support of
the pipeline is not straight and even (Photo 4.) The pipeline appears not to have suffered ill effects
from this but some of the supports are overloaded and straightening is required. The supports
have height adjustment holes and pins so straightening should not be time-consuming or difficult.

The concrete pads are losing granular support on the downhill side so granular should be added

(Photo 5.) The pads still appear to be level.
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Photo 5: Concrete pads are losing granular | Photo 6: Steel casing and jackets damaged at

support. the road crossing.

The intake lines from the Old Pumphouse to the Coppermine River are not currently serviceable
as they are fouled with silt. They could be returned to service by clearing the intakes which may
be as simple as reverse-flowing them. The steel casing and poly jackets have been damaged by

heavy equipment where the road crosses just downhill from the Old Pumphouse (Photo 6.)

New Branch

6.2.1 New Branch Construction

The new raw water branch (2014) has three variants of pipeline. The run from the branch to the
New Pumphouse is a manufactured product called ‘Spiwrap’ by Urecon (Photo 7.) There is a 150
mm (6”) DR-9 HDPE pipe encased in polyurethane foam insulation and jacketed in 22-gauge
galvanized steel. The jacket has an outward dimension of 279 mm (11") and provides 55 mm
(2.188") insulation thickness. There is a heat trace chase with a roughly square section about 25
mm on a side which is cast with one side touching the outer pipe surface. See Appendix C for

product submittal information.

Figure 2: Raw Water Pipeline Cross Section (2014 branch)
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The run from the New Pumphouse to Access Vault 2 is a similar product but with a spiral poly tape
wrap over the insulation instead of steel (Photo 8.) From the New Pumphouse to the river intakes

the pipelines are accompanied by compressed air lines (blue jacket) for intake screen blowout.

Photo 7: Pipeline uphill of the New | Photo 8: Pipeline downhill of the New
Pumphouse. Pumphouse. Compressed air line with light

blue jacket.

The two parallel runs from Access Vault 2 to the river are 355 mm (14") casing pipe with 50 mm
(2" insulation. The casings contain 100 mm (4”) HDPE pipes with pumps mounted on the wet
ends where the river depth first reaches 3.5 meters. The 355 mm casing pipes continue
approximately another 20 meters where they terminate with intakes. There is no chase, but the

heat trace is wrapped around the inner pipes.

6.2.2 New Branch Condition

The new branch is 6 years old, the remaining life with ongoing maintenance should be 94 years as

detailed in section 5.1. The corrugated steel culvert case is in good condition and the granular
cover is consistent and adequate. The new branch is generally in good condition, with exceptions

noted below.

Thickness measurements were taken, and it was found that wall thickness exceeds the new
specification. This is interpreted to mean that the pipe was manufactured slightly thicker than
specified and that the service conditions are not causing any change in thickness. Thickness

measurement data is included as Appendix B.
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There is a wide-flange steel beam segment used as a support for the pipeline just outside the New
Pumphouse in the uphill direction (Photo 7.) The beam appears to be frostjacking and is exerting
upward force on the pipeline. The support should be removed, and a surface support should be
installed in its place which would stop the frostjacking. Damage to the jacket and insulation should

be repaired.

The segment from the New Pumphouse to Access Vault 2 is in good condition and no action is

required Photo.

Photo 9: Pipeline uphill of Vault 2 is in good | Photo 10: Pipeline downhill of Vault 2 has split
condition. insulation at the exit.

The segment downhill from Access Vault 2 is in good condition except for immediately at the exit
from the vault. Both lines have a split in the insulation on the top half of the pipe. This may be
caused by differential movement of the vault relative to the pipeline so the vault should be monitored

for level and potential frostjacking. The split insulation and jacket should be repaired.

Description of Raw Water Pipeline Electrical

Electrical service is installed alongside the original branch and new branch pipelines. The
interconnect pipeline does not have electrical service associated with it as the new water treatment
plant has overhead electrical service.

The pipelines have electric heat trace freeze protection. The heat trace is self-regulating type,
generally 8 Watts per meter. WEC hired Ryfan Electric to inspect and test the heat trace system.
Their report is attached as Appendix D. WEC has reviewed the report and agrees with the

conclusions regarding the condition of each heat trace string.
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6.3.1 Condition of Original Branch Electrical

There is 600 Volt service installed alongside the original branch pipeline which runs between the
old water treatment plant and the old pumphouse. There is also a bundle of control wires which
run along this route and buried alongside the service. The service and control wires are Metal Clad
(MC) type which has an expected service life of 50 years and should last for another 30 years.

Heat trace along the original branch is in poor to unserviceable condition. The condition of the heat
trace has caused at least three fires, with one of them requiring replacement of a tee and length of

pipe. All the heat trace requires immediate replacement. See Appendix D for details.

Heat trace in the original branch runs in an irregular chase (see section 6.1.1 and Figure 1) which
will likely cause trouble for an electrician installing new heat trace. The old heat trace may prove
difficult or impossible to remove by pulling on one end. It may also be difficult to thread a new
strand just using fish tape. Replacement may involve unearthing, opening the steel casing, cutting
through the insulation and cutting opening the plastic chase to clear obstructions. A considerable
contingency amount should be allowed for when budgeting this item. A note should be made on

construction documents to alert contractors.

6.3.2 Condition of New Branch Electrical

There is 600 Volt service installed alongside the new branch pipeline which runs from Access Vault
3 to the new pumphouse. Pump feeds continue to Access Vault 2. The MC wiring has an expected

service life of 50 years and should not require replacement for another 44 years.

Heat trace along the new branch is in good condition with the following exceptions: One string
uphill from the New Pumphouse was water-logged and the controller was also damaged by water;
this string and controller requires replacement. Heat trace installed on the 100 mm (4”) pump
mounting pipes have been exposed to the elements and mechanical damage and should be

replaced.

Old Pumphouse

The Old Pumphouse was constructed in 1980 with upgrades in 1984. The New Pumphouse was
intended to replace this pumphouse when it was completed in 2014, but to date it has not been
decommissioned due to problems with sea water at the new intakes and because it feeds electrical
power to Access Vault 1 which is still used with the ‘ice shack.” The Old Pumphouse is not currently

connected to the pipeline system due to the fire noted in section 6.1.2.
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6.4.1 Condition of Old Pumphouse Mechanical

Mechanical components consist of pipeline connections, valves and pumps and are generally in
fair condition. One of the pumps has been removed to be used with the ‘ice shack’ and should be

replaced if the Old Pumphouse is to be retained for redundancy.

Photo 11: Old Pumphouse is in fair condition. | Photo 12: Mechanical equipment in the Old
Pumphouse is in fair condition. One of the

pumps has been removed.

6.4.2 Condition of Old Pumphouse Electrical

The Old Pumphouse has 600V service from the Old Water Treatment Plant. The raw water pumps
are fed from the building as well as a 240V panel which serves lighting, outlets and heat tracing.

The electrical equipment is in fair to poor condition with several items not meeting current code.

Photo 13: 600V equipment for raw water | Photo 14: 240V panel needs front cabinet.

pumps.
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Old Access Vault #1

The Old Pumphouse was constructed circa 1984 And is generally in poor condition. This
pumphouse was intended to be replaced by the New Pumphouse when it was completed in 2014,
but to date has not been decommissioned due to problems with sea water at the new intakes and
because it feeds electrical power to Access Vault 1 which is still used with the ‘ice shack.” The Old

Pumphouse is not currently connected to the pipeline system due to the fire noted in section 6.1.2.

Photo 13: 600V equipment for raw water pumps. | Photo 14: 240V panel needs front cabinet.

6.5.1 Condition of Access Vault #1 Electrical
The Old Pumphouse has 600V service from the Old Water Treatment Plant. The raw water pumps

are fed from the building as well as a 240V panel which serves lighting, outlets and heat tracing.

The electrical equipment is in fair to poor condition with several items not meeting current code.

Access Vaults #4 and #5

Access vault #4 is part of the original pipeline and contains valves and a tee for directing flow to
the old water storage pond. Access vault #5 is part of the new interconnect pipeline and contains

elbows and shut-off valves. Heat trace running along each of the pipes is evident in vault #5.



Kugluktuk Water Treatment Plant - Raw Water Pipeline Assessment
WE File No. 13655.11
March 3, 2020

Photo 15: Vault 4 (center) and Vault 5 (top left). | Photo 16: Vault 5 contains elbows and shut-off
valves. Note heat trace.

6.6.1 Condition of Access Vaults #4 and #5

Vault #4 is in fair condition; no action is required.

Vault #5 is in good condition; no action is required.

6.6.2 Possible Interconnect of Vaults #4 and #5

It would be straightforward to connect the 150 mm raw water pipeline from vault 4 directly to vault
5. Approximately 5-8 meters of new pipeline would be needed. This would allow the Old Plant to
be decommissioned and frozen with no impact on raw water delivery to the New Plant.

Changes to the electrical service and controls would be necessary before fully decommissioning

the Old Plant and they could be done at the same time or later.
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Recommendations

Due to an accumulation of defects to the pipeline and associated systems, WEC recommends a
restoration project to effect repairs and upgrades. The construction tasks are listed in these
recommendations. A construction opinion of probable cost is also included. Additional engineering

would be required to produce construction documents suitable for a construction contract.

List of Construction Tasks

7.1.1 Replace Heat Trace

Heat trace that is damaged or has been in service for more than 20 years should be replaced
immediately. All observations of heat trace failures made in the Ryfan report (Appendix D) are

recommended for replacement.

7.1.2 Repairs to Fire Damaged Tee at the Old Pumphouse

The damaged Tee at the Old Pumphouse should be replaced with a new tee fitting and new pipe

to the extent of the damaged area.

7.1.3 Adjustment and Maintenance of Pipe Supports

Pipe supports just uphill of the Old Pumphouse should have granular added to prevent further

erosion. Height adjustments should be made to straighten the elevated section of the pipeline.

7.1.4 Replace Pipe Support Just Uphill of New Pumphouse

The pipe support noted in section 6.1.2 is frost jacking and damaging the pipeline. This should be
removed and replaced with a new grade-supported arrangement. The jacket and insulation should

be repaired where it has been damaged.

7.1.5 Old Pumphouse Pump and River Pipeline Repairs

One of the pumps from the old pumphouse has been removed for use in the Ice Shack. Since the
Ice Shack has proven to be an operational necessity a new pump should be provide for the old

pumphouse. The River Pipeline cases should be repaired to prevent damage to the pipeline.

7.1.6 Old Pumphouse Electrical

The 208V electrical panel in the Old Pumphouse should be replaced. An outlet with switching

should be provided to Access Vault 1 for operation of the Ice Shack pump.



Kugluktuk Water Treatment Plant - Raw Water Pipeline Assessment
WE File No. 13655.11
March 3, 2020

7.1.7 Interconnect of Access Vaults #4 and #5

The interconnect of vaults #4 and #5 would allow decommissioning of the old Water Treatment
Plant. Connecting the vaults with a new length (about 8 m) of HDPE pipe would allow water to
pump directly to the New Plant. Relocating the 600 Volt electrical service to the New Plant or
establishing a new outdoor 600 Volt service would also be necessary. Redirecting the pump
controls would be the costliest aspect but this would make complete operation of the plant including
raw water pumps possible from the New Plant. This is recommended, with low priority, since it

simplifies the system and eliminates the need to heat the Old Plant.
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8.0 Closure

This report has been prepared based upon the information referenced herein. It has been prepared
in a manner consistent with good engineering judgement. Should new information come to light,
Williams Engineering Canada Inc. requests the opportunity to review this information and our
conclusions contained in this report. This report has been prepared for the exclusive use of
Government of Nunavut, CGS, and there are no representations made by Williams Engineering
Canada Inc. to any other party. Any use that a third party makes of this report, or any reliance on

or decisions made based on it, are the responsibility of such third parties.

Prepared by, Prepared by,

Digitally signed

by Glen

% %9;@%3 Sibbeston
Date: 2020.03.03
13:46:35-07'00'

Team Lead, Mechanical Branch Manager, Electrical
867.765.2388 867.873.2547 780.409.3138 780.425.1520
gsibbeston@williamsengineering.com mfenwick@uwilliamsengineering.com

llgs
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Drawing C100 Kugluktuk Water Treatment Plant

Raw Water Pipeline Assessment
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Pipeline Thickness Measurement Data



APPENDIX B

Kugluktuk Water Treatment Plant Speed of Sound in material
Ultrasonic Thickness Gauge Measurements V-steel V-HDPE
Corrections to HDPE material due to instrument calibrated for steel 5920 2388 m/s
No. Location Material Diagram Description Position T-measured T-calculated T-nominal Variance
1 Old WTP Steel 100 mm 1 6.13 6.13 6.02 0.11
2 Sch. 40 2 6.00 6.00 6.02 -0.02
3 Ol 3 5.98 5.98 6.02 -0.04
4 4 6.02 6.02 6.02 0.00
2 Vault 1 HDPE as above 150 mm 1 38.28 15.44 15.3 0.14
DR-11 2 37.85 15.27 15.3 -0.03
Inlet 3 38.08 15.36 15.3 0.06
4 38.07 15.36 15.3 0.06
HDPE as above Outlet 1 38.18 15.40 15.3 0.10
2 37.51 15.13 15.3 -0.17
3 37.72 15.22 15.3 -0.08
4 38.35 15.47 15.3 0.17
3 Vault Tee HDPE as above 150 mm 1 40.67 16.41 15.3 1.11
DR-11 2 40.95 16.52 15.3 1.22
Uphill 3 40.96 16.52 15.3 1.22
4 41.17 16.61 15.3 1.31
4 Old Pumphouse HDPE asabove 150 mm 1 39.13 15.78 15.3 0.48
DR-11 2 39.49 15.93 15.3 0.63
Uphill 3 38.56 15.55 15.3 0.25
4 39.10 15.77 15.3 0.47
HDPE as above Downhill 1 42.40 17.10 15.3 1.80
2 40.88 16.49 15.3 1.19
3 40.80 16.46 15.3 1.16
4 41.08 16.57 15.3 1.27

*field notes held on file by WEC

Page A-1
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Pipeline Construction Submittal Data
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Heat Trace Condition Report
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