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1. INTRODUCTION  1 

On October 4, 2018, the British Columbia Utilities Commission (BCUC) issued Order G-190-18, 2 

establishing the regulatory timetable for Phase Two of the FEI Application Under Sections 32 3 

and 33 for Use of Lands in the City of Coquitlam (City) for the Lower Mainland Intermediate 4 

Pressure System Upgrade (LMIPSU) Projects (Project) proceeding, including the filing of 5 

evidence on the Phase Two issues.  6 

The evidence provided by FEI in this document relates to the two issues described as the 7 

“Phase Two” issues in Exhibit A-4, namely the City’s requirement with respect to the Project 8 

that:  9 

(i) FEI pave the entire width of a 5.5 kilometre segment of Como Lake Avenue and perform 10 

additional road remediation, beyond what would be required under the Operating 11 

Agreement between FEI and the City of Coquitlam dated January 7, 1957 (Operating 12 

Agreement) (Appendix A) and despite FEI’s construction being limited primarily to less 13 

than two lanes; and 14 

(ii) FEI remove, at its own cost, an approximate 380 metre segment of the nominal pipe size 15 

(NPS) 20 intermediate pressure (IP) gas line that has been approved by the BCUC to be 16 

abandoned in place.  17 

The evidence is organized into the following sections: 18 

 Section 2 provides evidence related to the City’s demand that FEI perform paving 19 

unrelated to any damage caused by the Project and includes: 20 

o An assessment of the existing road conditions of Como Lake Avenue;  21 

o The City’s technical specifications for paving; 22 

o A summary of the evolving paving and road remediation requirements sought 23 

from FEI by the City for the Project; 24 

o A description of FEI’s adjustments to its paving plans to accommodate the City’s 25 

requests; 26 

o A technical description of three paving and additional road remediation 27 

scenarios, including cost and schedule impacts; and 28 

o Rate impacts associated with each of the three paving and road remediation 29 

scenarios. 30 

 Section 3 provides evidence related to the removal of the existing NPS 20 IP gas line.  31 

This includes, for removal of both the 380 metre segment and the entire 5.5 kilometre 32 

gas line along Como Lake Avenue through the City: 33 

o A description of the process that would be required to remove the existing NPS 34 

20 IP gas line; 35 
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o Estimated removal schedules; 1 

o Cost estimates for the removal; and 2 

o Estimated allocation of costs under the Operating Agreement; 3 

o Rate impacts associated with the removal both using the cost allocation 4 

methodology under the Operating Agreement and if FEI was required to assume 5 

all of the costs. 6 
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2. PAVING WORK FOR THE PROJECT 1 

FEI’s NPS 30 IP gas line trench construction activities will be confined to less than two lanes of 2 

Como Lake Avenue. Further, during the decommissioning and abandonment of the NPS 20 IP 3 

gas line, FEI will excavate a small 3 metre by 3 metre bell hole1 approximately every 300 metres 4 

within a third lane.  5 

Under section 8 of the Operating Agreement, FEI is required at its cost to reinstate the paving or 6 

surface on public property which it has disturbed in as good a state of repair as it was prior to its 7 

disturbance and in accordance with reasonable specifications, and subject to the supervision of, 8 

the Municipal Engineer.2  9 

FEI is committed to repairing any damage to Como Lake Avenue resulting from the Project in 10 

accordance with the Operating Agreement, and in particular, in accordance with the City’s 11 

Paving Specifications as described in Section 2.2 below.   12 

In the sections below FEI describes: 13 

1. The existing road condition on Como Lake Avenue;  14 

2. The City’s own technical specifications for paving; 15 

3. The City’s changing demands for paving for the Project; 16 

4. Estimates that FEI has prepared for three different paving scenarios; and 17 

5. The rate impacts of these three scenarios. 18 

2.1 BASELINE SURVEY OF EXISTING ROAD CONDITION 19 

FEI engaged WSP Canada Inc. (WSP) to undertake a pre-construction assessment of Como 20 

Lake Avenue between North Road (to the west side) and Pinnacle Street (to the east side) 21 

(representing the 5.5 kilometre length of the Project) and prepare a report (WSP Report) 22 

documenting the pre-construction conditions and existing roadway distresses along Como Lake 23 

Avenue (Appendix B).  WSP has expertise in asset management, roadway infrastructure and 24 

pavement management. The WSP Report summarizes the pavement condition in the following 25 

statements (Appendix B, page 9): 26 

                                                
1  A bell hole is an enlarged hole other than a continuous trench, dug over and along the side of buried pipelines or in 

a trench to allow room for persons to perform maintenance-related work on the pipeline (i.e. coating repairs, 
welding connections, or pipe replacement).  

2  Exhibit B-1, Application, section 2.4, pages. 9-10. A copy of the Operating Agreement is included as Appendix A to 
this filing. 
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The results indicate that a significant percentage, an estimated 32 percent, of the 1 
total pavement area along the length of the project has noticeable distresses 2 
recorded in this survey.  3 
 4 
The extent of the distressed pavement area would indicate that there likely many 5 
sections [sic] where a full width rehabilitation treatment could be the best life 6 
cycle cost approach to managing these pavements and coordinating the future 7 
utility cut repairs. Many of these pavements would likely be rated as being in 8 
“Fair” to “Poor” condition. 9 
 10 
The curb lane pavements generally were observed to have more areas of fatigue 11 
type distresses and medium or high severity distresses recorded. This would be 12 
expected as these travel lanes typically experience more loading from heavier 13 
vehicles, such as transit buses. The centre lane pavements in several sections 14 
show areas of significant distresses, in addition to other low severity distresses 15 
that were not recorded during this survey. 16 
 17 
Typically, the service life of an arterial pavement will depend on the pavement 18 
structure, sub-surface conditions, and traffic loading on the roadway; these items 19 
were not assessed or evaluated during this survey. Depending on these factors, 20 
the distresses evident in a pavement, and the level of service expectations of the 21 
municipality, the typical service life of a municipal arterial pavement in the Lower 22 
Mainland region can likely range between 12 to 40 plus years, with many arterial 23 
pavements typically seeing rehabilitation cycles in the range of 20 to 30 years. A 24 
more detailed structural and traffic loading assessment would be required to 25 
determine recommended rehabilitation treatments and timing for the pavements 26 
along this route. 27 
 28 
In our opinion, based on the observed surface conditions of the pavements, 29 
including the type, severity, and scope of distresses observed along Como Lake 30 
Avenue and Spuraway Ave, several sections of these roadways will likely need a 31 
full width rehabilitation treatment or extensive repairs within the next five to ten 32 
years. 33 

 34 

To summarize, the WSP Report confirms many existing pavement distresses especially in the 35 

curb or outside lanes of Como Lake Avenue and Spuraway Avenue, and that several sections of 36 

these roadways will likely need a full width rehabilitation treatment or extensive repairs within 37 

the next five to ten years.  As set out above, the NPS  30 IP gas line trench construction 38 

activities will be confined to less than two lanes of Como Lake Avenue and decommissioning 39 

and abandonment of the NPS 20 IP gas line will involve excavation of small bell holes 40 

approximately every 300 metres within a third lane. 41 

2.2 THE CITY’S TECHNICAL SPECIFICATIONS FOR PAVING 42 

The City has developed its own specifications for paving and trenching.  These technical 43 

specifications are set out in in Figure Coq-G4 of the City’s Supplementary Specifications Master 44 



 

FORTISBC ENERGY INC. 
Phase 2 - Supplemental Evidence 

 

 PAGE 5 

Municipal Construction Document dated March 2016 (City’s Paving Specifications)3. The City’s 1 

Paving Specifications are a supplemental specification to the Master Municipal Construction 2 

Document - 2009 Edition (often referred to as the “Platinum Book”). FEI considers the City’s 3 

Paving Specifications for trenches, included as Figure 2-1 (reproduced as Appendix C), to be 4 

reasonable and by complying with these specifications, FEI would satisfy the requirements of 5 

the Operating Agreement. However, as described further below, the City’s demands with 6 

respect to paving have expanded over time beyond the City’s own specifications.  7 

Figure 2-1:  City Paving Specification for Trenches, COQ-G4 Specification to MMCD 8 

 9 

                                                
3  https://www.coquitlam.ca/docs/default-source/city-hall-

files/Supplementary_Specifications_and_Detailed_Drawings_to_MMCD.pdf, page 128 of pdf contains Figure Coq-
G4. 

https://www.coquitlam.ca/docs/default-source/city-hall-files/Supplementary_Specifications_and_Detailed_Drawings_to_MMCD.pdf
https://www.coquitlam.ca/docs/default-source/city-hall-files/Supplementary_Specifications_and_Detailed_Drawings_to_MMCD.pdf
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The City’s Paving Specifications describe requirements for paving restoration in City streets and 1 

require that pavement restoration depth matches the existing asphalt depth for the width of the 2 

trench, and a 35 millimetre depth for a width of 200 millimetres on either side of the trench (this 3 

is referred to as the Asphalt Key) as detailed in Figure 2-1. 4 

2.3 INCREASING CITY DEMANDS FOR PAVING AND ROAD REMEDIATION 5 

Throughout the course of discussions with the City over the last two years, FEI submitted the 6 

Main Construction Order (MCO) Engineering Alignment Drawings (Engineering Drawings) for 7 

the City’s input and feedback at the 30, 60 and 90 percent review stages4 prior to issuing the 8 

Issued For Construction (IFC) version of the Engineering Drawings. The City requested 9 

numerous requests for revisions to the Engineering Drawings and FEI incorporated many of 10 

these requests into revisions at the 30, 60 and 90 percent review stages.5  11 

At the 30 percent review stage on October 12, 2016, the City increased its requirements for 12 

pavement restoration beyond the City’s Paving Specifications by requiring the depth of asphalt 13 

restoration in the Asphalt Key to be increased from 35 millimetres to 50 millimetres. The City 14 

provided a marked up copy of FEI’s Engineering Drawings and set out its increased paving 15 

requirements on a typical trench drawing (see Appendix D). As part of FEI’s ongoing efforts to 16 

obtain the City’s approval of the Engineering Drawings , FEI increased the asphalt depth to 50 17 

millimetres in the Asphalt Key on the portion of Como Lake Avenue that FEI anticipated would 18 

be disturbed by the construction activities as shown below in Figure 2-2 (reproduced as 19 

Appendix E). 20 

                                                
4  Exhibit B-1, Application, section 4.3, page 14.  
5  Exhibit B-1, Application, section 4.3, pages 14 and 15. 
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Figure 2-2: FEI IFC Drawing-Typical Trench Cross Section Drawing 1 

 2 

On April 24 2017, FEI received the City’s written comments on the 90 percent Engineering 3 

Drawings, in which the City documented its requirement that all four lanes be repaved as a 4 

precondition to FEI receiving approval of the Engineering Drawing (Please refer to Appendix F – 5 

April 24 2017 City Comments – 90% Engineering Drawings).   6 

In late 2017 and in early 2018, in an effort to resolve the outstanding issues with the City and to 7 

obtain the permits and approvals necessary for the construction of the Project, FEI was 8 
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amenable to considering a contribution of $3.2 million dollars toward the paving of Como Lake 1 

Avenue from curb to curb in support of the City’s objective to repair the subgrade below the 2 

asphalt and completely repave Como Lake Avenue.  The City’s repair and paving would occur 3 

after FEI had repaired and paved the damaged portion of Como Lake Avenue that resulted from 4 

the Project.  FEI was amenable to considering this contribution because FEI believed it would 5 

be a means to obtaining approval of the Engineering Drawings and other permits and approvals 6 

required by the City, and because FEI recognized that during the course of the Project, Como 7 

Lake Avenue would be impacted by the trench construction associated with the NPS 30 IP gas 8 

line, and excavation of bell holes to decommission and abandon the existing NPS 20 IP gas line 9 

in place.  10 

FEI understood that the City’s objective was to not just repave all four lanes but to also repair 11 

the subgrade (road base layer and replace the lower layers of asphalt) on Como Lake Avenue, 12 

and that the cost for this work would be in excess of $3.2 million6.  FEI believed that the $3.2 13 

million would provide an acceptable contribution to the City’s overall repair and paving 14 

objectives for Como Lake Avenue which the City estimated to be $6.2 million.  Of this $6.2 15 

million, the City considered its share to be approximately $3.0 million, which would include 16 

repairing the subgrade (road base (gravel) and replacing the lower layer(s) of asphalt) and the 17 

City providing the project management and delivery of this paving work. 18 

However, at a meeting on June 5, 2018,7 the City informed FEI that rather than a financial 19 

contribution, the City was conditioning approval of the Engineering Drawings on FEI agreeing to:  20 

 pave the entire 14.0 metre width of the 5.5 kilometre section of Como Lake Avenue;  21 

 perform road remediation (repair the subgrade below the asphalt) beyond the City’s 22 

Paving Specifications to replace 125 millimetres of subsurface materials and pavement 23 

across all four lanes of Como Lake Avenue for an estimated total width of 14.0 metres 24 

along the entire length of 5.5 kilometres of Como Lake Avenue; and  25 

 provide the City a $6.0 million letter of credit to secure performance of the work.  26 

 27 
FEI believes that by requiring FEI to repair the entire subgrade and pave the entire width of the 28 

5.5 kilometre segment of Como Lake Avenue, all without regard to the portion of Como Lake 29 

Avenue actually damaged by the construction of the Project, the City is seeking to impose costs 30 

on FEI beyond what is required under the Operating Agreement. The City’s demand extends 31 

well beyond the scope of work required to return the portion of Como Lake Avenue damaged by 32 

the Project to as good of a condition as existed prior to the start of construction of the NPS 30 IP 33 

                                                
6  The $3.2 million had been an estimate from the City of Coquitlam to pave the top 50 millimetres of asphalt for four 

lanes. 
7  Exhibit B-1, Application, page 17. 
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gas line. The road remediation and additional paving requirements over portions of Como Lake 1 

Avenue not impacted by the Project sought by the City would impose excessive costs on FEI’s 2 

approximately one million natural gas customers throughout British Columbia.   3 

As illustrated further below, the additional cost to FEI customers associated with remediating 4 

and paving the entire width of a 5.5 kilometre segment of Como Lake Avenue in excess of what 5 

is required under the Operating Agreement is approximately $4.0 million.8  6 

Accordingly, FEI believes that the City’s requirement to remediate and repave Como Lake 7 

Avenue from curb to curb for the entire 5.5 kilometres is an attempt by the City to have the 8 

natural gas ratepayers of British Columbia subsidize the City’s objective to rehabilitate Como 9 

Lake Avenue, and, in particular to repair damage that is unrelated to the damage caused by the 10 

Project.  11 

2.4 PAVING SCENARIOS 12 

Below FEI has outlined the costs and schedule impacts associated with three different 13 

scenarios.  The scenarios are intended to demonstrate the implications associated with different 14 

road remediation and paving requirements.  15 

The three scenarios are as follows: 16 

1. Scenario 1: Paving and Restoration of the Trench and Asphalt Key (Operating 17 

Agreement and additional Asphalt Key depth); 18 

2. Scenario 2: Paving Over and Repair of Four Lanes (City Demand); and 19 

3. Scenario 3: Two Lane Paving (Scenario 1 with Additional Paving over Two Full Lanes).  20 

 Scenario 1:  Paving and Restoration of the Trench and Additional Asphalt Key 21 
Depth 22 

Scenario 1 satisfies FEI’s obligations under the Operating Agreement and aligns with the City’s 23 

Paving Specifications.  It also includes an increase in the depth of the asphalt within the 200 24 

millimetre Asphalt Key on either side of the trench from 35 millimetres to 50 millimetres (Agreed 25 

Expanded Paving Specifications). This scenario is based on FEI’s expectation that the 26 

construction impact to pavement will be limited to the trench. The planned width of the trench is 27 

approximately 2.5 metres wide, which is less that the width of two lanes of roadway.  In this 28 

scenario, the width of the trench is restored in accordance with the Agreed Expanded Paving 29 

Specifications. The restoration will be completed immediately following the installation of the 30 

NPS 30 IP gas line and before re-opening the road to general traffic. Therefore, this scenario 31 

                                                
8  This amount represents the difference between the costs of Scenario 1 and Scenario 2 described below. 



 

FORTISBC ENERGY INC. 
Phase 2 - Supplemental Evidence 

 

 PAGE 10 

provides the least cost and is the least disruptive to the residents and businesses in the City and 1 

to those travelling through the community.  2 

During the decommissioning and abandonment of the NPS 20 IP gas line, FEI would also 3 

excavate a small 3 metre by 3 metre bell hole approximately every 300 metres to abandon the 4 

NPS 20 IP gas line in place. As set out in Figure 2-3 below, FEI anticipates this work would 5 

have an impact on parts of an additional third lane.  FEI would also repair damage caused by 6 

the decommissioning work in accordance with the Agreed Expanded Paving Specifications. 7 

2.4.1.1 Technical Explanation 8 

Under Scenario 1, the approximately 2.5 metres wide trench would be replaced with a full depth 9 

(125 millimetre) asphalt thickness comprised of two layers: a lower course layer that is 75 10 

millimetres thick and an upper course layer that is 50 millimetres thick. Between each layer is an 11 

asphalt emulsion (tack coat). The Asphalt Key that is 200 millimetres wide on both sides of the 12 

trench width would be milled and paved to a depth of 50 millimetres.  The total width of the 13 

restoration is equal to 2.9 metres (2.5 metres + 0.2 metres + 0.2 metres).  Figures 2-3 and 2-4 14 

illustrate Scenario 1. 15 

Figure 2-3:  Scenario 1: Cross Section Drawing 16 

 17 
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Figure 2-4:  Scenario 1 Plan View Drawing 1 

 2 

2.4.1.2 Cost Estimate, Schedule and Assumptions 3 

The estimated capital cost of Scenario 1 is approximately $601,000 and is based upon the 4 

schedule below in Table 2-1. The schedule for the paving activities (mill and pave) associated 5 

with the NPS 30 IP gas line construction (items 1 and 2 in Table 2-1) is based on the Traffic 6 

Management Plans (TMPs) forming part of the Final Agreement Terms and Conditions.9 The  7 

abandonment in place of the NPS 20 IP gas line (item 3 in Table 2-1) would be undertaken in 8 

2020 and the schedule for the paving activities (mill and pave) will depend, in part, on the TMPs 9 

for the work. 10 

Table 2-1:  Scenario 1 Schedule Milestone Summary 11 

Milestone Forecasted  Date 

Start Paving Coquitlam March 1, 2019 

Complete Paving Coquitlam September 30, 2019 

Complete Bell Hole Paving Coquitlam December 31, 2020 

 12 

This estimate (Table 2-4 below) and schedule (Table 2-1 above) assumes the following: 13 

                                                
9  BCUC Order G-158-18. 
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 Pavement gravels within the trench have not been included as an additional cost 1 

because they are consistent with every scenario and are accounted for in the 2 

construction line item of the Project budget; 3 

 Restoration of the bell hole costs associated with the abandonment in place of the NPS 4 

20 IP gas line have not been included as an additional cost because they are consistent 5 

with every scenario and are accounted for in the demolition line item of the Project 6 

budget; 7 

 No additional mobilization of the contractor or additional traffic control is required to 8 

perform paving restoration as this work will be completed during the installation of the 9 

NPS 30 IP gas line and before re-opening the road to general traffic;  10 

 Line painting and raised pavement markings are included; and 11 

 Adjustment to all utility manhole frames and valve boxes belonging to the City Coquitlam 12 

and/or other agencies that are affected by the road works is included. 13 

 Scenario 2: Paving Over and Repair of Four Lanes (City Demand) 14 

Scenario 2 exceeds FEI’s obligations under the Operating Agreement and the Agreed 15 

Expanded Paving Specifications because it requires FEI to undertake restoration beyond areas 16 

which are expected to be damaged by the Project. In this scenario, FEI would perform road 17 

remediation beyond the Agreed Expanded Paving Specifications to replace 125 millimetres of 18 

subsurface materials and pavement across all four lanes of Como Lake Avenue for an 19 

estimated total width of 14.0 metres (over the entire length of 5.5 kilometres of Como Lake 20 

Avenue). 21 

The remediation of Como Lake Avenue would be completed in stages over several years.  FEI 22 

would complete the restoration of the trench and repaving over the trench and Asphalt Key 23 

immediately following the installation of the NPS 30 IP gas line and before re-opening the road 24 

to general traffic, which is estimated to be complete in September 2019.  The decommissioning 25 

and abandonment of the NPS 20 IP gas line and restoration of the bell holes and repaving 26 

would be complete in December 2020.  FEI would undertake the full depth curb to curb repair of 27 

the subgrade and paving (125 millimetres of subsurface materials and pavement) of Como Lake 28 

Avenue starting in June 2021 with an estimated completion date of August 2021.  Access to the 29 

5.5 kilometre stretch of Como Lake Avenue would be temporarily restricted while the work is 30 

completed.  FEI has assumed that the paving contractor would complete the work in sections 31 

and close half of Como Lake Avenue at any given time. This scenario would be the highest cost 32 

and most disruptive to the residents and businesses in the City and to commuters travelling 33 

through the community.  34 

During the decommissioning and abandonment of the NPS 20 IP gas line, FEI would also 35 

excavate a small 3 metre by 3 metre bell hole approximately every 300 metres to abandon the 36 

NPS 20 IP gas line in place. As set out in Figure 2-6 below, FEI anticipates this work would 37 
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have an impact on parts of an additional third lane.  FEI would also repair damage caused by 1 

the decommissioning work in accordance with the Agreed Expanded Paving Specifications. 2 

2.4.2.1 Technical Explanation 3 

Under Scenario 2, the entire surface of Como Lake Avenue would be replaced with a full depth 4 

(125 millimetre) asphalt thickness comprised of two layers: a lower course layer that is 75 5 

millimetres thick and an upper course layer that is 50 millimetres thick. Between each layer is an 6 

asphalt emulsion (tack coat). The total width of the restoration is equal to 14 metres and taking 7 

into account the 5.5 kilometre length, the total area paved would be approximately 85,000 m2.  8 

Figures 2-5 and 2-6 illustrate Scenario 2. 9 

Figure 2-5:  Scenario 2: Cross Section Drawing 10 

 11 
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Figure 2-6:  Scenario 2: Plan View Drawing 1 

 2 

2.4.2.2 Cost Estimate, Schedule and Assumptions 3 

The estimated capital cost of Scenario 2 is approximately $4,573,000 and is based upon the 4 

schedule below in Table 2-2. The schedule for the paving activities (mill and pave) associated 5 

with the NPS IP 30 gas line construction (Items 1 and 2 in Table 2-2) is based upon the TMPs 6 

that form part of the Final Agreed Terms and Conditions.10 The abandonment in place of the 7 

NPS 20 IP gas line (item 3 in Table 2-2) will be undertaken in 2020 and the schedule will  8 

depend, in part, on the traffic management plans developed by FEI for review and acceptance 9 

by the City.  Similarly, the schedule for the paving activities associated with the full curb to curb 10 

paving of all four lanes of Como Lake Avenue (items 4 and 5 in Table 2-2) would depend, in 11 

part, on the TMPs for the work. 12 

Table 2-2:  Scenario 2 Schedule Milestone Summary 13 

Milestone Forecasted  Date 

Start Trench Paving Coquitlam March 1, 2019 

Complete Trench Paving Coquitlam September 30, 2019 

Complete Bell Hole Paving Coquitlam December 31, 2020 

Start Full Depth Curb to Curb Paving Coquitlam June 1, 2021 

Complete Full Depth Curb to Curb Paving Coquitlam August 31, 2021 

 14 

                                                
10  BCUC Order, G-158-18. 
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This estimate (Table 2-4 below) and schedule (Table 2-2 above) assumes the following: 1 

For the trench paving (occurring in 2019): 2 

 Pavement gravels within the trench have not been included as an additional cost 3 

because they are consistent with every scenario and are accounted for in the 4 

construction line item of the Project budget; 5 

 Restoration of the bell hole costs associated with the abandonment in place of the NPS 6 

20 IP gas line have not been included as an additional cost because they are consistent 7 

with every scenario and are accounted for in the demolition line item of the Project 8 

budget; 9 

 No additional mobilization of the contractor or additional traffic control is required to 10 

perform paving restoration as this work will be completed during the installation of the 11 

NPS 30 IP gas line and before re-opening the road to general traffic;  12 

 Line painting and raised pavement markings are included; and 13 

 Adjustment to all utility manhole frames and valve boxes belonging to the City Coquitlam 14 

and/or other agencies that are affected by the road works is included. 15 

 16 
For the full depth curb to curb paving (would occur in 2021):  17 

 Line painting and raised pavement markings are included; 18 

 Adjustment to all utility manhole frames and valve boxes belonging to the City Coquitlam 19 

and/or other agencies that are affected by the road works is included;  20 

 Mobilization of the paving contractor and additional traffic control is included; and 21 

 Detection loops for traffic signals are included. 22 

 Scenario 3: Two Lane Paving (Scenario 1 with Additional Paving Over Two Full 23 
Lanes) 24 

Scenario 3 involves paving the whole lane width for any lanes where part of the lane is 25 

damaged by the construction of the NPS 30 IP gas line11.  This scenario is similar to the 26 

approach FEI negotiated with the City of Vancouver and the City of Burnaby in respect of the 27 

construction of the NPS 30 IP gas line.  In the City of Vancouver, where damage was limited to 28 

one lane, only one full lane width was repaved.  Where damage occurred to two lanes, FEI paid 29 

for the cost to repave both lanes. In the City of Burnaby, where damage occurred as a result of 30 

                                                
11  Approximately 90 percent of the NPS 30 IP gas line trench construction is expected to impact two lanes, with the 

remaining portion expected to impact one lane.  However, to simplify the calculation, FEI has estimated the paving 
and road restoration costs for two lanes. 
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the NPS 30 IP gas line construction, FEI paid to repave one or two lanes depending on the area 1 

impacted.   2 

In this scenario, in the case of the City of Coquitlam, FEI would perform road remediation 3 

beyond the trench footprint to replace 50 millimetres of pavement across two lanes of Como 4 

Lake Avenue for an estimated total width of 7 metres (along the entire 5.5 kilometre length of 5 

Como Lake Avenue).  This scenario shifts the paving seam to the edge of the lane.  In this 6 

scenario, the paving of the full two lanes and restoration of the trench would be completed 7 

immediately following the installation of the NPS 30 IP gas line and before re-opening the road 8 

to general traffic.  This scenario is more costly and slightly more disruptive to the residents and 9 

businesses in the City and to commuters travelling through the community than Scenario 1 as it 10 

will take more time to complete the paving and restoration work.  11 

During the decommissioning and abandonment of the NPS 20 IP gas line, FEI would also 12 

excavate a small 3 metre by 3 metre bell hole approximately every 300 metres to abandon the 13 

NPS 20 IP gas line in place. As set out in Figure 2-8 below, FEI anticipates this work would 14 

have an impact on parts of an additional third lane.  FEI would also repair damage caused by 15 

the decommissioning work in accordance with the Agreed Expanded Paving Specifications. 16 

2.4.3.1 Technical Explanation 17 

Under Scenario 3, the trench that is planned to be 2.5 metres wide would be replaced with a full 18 

depth (125 millimetre) asphalt thickness comprised of two layers: a lower course layer that is 75 19 

millimetres thick and an upper course layer that is 50 millimetres thick and the remainder of the 20 

two lanes of Como Lake Avenue would be milled and paved to a depth of 50 millimetres. 21 

Between each layer is an asphalt emulsion (tack coat). Each lane is estimated to be 3.5 metres 22 

wide so the total width of paving is 7.0 metres (3.5 metres + 3.5 metres). Figures 2-7 and 2-8 23 

illustrate Scenario 3. 24 
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Figure 2-7: Scenario 3: Cross Section Drawing 1 

 2 

 3 
Figure 2-8:  Scenario 3: Plan View Drawing 4 

 5 
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2.4.3.2 Cost Estimate 1 

The estimated capital cost of Scenario 3 is approximately $959,000 and is based upon the 2 

schedule below in Table 2-3. The schedule for the paving activities associated with the NPS 30 3 

IP gas line construction (items 1 and 2 in Table 2-3) is based on the TMPs that form part of 4 

Final Agreement Terms and Conditions.12 The schedule for the paving activities associated with 5 

the abandonment in place of the NPS 20 IP gas line (item 3) will be undertaken in 2020 and 6 

would depend, in part, on the TMPs for the work. 7 

Table 2-3:  Scenario 3 Schedule Milestone Summary 8 

Milestone Forecasted  Date 

Start Paving Coquitlam March 1, 2019 

Complete Paving Coquitlam September 30, 2019 

Complete Bell Hole Paving Coquitlam December 31, 2020 

 9 

This estimate (Table 2-4 below) and schedule (Table 2-3 above) assumes the following: 10 

 Pavement gravels within the trench have not been included as an additional cost 11 

because they are consistent with every scenario and are accounted for in the 12 

construction line item of the Project budget; 13 

 Restoration of the bell hole costs associated with the abandonment in place of the NPS 14 

20 IP gas line have not been included as an additional cost because they are consistent 15 

with every scenario and are accounted for in the demolition line item of the Project 16 

budget; 17 

 No additional mobilization of the contractor or additional traffic control is required to 18 

perform paving restoration as this work will be completed during the installation of the 19 

NPS 30 IP gas line and before re-opening the road to general traffic;  20 

 Line painting and raised pavement markings are included; and 21 

 Adjustment to all utility manhole frames and valve boxes belonging to the City Coquitlam 22 

and/or other agencies that are affected by the road works is included. 23 

2.5 PAVING SCENARIO RATE IMPACTS 24 

Based on the costs for each scenario, the following Table 2-4 provides the summarized cost of 25 

service and levelized rate impact results for each of the three scenarios: 26 

                                                
12 BCUC Order G-158-18. 
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Table 2-4:  Summary of Cost of Service and Rate Impacts for Each Scenario 1 

 Scenario 1 Scenario 2 Scenario 3 

Capital Cost $000’s $601 $4,573 $959 

Levelized Rate Impact $ / GJ $0.000 $0.002 $0.000 

Annualized Cost of Service $000’s $43 $324 $68 

Present Value of Incremental Cost 
of Service for 50 Years  $000’s 

$710 $5,402 $1,132 

 2 

These results assume the following: 3 

1. The capital cost additions are added to Rate Base on a mid-year basis in 2020 for 4 

Scenarios 1 and 3; and in 2021 for Scenario 2. 5 

2. Capital structure, rate of return, depreciation and net salvage rates, property tax for 1% 6 

in lieu of, CCA rate, and income tax rate are per the 2018 Annual Review compliance 7 

filing13. 8 

3. There are no incremental operating and maintenance expenses associated with the 9 

paving cost. 10 

  11 

                                                
13  2018 Annual Review Compliance filing dated January 19, 2018, Appendix A, Section 11, 

Schedule 26 – Return on Capital for capital structure and rates of return; 

Schedule 7.1 – Accumulated Depreciation Continuity Schedule for depreciation rate for distribution mains; 

Schedule 10 – Net Salvage Continuity Schedule for negative salvage rate for distribution mains; 

Schedule 24 – Income Taxes for income tax rate; and 

Schedule 25 – Capital Cost Allowance for CCA Class 51 CCA rate. 
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3. NPS 20 IP REMOVAL COST: COST ALLOCATION 1 

The City has indicated that 380 metres of the abandoned NPS 20 IP gas line from the 2 

intersection of Como Lake Avenue and Clarke Road and North Road will conflict with a future 3 

municipal project and that it wants FEI to remove this portion of the gas line at FEI’s cost. FEI is 4 

willing to remove this portion of the NPS 20 IP gas line, however its position remains that the 5 

cost of such removal should be allocated between FEI and the City in accordance with the 6 

Operating Agreement.   7 

FEI has previously indicated its willingness to remove the 380 metres of the abandoned NPS 20 8 

IP gas line.  However, FEI has not agreed to the City’s proposal that FEI bear the entire cost of 9 

this removal.  In the City’s letter dated September 20, 2018, the City suggests that FEI should 10 

remove the entire 5.5 kilometre length of the NPS 20 IP gas line in the future14.  FEI is prepared 11 

to undertake the removal of any portion of the NPS 20 IP gas line, including either 380 metres 12 

or 5.5 kilometres in accordance with the Operating Agreement if the City exercises its rights 13 

under the Operating Agreement and requests such a removal. 14 

The Operating Agreement gives the City the right to request that FEI remove abandoned pipe 15 

but also contains an allocation methodology that makes the City responsible for a portion of 16 

those removal costs.  17 

Sections 4 and 5 of the Operating Agreement, quoted below, set out a cost allocation formula 18 

for situations where the City requires FEI to move a gas line.  The formula contemplates the City 19 

being responsible for the cost, subject to an adjustment based on a portion of the original book 20 

value that changes over time: 21 

4.   Upon the written request of the Corporation or the Municipal Engineer on 22 

its behalf, the Company shall change the location (which in the case of pipe 23 

means any change of either or both of line and elevation) of any part of the said 24 

works on public property to some other reasonable location on public property, 25 

and shall carry out each such change with reasonable speed. 26 

5.    (a) If the part of the said works of which the location is changed as 27 

provided in paragraph 4 hereof was (i) installed as to both line and elevation in 28 

accordance with the approval or instructions of the Municipal Engineer, or (ii) was 29 

installed as to line in accordance with the approval or instructions of the 30 

Municipal Engineer and was laid at a depth of at least 18 inches under a roadway 31 

paved with at least two inches of concrete or asphalt, or (iii) was installed as to 32 

line in accordance with the approval of the Municipal Engineer and is being 33 

changed because its line is no longer satisfactory to the Corporation, the 34 

                                                
14  Exhibit C1-7, page 3. 
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Corporation shall bear and pay to the Company the entire cost of the change less 1 

an amount equal to two (2) per cent of the installed value on the Company’s 2 

books of any of the said part of the said works which the Company takes out of 3 

service as a result of the change multiplied by the number of years during which 4 

it has been in service.  5 

(b) If the said part of the said works was not installed, or installed and laid, in one 6 

of the manners specified in clause (a) of this paragraph, the cost of such change 7 

shall be shared between the Corporation and the Company in such a manner as 8 

they may mutually agree and in default of agreement in such a manner as shall 9 

be settled by arbitration pursuant to the “Arbitration Act”.15  10 

As illustrated below in Section 3.4.3, applying the formula in section 5(a) of the Operating 11 

Agreement to an old gas line like the NPS 20 IP gas line, for which the original book value is 12 

much smaller than the removal cost, results in the City being responsible for most of the cost. 13 

In the sections below FEI describes:  14 

1. The complex scope of work associated with the removal of the  NPS 20 IP gas line (for 15 

the 5.5 kilometre length from the outlet of Coquitlam Gate Station and North Road 16 

mostly located along Como Lake Avenue within the City, as well as the 380 metre 17 

segment);  18 

2. The schedules associated with the removal of the NPS 20 IP gas line for both lengths of 19 

gas line; 20 

3. Cost estimates associated with both lengths of gas line; 21 

4. The application of the cost allocation formula in the Operating Agreement; 22 

5. The removal costs that would be shared between FEI and the City using the Operating 23 

Agreement cost allocation formula and the impacts on the incremental cost of service 24 

and average rates; and 25 

6. The removal costs and impacts on the incremental cost of service and average rates 26 

that would occur if the Operating Agreement cost allocation formula was not applied and  27 

FEI was required to assume all of the costs. 28 

3.1 NPS 20 IP GAS LINE REMOVAL 29 

Removal of the 5.5 kilometre length of the NPS 20 gas line would be a complex project. In 30 

general, the approach to remove the NPS 20 IP gas line would be similar to that required for the 31 

                                                
15  Appendix A. 
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construction of a new large diameter gas line such as the NPS 30 IP gas line.  However, instead 1 

of installing new pipe in the open trench excavation, the exposed NPS 20 IP gas line would be 2 

cut and sectioned into pieces so they can be safely removed from the trench and hauled offsite 3 

for disposal. As such, any plan to execute the removal of the NPS 20 IP gas line would involve 4 

the following main project components such as: 5 

 Project management (including stakeholder engagement); 6 

 Engineering procurement and construction management (EPCM); 7 

 Permits and approvals; 8 

 Property and right-of-way impact mitigation; 9 

 Inspection during the construction process; 10 

 Construction; 11 

 Materials removal and disposal; 12 

 Reinstatement and rehabilitation; and 13 

 Project close out. 14 

 15 
During the project planning phase, FEI would establish a project management team and 16 

prepare a project execution plan which would, among other things, address safety and 17 

environmental aspects and identify and mitigate project risks. An integral part of this process 18 

would be stakeholder and community consultation and engagement, and acquisition of 19 

necessary permits. 20 

FEI would engage a multidisciplinary team comprised of internal and external resources to 21 

assist FEI in executing a gas line removal project of this magnitude. Engineering services 22 

support would include a detailed survey of the NPS 20 IP gas line route along Como Lake 23 

Avenue, and generation of detailed drawings and construction specifications. Procurement 24 

services support would be required to facilitate the construction Request for Proposal (RFP) 25 

process. In addition, construction management services support would be required to manage 26 

the onsite construction scope associated with mobilizing and managing the contractor until the 27 

removal and disposal of the NPS 20 IP gas line and restoration and paving of the trench was 28 

complete.   29 

Construction activities to remove the NPS 20 IP gas line would require a third party contractor to 30 

prepare the work areas and manage the construction process, including liaising with the City on 31 

stakeholder, traffic and utility matters, similar to the construction of the NPS 30 IP gas line. The 32 

construction process required to remove the abandoned NPS 20 IP gas line would require the 33 

services of a contractor experienced in complex urban utility construction with the associated 34 

safety, environment and traffic management expertise. The construction process would involve 35 

the following stages: 36 
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 Indirect construction activities: 1 

o Mobilization and demobilization; 2 

o Security; 3 

o Trucking; 4 

o Supervision and administration; and 5 

o Maintenance and service of construction equipment; and 6 

 Direct construction activities: 7 

o Front-end preparation; 8 

o Traffic control; 9 

o Engineering; 10 

o Exposure and locating of utilities; 11 

o Excavation; 12 

o De-coating the exposed abandoned pipe; 13 

o Cutting and sectionalizing the abandoned pipe; 14 

o Removal, hauling, and disposal of the abandoned pipe; 15 

o Backfill of the empty trench; 16 

o Paving and restoration; and 17 

o Clean-up. 18 

 5.5 Kilometre Removal Scope 19 

The NPS 20 IP gas line exits from Coquitlam Gate Station below ground onto Spuraway 20 

Avenue. An elbow fitting then turns the gas line through ninety degrees from where it travels 21 

west for approximately 5.5 kilometres along Como Lake Avenue until it enters the City of 22 

Burnaby at North Road.  Between Coquitlam Gate Station and North Road the NPS 20 IP gas 23 

line is routed along the eastbound lanes of Como Lake Avenue.   24 

The 1958 as-constructed record drawings for the NPS 20 IP gas line indicate that Como Lake 25 

Avenue was a newly constructed road at that time.  Other notes on these drawings indicate that 26 

Como Lake Avenue would be under development for a period after the gas line was originally 27 

installed.  These drawings also indicate that the minimum depth of cover at the time of 28 

installation was approximately 1.1 to 1.2 metres to the top of the NPS 20 IP gas line. 29 

A depth of cover survey that was completed in 2012 for the 5.5 kilometres of the NPS 20 IP gas 30 

line indicates a depth of cover ranging from approximately 1 metre up to 4 metres (Figure 3-1).  31 

The average depth of cover along the 5.5 kilometre section is 1.78 metres as indicated by the 32 

red line in Figure 3-1. 33 
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Figure 3-1:  NPS 20 IP Depth of Cover 1 

 2 

The removal of the NPS 20 IP gas line will involve impacts to a number of existing third party 3 

utility mains and service connections including buried water, sanitary and storm, and above 4 

ground power and telecommunications. The NPS 30 IP gas line IFC Engineering Drawings 5 

show the utility service connections that connect from the utility mains in Como Lake Avenue to 6 

adjacent homes, business and commercial premises.  FEI referred to these IFC Engineering 7 

Drawings to review the details pertaining to the existing above-ground and buried utility 8 

infrastructure that now exist in proximity to the NPS 20 IP gas line along Como Lake Avenue. 9 

Because the utilities service both sides of Como Lake Avenue, they cross both the NPS 30 IP 10 

gas line and the existing NPS 20 IP gas line.  11 

FEI reviewed Project data to inform the scope, cost, and construction impacts resulting from 12 

removal of the abandoned NPS 20 IP gas line after the new NPS 30 IP pipeline was constructed 13 

and commissioned.  Many third party utilities will be impacted and the critical outcomes of this 14 

review include the following: 15 

1. From Coquitlam Gate Station to Poirier Street, a section which is approximately 2.2 16 

kilometres in length, there is an existing 300 millimetre diameter cast iron water main 17 

and an existing 200 millimetre diameter cast iron water main that run parallel to the NPS 18 

20 IP gas line on both sides. The offset between the water mains paralleling the NPS 20 19 

IP gas line is such that the water mains would require removal in order to remove the 20 

NPS 20 IP gas line; 21 
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2. From Poirier Street to Dogwood Street, a section that is approximately 2.6 kilometres in 1 

length, there is an existing 200 millimetre diameter cast iron water main that closely 2 

parallels the NPS 20 IP gas line. The water main may be difficult to protect during 3 

removal of the NPS 20 IP gas line and, therefore, may require removal prior to removal 4 

of the NPS 20 IP gas line and reinstatement thereafter; 5 

3. At several locations, existing utility storm mains are parallel to the NPS 20 IP gas line 6 

and would be disturbed during removal of the NPS 20 IP gas line; 7 

4. Between Dogwood Street and the intersection of Como Lake Avenue and Clarke Drive, 8 

the NPS 20 IP gas line passes under the south sidewalk along Como Lake Avenue. 9 

There is an existing overhead 60 kV transmission power line in this location that would 10 

severely restrict FEI’s ability to access and remove the NPS 20 IP gas line; 11 

5. At the major intersections such as Como Lake Avenue and Clarke Road, the density of 12 

large diameter utilities parallel to and crossing overhead the NPS 20 IP gas line will 13 

require significant effort and involve slow and challenging construction means and 14 

methods to successfully remove the NPS 20 IP gas line without impacting the operation 15 

of the adjacent utilities; and 16 

6. There are approximately 850 utility service crossings of the NPS 20 IP gas line.  17 

 18 
The construction process to remove the 5.5 kilometres of NPS 20 IP gas line would require the 19 

temporary isolation of at least two out of four lanes of traffic on Como Lake Avenue to facilitate 20 

the construction equipment and personnel that would undertake the necessary construction 21 

activities.  Similar to the NPS 30 IP gas line, the NPS 20 IP gas line crosses 35 intersections 22 

along Como Lake Avenue between Mariner Way and North Road inclusive. The removal of the 23 

NPS 20 IP gas line would require an open cut construction method to expose and remove the 24 

gas line and therefore these intersections would be shut down and closed to all traffic. Of these 25 

35 intersections, the following five are major north-south arterial road intersections: 26 

1. Como Lake Avenue & Poirier Street; 27 

2. Como Lake Avenue & Gatensbury Street; 28 

3. Como Lake Avenue & Blue Mountain Street; 29 

4. Como Lake Avenue & Clarke Road; and 30 

5. Como Lake Avenue & North Road. 31 

 32 
The City did not want these major intersections to be closed to traffic during construction of the 33 

NPS 30 IP gas line. The City’s concerns were accounted for in FEI’s construction execution 34 

plans and TMPs for the construction of the NPS 30 IP gas line.  FEI plans to utilize trenchless 35 

crossing methodologies for the construction of the NPS 30 IP gas line at these five major arterial 36 

road intersections.  37 
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Unlike the construction of a new gas line, it would not be possible for FEI to utilize trenchless 1 

construction methodologies to remove sections of the NPS 20 IP gas line from major 2 

intersections.  Instead, it would be necessary for FEI to open a trench along the full 5.5 3 

kilometre length including at major intersections, which would incur significant traffic impacts 4 

that would far exceed the traffic impacts associated with the construction of the NPS 30 IP gas 5 

line. 6 

The construction process to expose and remove the NPS 20 IP gas line would consist of open 7 

trenching up to 500 metres at a time and to a width adequate to safely expose the gas line 8 

without striking the NPS 20 IP pipe or damaging the gas line coal tar enamel protective coating 9 

material.  The NPS 20 IP gas line is coated in coal tar enamel that may contain low levels of 10 

asbestos.  This will require special handling and disposal techniques for cutting, handling and 11 

disposal of this pipe to ensure that any material removed from the pipe is done in a controlled 12 

process, and is collected and disposed of in a manner that protects workers and others from 13 

potential asbestos exposure.  As such, the construction process to expose the NPS 20 IP gas 14 

line, manually remove the coal tar epoxy coating at certain locations to facilitate sectionalizing 15 

the pipe, and then dispose of the removed coating material, and the coated pipe, would be very 16 

slow.   17 

In terms of construction duration, the NPS 30 IP gas line construction from Coquitlam Gate 18 

Station to North Road is scheduled to be completed in 2019 and will include all construction 19 

activities from initial contractor mobilization to final road restoration and paving.  The 20 

construction productivity required to meet this schedule is based on 10-hour working days for 21 

six days per week carefully managed under the strict requirements of a TMP.  FEI anticipates 22 

that the NPS 20 IP gas line removal from Coquitlam Gate Station to North Road could also be 23 

completed in one year if the same level of productivity to that scheduled for the NPS 30 IP gas 24 

line construction can be achieved for the NPS 20 IP gas line removal.  If the daily working 25 

hours, working days per week, or TMP requirements were to be more restrictive, then the work 26 

would take longer.   27 

Project planning for the NPS 20 IP gas line removal has not been developed to the same level 28 

as the NPS 30 IP gas line construction, which has 100 percent complete detailed design, IFC 29 

construction work packages, and an approved TMP. Therefore, at this stage, it is not possible to 30 

confirm the construction execution requirements to manage all potential construction challenges 31 

and constraints.  Detailed design work packages and construction execution plans would need 32 

to account for, among other things, the adjacent water, sanitary, storm and power utilities that 33 

parallel in proximity to the NPS 20 IP gas line between Coquitlam Gate Station and Como Lake 34 

Avenue and permitting requirements of the respective utility owners.  These undefined aspects 35 

have the potential to extend the estimated construction schedule set out below in Table 3-1 of 36 

Section 3.2.1. 37 

Based on the above high-level analysis of the NPS 20 IP gas line removal, FEI anticipates that 38 

scope and construction impacts would exceed those of the NPS 30 IP gas line installation.  39 
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 380 Metre Removal Scope 1 

The removal of 380 metres of NPS 20 IP gas line scope includes a section of the gas line that 2 

extends from the east side of the Como Lake Avenue and Clarke Road intersection west to 3 

North Road.  Within the intersection, the gas line is located in the eastbound slow lanes under 4 

the south curb line.  The NPS 30 IP gas line is routed from the median on the east side of the 5 

intersection diagonally across the east bound lanes and exits the intersection to the west in the 6 

east bound slow lane.  The NPS 30 IP gas line will be installed trenchlessly and at a depth 7 

below the existing utilities including the NPS 20 IP gas line. 8 

As the NPS 20 IP gas line exits the intersection to the west, the alignment jogs within the 9 

intersection via two forty-five degree elbows.  Upon exiting the intersection, the gas line travels 10 

in a straight line along the southern edge of the eastbound slow lane towards North Road.   11 

The construction removal process to expose, remove, and dispose of this section of gas line 12 

would be similar to that outlined for the 5.5 kilometres length above.  The construction would 13 

require the Como Lake Avenue and Clarke Road intersection to be shut down for the duration of 14 

the removal process.  There are numerous buried and above ground utilities parallel to the NPS 15 

20 IP gas line which would be impacted by the removal process.  North-south traffic would likely 16 

be fully restricted and unable to use the intersection during the removal work.  In addition, 17 

depending on how many east-west lanes would be required to accommodate the gas line 18 

removal, east-west traffic could also be severely impacted.   19 

FEI worked closely with the City to agree on the placement and extent of the NPS 30 IP 20 

construction equipment to support the trenchless construction at this intersection in order to 21 

minimize the traffic impacts.  Compared to the NPS 30 IP gas line construction, the NPS 20 IP 22 

removal construction would not be able to utilize trenchless construction method which will 23 

therefore result in significantly greater traffic impacts. 24 

The NPS 20 IP gas line removal from the Como Lake Avenue and Clarke Road intersection to 25 

North Road would occupy the eastbound lanes and require the shut down of these lanes to 26 

traffic use. 27 

3.2 NPS 20 IP GAS LINE REMOVAL SCHEDULE 28 

The earliest possible construction schedules for removal of the 5.5 kilometre and 380 metre 29 

sections of the NPS 20 IP gas line are included below.      30 

 NPS 20 IP Gas Line 5.5 Kilometre Removal Schedule 31 

A construction milestone summary for removal of the 5.5 kilometre segment is presented in 32 

Table 3-1 below.  If the NPS 20 IP gas line removal project is scheduled to occur directly after 33 

abandonment then there will be no need to grout the NPS 20 IP gas line during the 34 

abandonment process.  FEI is currently planning to abandon in place the existing NPS 20 IP 35 

gas line in late 2020 according to the schedule below.  Should the City request FEI to remove its 36 
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gas line after this timeframe, then the presence of grout in the NPS 20 IP gas line will 1 

complicate the removal process and slow the removal construction productivity.   2 

Table 3-1: 5.5 Kilometre Removal Milestone Summary 3 

Milestone 
Forecasted  

Date 

Completion of newly constructed NPS 30 IP gas line Q4-2019 

Completion of commissioning of NPS 30 IP gas line Q4-2019 

Conditioning of new NPS 30 IP gas line   Q1-2020 

Transfer of stations from old NPS 20 IP gas line to new NPS 30 IP gas line Q2-2020 

Decommissioning of existing NPS 20 IP gas line16 Q3-2020 

Abandonment of NPS 20 IP gas line) Q3/Q4-2020 

Commence project to remove NPS 20 IP gas line Q1 2021 

Finalize detailed engineering, TMP, permitting, and construction contract etc. Q3 2022 

Commence construction to remove the ~ 5,500 metres of NPS 20 IP gas line  Q1 2023 

Complete construction to remove the ~ 5,500 metres of NPS 20 IP gas line 
(including restoration and paving) 

Q1 2024 

 4 

 NPS 20 IP Gas Line 380 Metre Removal Schedule 5 

A construction milestone summary for removal of the 380 metre segment is presented in Table 6 

3-2 below. 7 

Table 3-2: 380 Metre Removal Milestone Summary 8 

Milestone 
Forecasted  

Date 

Completion of newly constructed NPS 30 IP gas line Q4-2019 

Completion of commissioning of NPS 30 IP gas line Q4-2019 

Conditioning of new NPS 30 IP gas line   Q1-2020 

Transfer of pressure regulating pit stations from old NPS 20 IP gas line to 
new NPS 30 IP gas line  

Q2-2020 

Decommissioning of existing NPS 20 IP gas line Q3-2020 

Abandonment of NPS 20 IP gas line  Q3/Q4-2020 

Removal of 380 metres of NPS 20 IP gas line  Q3/Q4-2020 

Restoration and paving of 380 metre trench  Q2/Q3-2021 

                                                
16 This scenario does not include grouting of the decommissioned NPS 20 IP gas line. 
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3.3 NPS 20 IP GAS LINE REMOVAL COST ESTIMATE 1 

FEI developed cost estimates for the following three NPS 20 IP gas line removal scenarios: 2 

 5.5 kilometre NPS 20 IP gas line removal cost estimate ungrouted;  3 

 5.5 kilometre NPS 20 IP gas line removal cost estimate grouted; and 4 

 380 metre NPS 20 IP gas line removal cost estimate.  5 

 5.5 Kilometre Removal Cost Estimate 6 

FEI prepared an AACE Class 5 cost estimate for the removal of the 5.5 kilometres of NPS 20 IP 7 

gas line in an ungrouted and grouted condition.  The main cost estimate components are 8 

detailed in Table 3-3.  The construction component comprises the largest percentage of the total 9 

cost and was based on a semi-detailed bottom-up approach having consideration for the 10 

following removal construction considerations: 11 

 General items; 12 

 Environmental protection; 13 

 Traffic Management; 14 

 Preparations for removal crews; 15 

 Primary removal operations; 16 

 Removal operations complicated by intersections; 17 

 Major utility conflicts; 18 

 Incidental work; 19 

 Surface restoration; 20 

 Demobilization; and 21 

 Contingencies. 22 

 23 
Owners costs comprise project management, stakeholder engagement, permitting etc. and was 24 

set at approximately 15% of the estimated construction costs.  EPCM includes external 25 

engineering, procurement, and construction management services and was also set at 26 

approximately 15% of the estimated construction costs.  Property and right-of-way (ROW) 27 

includes costs related to temporary land required during construction and was set at 28 

approximately 1% of construction costs.  Inspection includes onsite presence of multi-29 

disciplinary inspection services throughout the construction process and was set at 30 

approximately 2% of construction costs.  Contingency was set at 25% of the total estimate 31 

costs. 32 
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Table 3-3: 5.5 Kilometre Removal Cost Estimate Summary (Ungrouted) 1 

Item Description $ millions 

1 Owners Costs 5.8 

2 EPCM 5.4 

3 Property and ROW 0.4 

4 Inspection 0.7 

5 Construction 36.0 

6 Contingency 12.0 

7 Total 60.3 

 2 

The cost estimate for the removal of the 5.5 kilometres of NPS 20 IP gas line in a grouted 3 

condition was also developed utilizing the same basis of estimate as the ungrouted condition.  4 

The construction cost estimate was increased to account for the extra effort to remove the 5 

heavier pipe due to the presence of the grout material contained within.  The other cost estimate 6 

line items were escalated to account for the slightly higher estimated construction cost.  Overall 7 

the cost estimate to remove the NPS 20 IP gas line with grout is $64 million, which is $4 million 8 

more compared to the ungrouted cost estimate. 9 

 380 Metre Removal Cost Estimate 10 

The cost estimate for the removal of the 380 metre segment of the NPS 20 IP gas line was 11 

developed utilizing the same basis of estimate as for the removal of the 5.5 kilometres of NPS 12 

20 IP gas line and is summarized in Table 3-4.   13 

Table 3-4: 380 Metre Removal Cost Estimate Summary (Ungrouted) 14 

Item Description $ millions 

1 Project Management 0.8 

2 EPCM 0.7 

3 Property and ROW 0.1 

4 Inspection 0.1 

5 Construction 4.9 

6 Contingency 1.6 

7 Total 8.2 

3.4 ALLOCATION OF COSTS UNDER THE OPERATING AGREEMENT 15 

In order to determine the allocation of costs under the Operating Agreement, FEI first needs to 16 

determine the cost of the installation of the 5.5 kilometres of NPS 20 IP in 1957.  Since FEI’s 17 

records do not provide the level of detail necessary to determine the install cost of the NPS 20 18 

gas line in 1957, FEI has prepared an estimate of the installation cost in current 2018$ in 19 

section 3.4.1 below. 20 
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In section 3.4.2, FEI then explains and shows how the cost allocation formula from the 1 

Operating Agreement would be applied to the removal of the NPS 20 IP gas line. 2 

In section 3.4.3, FEI presents a summary of the impacts on the incremental cost of service and 3 

average rates if costs of removal of the NPS 20 IP gas line are allocated in accordance with the 4 

Operating Agreement cost allocation methodology and if FEI is required to assume all of the 5 

costs.  6 

 NPS 20 IP Gas Line Installation Cost Estimate in Current Dollars (2018) 7 

To determine the installed value of the NPS 20 IP gas line, FEI itemized the current NPS 30 IP 8 

budget estimate in sufficient detail to provide the granularity necessary for FEI to determine 9 

which budget components would not be relevant to gas line construction in 1957, and then 10 

applied appropriate factors and assumptions to the relevant budget components.   11 

This approach resulted in an estimated cost that accounted for, among other things, the shorter 12 

gas line length (20 kilometres to 5.5 kilometres), smaller pipe diameter (NPS 30 to NPS 20), 13 

less onerous project requirements and higher construction productivity in 1957 due to minimal 14 

urban development and fewer existing utilities.  The main assumptions FEI applied to this 15 

approach included: 16 

1. The level of effort in terms of project management, stakeholder engagement, permitting, 17 

engineering etc. to execute a gas line construction project in 1957 compared to 2018 18 

would be 10% to 30%; 19 

2. No trenchless construction was utilized in the construction of the NPS 20 IP gas line in 20 

1957; 21 

3. Much of the front end preparation and sophisticated construction practices executed by 22 

modern utility contractors including safety, security, environmental, traffic management, 23 

and stakeholder requirements etc. would not have been required in 1957; and 24 

4. Average construction productivity for the NPS 20 IP gas line would be 3 to 10 times 25 

faster in 1957 compared to the average construction productivity currently measured by 26 

FEI during the ongoing NPS 30 IP gas line construction. 27 

 28 
From the above analysis FEI’s cost estimate to construct the NPS 20 IP in 1957 is summarized 29 

in Table 3-5.  A high and low estimate range is presented to account for the uncertainty 30 

associated with the assumptions. 31 

Table 3-5: 1957 NPS 20 Installation Cost Estimate (2018 dollars) 32 

Item Description High ($ millions) Low ($ millions) 

1 Project Management 1.0 1.0 

2 EPCM 4.0 4.0 

3 Permits and Approvals 0.4 0.4 

4 Property and ROW 0.1 0.1 
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Item Description High ($ millions) Low ($ millions) 

5 Materials 2.0 2.0 

6 Inspection 0.6 0.6 

7 Pipeline Construction 15.0 5.0 

8 Tie-In and Commissioning 0.0 0.0 

9 Contingency 2.0 1.0 

10 Total 25.1 14.1 

 Application of the Operating Agreement Cost Allocation Formula 1 

In this section, FEI describes the cost allocation formula that determines how the City’s 2 

contribution to removal under the Operating Agreement would be applied. FEI also provides the 3 

high and low estimate of the removal costs for 5.5 kilometre and 380 metre segments of the 4 

NPS 20 IP gas line and the resulting cost allocations. 5 

The City’s contribution to relocation under the Operating Agreement can be expressed as 6 

follows: 7 

Municipality’s Contribution  =  CAC  –  [ 2%  x  COI  x  ( YC – YOI ) ] 8 

Where: 9 

 CAC is equal to total cost of the required alteration of the gas piping in the current year 10 

(this would include the cost of temporary works, bypasses etc., i.e. all inclusive) 11 

 COI is equal to the total cost of the original installation for the portion of the gas system 12 

being impacted and that will be removed  13 

 YC is equal to the current year in 4 digits 14 

 YOI is equal to the Year of original installation in 4 digits 15 

To determine the original installation cost, FEI: 16 

a) Estimated the cost of installing the existing system in the present day as described in 17 

Section 3.4.1.  18 

b) Used the Bank of Canada’s Inflation Calculator to determine the equivalent COI from 19 

2018$ current dollars to 1957$ deflated dollars. 20 

Appendix G-1 through G-4 show the estimated cost for installing the NPS 20 IP gas line in 21 

2018$ and restated in 1957$ using the Bank of Canada Inflation Calculator on the first page of 22 

each sub-appendix. The cost estimates are for the 5.5 kilometre segment and based on the high 23 

2018$ estimate of $25.1 million or the low 2018$ estimate of $14.1 million. In sub-appendices 24 

G-2 and G-4 the high and low cost estimate for the 380 metre segment was derived by prorating 25 
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the cost for the 5.5 kilometre segment. For example, the high cost for the 380 metre segment is 1 

approximately $1.7 million (380 metres / 5,500 metres x $25.1 million). 2 

Appendix G-5 provides FEIs calculations of removal costs in 2021 for the removal of 380 metres 3 

of the NPS 20 IP gas line and the removal costs in 2024 for the removal of 5.5 kilometres of the 4 

NPS 20 IP gas line. 5 

The following table summarizes the results in Appendix G: 6 

Table 3-6: Estimation of Original Cost, Number of Years Since Installation, Removal Costs and 7 
Cost Allocation 8 

  High Cost Low Cost 

  5.5 km 380 m 5.5 km 380 m 

1 Original Installed Cost 2018$ millions $25.1 $1.7 $14.1 $1.0 

2 Original Installed Cost 1957$ millions $2.8 $0.2 $1.6 $0.1 

      

3 No. of Years: Year of Removal 
minus Year of Installation 

67 Years 64 Years 67 Years 64 Years 

4 Removal Costs 2021  $9.4  $9.4 

5 Removal Costs 2024 $77.5  $77.5  

6 FEI’s Allocation17 $3.8 $0.2 $2.1 $0.1 

7 City Allocation $73.7 $9.2 $75.4 $9.3 

 9 
As shown above, the City’s contribution to removal costs for the NPS 20 IP gas line is expected 10 

to range from $9.2 million to $9.3 million for the 380 metre segment, and from $73.4 million to 11 

$75.7 million for the 5.5 kilometre segment. 12 

 Cost of Service and Rate Impacts for Removal of 380 metre and 5.5 kilometre 13 
Segments 14 

The comparative consequences from the cost allocation under the Operating Agreement versus 15 

FEI bearing all the removal cost are shown in this section on the average rate (called Levelized 16 

Rate), as is the incremental cost of service effect measured by the Annualized Cost of Service 17 

and the Present Value of the incremental cost of service. 18 

Costs and proceeds from the retirement and removal of depreciable gas plant in service are 19 

accounted in the net salvage deferral account.18  20 

                                                
17  FEI’s allocation is Original Installed Cost (Line 2) x 2% x Number of Years (Line 3). See also Appendix G.1 

through G.4. 
18  BCUC Order account-141-09 dated November 26, 2009, Appendix A, Page 13 of 110. 
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The tables in this section summarize the cost of removal impacts on FEI’s incremental cost of 1 

service and the average rate impact ($ / GJ) on FEI’s approximately 1 million natural gas 2 

customers. The column headed “Operating Agreement” contains the results if FEI was 3 

responsible for a portion of the removal costs as calculated using the Operating Agreement cost 4 

allocation formula. The column headed “City Demand” contains the results if FEI had to be 5 

responsible for all of the removal costs of the NPS 20 IP gas line. 6 

The following table shows the Annualized Cost of Service and the Present Value of the 7 

incremental Cost of Service and provides the ratio of the impact of the City’s demand relative to 8 

the formula contained in the Operating Agreement. 9 

Table 3-7: Summary of Scenarios Annualized Cost of Service and Present Value of Incremental 10 
Cost of Service 11 

 Operating 
Agreement $000’s 

City Demand 
$000’s 

Annualized Cost of Service 

Remove 5.5 km, Estimated Original Cost of $25.1 million 2018$ $204 $4,198 

Remove 380 m, Estimated Original Cost of $1.8 million 2018$ $13 $509 

Remove 5.5 km, Estimated Original Cost of $14.1 million 2018$ $115 $4,198 

Remove 380 m, Estimated Original Cost of $1.0 million 2018$ $8 $509 

Present Value of Incremental Cost of Service 

Remove 5.5 km, Estimated Original Cost of $25.1 million 2018$ $3,403 $69,926 

Remove 380 m, Estimated Original Cost of $1.7 million $225 $8,479 

Remove 5.5 km, Estimated Original Cost of $14.1 million 2018$ $1,912 $69,926 

Remove 380 m, Estimated Original Cost of $1.0 million 2018$ $126 $8,479 

 12 

The following four tables summarize the: 13 

a) Levelized rate impact ($ / GJ); 14 

b) Annualized cost of service; and 15 

c) Present value of the incremental revenue requirement for 50 years. 16 

For all scenarios the annual Sales and T-Service volumes (non-bypass) is 196,021 TJ to derive 17 

the Levelized Rate and the Annualized Cost of Service. FEI’s after-tax cost of capital is 5.61%, 18 

and is used to derive the Levelized Rate ($ / GJ) and the Present Value of the Incremental Cost 19 

of Service. 20 

Table 3-8:  5.5 kilometre Segment Removed $25.1 million 2018$; Comparison of Levelized Rates, 21 
Annualized Cost of Service & Present Value of Cost of Service  22 

Line 
No. Removal 5.5 km Segment 

Operating 
Agreement 

City 
Demand 
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1 Levelized Rate $ / GJ $0.001 $0.021 

2 Annualized Cost of Service $000’s $204 $4,198 

3 Present Value of Incremental Cost of Service  $000’s $3,403 $69,926 

 1 

Table 3-9:  380 metre Segment Removed $1.7 Million 2018$; Comparison of Levelized Rates, 2 
Annualized Cost of Service & Present Value of Cost of Service 3 

Line 
No. Removal 380 m Segment 

Operating 
Agreement 

City 
Demand 

1 Levelized Rate $ / GJ $0.000 $0.003 

2 Annualized Cost of Service $000’s $13 509 

3 Present Value of Incremental Cost of Service  $000’s $225 $8,479 

 4 

Table 3-10:  5.5 kilometre Segment Removed $14.1 Million 2018$; Comparison of Levelized Rates, 5 
Annualized Cost of Service & Present Value of Cost of Service 6 

Line 
No. 

Removal 5.5 km Segment Operating 
Agreement 

City 
Demand 

1 Levelized Rate $ / GJ $0.001 $0.021 

2 Annualized Cost of Service $000’s $115 $4,198 

3 Present Value of Incremental Cost of Service  $000’s $1,912 $69,926 

 7 

Table 3-11:  380 metre Segment Removed $1.0 Million 2018$; Comparison of Levelized Rates, 8 
Annualized Cost of Service & Present Value of Cost of Service 9 

Line 
No. 

Removal 380 m Segment Operating 
Agreement 

City 
Demand 

1 Levelized Rate $ / GJ $0.000 $0.003 

2 Annualized Cost of Service $000’s $8 $509 

3 Present Value of Incremental Cost of Service  $000’s $126 $8,479 

 10 

The summary details in the tables above illustrate the large rate and cost of service impact on 11 

FEI’s approximately one million natural gas customers throughout British Columbia that would 12 

result from the City’s demand. 13 

The removal of the 380 metre segment alone would have a rate impact of $0.003 per GJ if the 14 

City was not required to make its contribution as prescribed under the Operating Agreement.  15 

For removal of the entire  5.5 kilometres of the NPS IP 20 gas line along Como Lake Avenue, 16 

the rate impact would be, $0.021 per GJ (as compared to $0.001 per GJ if the Operating 17 

Agreement cost allocation was applied).  18 
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4. CONCLUSION 1 

The City’s demands with respect to both paving and removal of the NPS 20 IP gas line are 2 

inconsistent with the Operating Agreement and would have significant implications for FEI and 3 

its customers. 4 

The City’s demand for curb to curb repaving is estimated by FEI to result in an additional capital 5 

cost of approximately $4.0 million more that if FEI were to repair damaged pavement in 6 

accordance with the Operating Agreement and the Agreed Expanded Paving Specifications.  7 

The levelized rate impact of the City’s curb to curb paving demand is estimated by FEI to be 8 

$0.002 per GJ. 9 

FEI has estimated a $8.2 million (2018$) capital cost should the City request that FEI remove a 10 

380 metre segment of the NPS 20 IP gas line, provided this occurs before the line has been 11 

grouted.  FEI is prepared to remove all or portions of the NPS 20 IP gas line if the City exercises 12 

its rights under the Operating Agreement to request such a removal, which has not occurred.   13 

If the cost allocation formula under the Operating Agreement is applied to the removal of the 14 

380 metre segment, FEI estimates that FEI’s contribution to the capital cost would range from 15 

$0.1 million to $0.2 million, with an estimated levelized rate impact of $0.000 per GJ.  However, 16 

if the cost allocation formula was not applied, and FEI was required to pay for the entire cost of 17 

the removal of the gas line, FEI estimates that the cost to FEI would be $9.4 million, with an 18 

estimated levelized rate impact of $0.003 per GJ.   19 

If the cost allocation formula under the Operating Agreement was applied to the removal of the 20 

5.5 kilometres of the NPS 20 IP gas line along Como Lake Avenue, FEI estimates that FEI’s 21 

contribution to the capital cost would range from $2.1 million to $3.8 million, with an estimated 22 

levelized rate impact of $0.001 per GJ.  However, if the cost allocation formula was not applied, 23 

and FEI was required to pay for the entire cost of the removal of the gas line, FEI estimates that 24 

the cost to FEI would be $77.5 million, with an estimated levelized rate impact of $0.021 per GJ.   25 
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THIS AGREEMENT is made the 7th day of January i

1957

BETWN:

THE CORPORATION OF THE DISTRICT OF
CO QUITLAM
(hereinafter called "the Corporationll) i

OF THE ONE PARTI.

AND

BRITISH COLUMIA ELECTRIC COMPAN
LIMITED
(hereinafter called "the Companyll) i

OF THE OTHE PART.

WHAS:
A. Section 3 of the IlGas Utilities Actll reads

as follows:
113. Every gas utility which at the date

when this Act comes into force is carrying
on business as such in a municipality or area
in unorganized territory shall in such muni-
cipality or areai and every gas utility to
which a certificate of public convenience and
necessi ty is thereafter granted under the
IlPublic Utilities Act" shall in the municipal-

i ty or area in unorganized territory mentioned
in such certificatei be authorized and em-
powered to carry oni subject to the provisions
of the IlPublic Utilities Act" i its business as
a gas utility i andi without limiting .the gener-
ali ty of the foregoingi shall be authorized
and empowered:-

(a) To producei generate i storei mixi
transmit i distribute i deliver i
furnishi sell, and take delivery
of gas;

(b) To construct, develop, renew, .
alter, repair, maintain, operate,
and use real and personal pro-
perty for any of the said pur-
poses; and

(c) To place, constructi renew, alter,
repair, maintaini operate and use
its pipes and other equipment and
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appliances for mixing, trans-
mitting, distributingi deliver-
ing, furnishing, and taking
delivery of gas upon, along,
across, overi or under any pub-
lic street i lane i square, park i
public place i bridge, viaduct,
subway i or watercourse upon such
condi tions:-

(i) In a 'municipality as the
gas utility and the muni-
cipality may agree upon;
and

(ii) In unorganized territory
as the Minister of High-
ways may approve. 11

B. The Company has obtained from the Public

utilities Commssion of British Columbia a Certificate

of Public Convenience and Necessity dated the 29th day

of July i 1955 and approved by Order in Council made

the 23rd day of August, 19551 which Certificate i inter

alia, certifies that public convenience and necessity

will require the construction and operation by the

Company of a project for the supply of natural gas to

the public for compensation in the area wi thin the

jurisdiction of the Corporation (hereinafter called
"the Municipali ty" ), among othe~ places.

C. The parties desire to agree upon the

condi tions under which the Company may exercise in the

Municipality its powers under the "Gas Utilities Act"

and the Certificate of Public Convenience and Neces-

sity referred to in Recital "B" hereof.

NOW THIS AGREEMNT WITNSSETH that the parties

hereto have mutually agreed as follows:

1. The Corporation and the Company hereby

agree that the conditions upon which the Company may,

pursuant to the II Gas Utili ties Act II and the said Certi-

,j,
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ficate of Public Convenience and Necessity i place i

constructi renew, alteri repair, maintain, remove,

operate and use its pipes and other equipment and ap-

pliances for mixingi transmitting, distributing, deli-

vering, furnishing and taking delivery of gas (which

pipes and other equipment - including gas regulating

vaults and vents therefrom and cathodic protection

equipment - and appliances are hereinafter called "the

said works ") upon, along, across, over, or under any

public street, lane, square, park i public place, bridge i

viaduct i subway, or watercourse in the Municipality (all

or any of which are hereinafter called "public property")

shall be those set out in the paragraphs hereof numbered

2 to 17 and the Corporation hereby consents to the Com-

pany undertaking construction or work on or over any

public property in the Municipality in compliance with

such terms and conditions.

2. Subject to paragraph 3 hereof, before

placing or constructing any of the said works on public

property, or removing such works, the Company shall sub-

mit details thereof in writing to the Corporation's

Municipal Engineer. Such details shall include plans
and specifications showing the location, size and

dimension of the said works. The Company shall not

proceed with such placing, construction or removal of

the said works until the Municipal Engineer shall have

approved the proposed works i such approval not to be

unreasonably withheld or delayed. If such approval is

not acted upon within one (1) year then a new approval

shall be obtained.

3. The Company may from time to time without
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submi tting details to or obtaining the approval of the

Municipal Engineer but subject to paragraph 8 hereof

(i) open up any public property for the

purpose of carrying out repairs and

maintenance to any part of the said

worksi and

(ii) place and construct on public pro-

perty gas service pipes (including

val ves) from its mains to the pre-

mises of its customers; but the

Company shall place and construct

such service pipes, in accordance

with any reasonable written instruc-

tions, either of general or parti-

cular application, that the Muni-

cipal Engineer may from time to

time give to the Company and shall,

if so required in writing by the

Municipal Engineer, supply to the

Municipal Engineer each month a

list of addresses of premises to

which service pipes shall have been

so placed and constructed during

the preceding month.

4. Upon the written request of the Corporation

or the Municipal Engineer on its behalf, the Company shall

change the location (which in the case of pipe means any

change of either or both of line and elevation) of any

part of the said works on public property to some other

reasonable location on public property, and shall carry

out each such change with reasonable speed.
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5. (a) If the part of the said works of which

the location is changed as provided in paragraph 4 here-

of was (i) installed as to both line and elevation in

accordance with the approval or instructions of the Muni-

cipal Engineeri or (ii) was installed as to line in

accordance with the approval or instructions of the Muni-

cipal Engineer and was laid at a depth of at least i8

inches under a roadway paved with at least two inches of

concrete or asphalt, or (iii) was installed as to line in

accordance with the approval or instructions of the Muni-

cipal Engineer and is being changed because its line is

no longer satisfactory to the Corporation, the Corporation

shall bear and pay to the Company the entire co'st of the

change less an amount equal to two (2) per cent of the

installed value on the Company's books of any of the said

part of the said works which the Company takes out of

service as a result of the change multiplied by the number

of years during which it has' been in service.

(b) If the said part of the said works was

not installed, or installed and laid, in one of the man-

ners specified in clause (a) of this paragraph, the cost

of such change shall be shared between the Corporation

and the Company in such manner as they may mutually agree

and in default of agreement in such manner as shall be

settled by arbitration pursuant to the "Arbitration Act".

6 . Notwithstanding anything hereinbefore con-

tained, if either party shall request the other party

to make some temporary change in such other party i s

pipes, equipment, plant or appliances installed on,

over, under or adjacent to, public property in order to

facilitate the installation or construction of new pipes,

~
~
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equipment, plant or appliances by the requesting party,

such other party shalli if it reasonably cani carry out

the change or alteration requested and shall charge the

requesting party with the entire cost thereof.

7. Before the Corporation stops up or closes

to the public for the benefit of some person or corp-

oration other than the Corporation any public property

it shall inquire of the Company in writing whether the

Company has any of the said works oni over, or under,

such public property. If within ten (LO) days of

recei ving such inquiry the Company advises the Corp-

oration in writing that it has any of the said works on,

over, or under, such public property i the Corporation

shall not so stop up or close such public property until

the Company shall have agreed with such person or corp-

oration for the removal, abandonment, or relocation, of

the said works at the expense of such person or corporation.

8. The Company shall carry out all work done

by it on public property pursuant to this agreement sub-

stantially in accordance with the details approved pur-

suant to paragraph 2 hereof (where applicable) and in a

manner reasonably satisfactory to the Municipal Engineer i

wi thout undue delay, in a good and workmnlike maner,

and so as to cause as little damage and obstruction as

practicable, and shall reinstate the paving or surface on

public property which it has disturbed in as good a state

of repair as it was prior to its disturbance and in ac-

cordance with reasonable specifications laid down by,

and subject to the supervision of i the Municipal Engi-

neer. Except in the case of emergency work the time at

which all work is carried out shall be subject to the

....;...... .
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approval of the Municipal Engineer. The Municipal Engi-

neer may require that he shall be given reasonable notice

of the proposed time at which any work, other than emer-

gency work, is to be carried out.

9. In the placing, constructioni renewal,

alteration, repair, maintenancei removal, operation and

use of the said works the Company shall not destroy or

damge the property of the Corporation except as it is

authorized to do so by this agreement or by the Corp-

oration; buti if at any time the Company does destroy or

damage the property of the Corporationi the Company shall

bear the cost of repairing the same in such maner as to

leave the same in as good a state of repair as it was in

prior to the doing of such destruction or damage and to

the reasonable satisfaction of the Municipal Engineer.

10. If the Corporation shall destroy or damage

any part of the said works on, over, or under, public

, property which was installed

(i) before the date hereof and is deemed

under paragraph 13 hereof to have

been property placedi constructed,
maintained and operated in accord-

ance with this agreementi or

(ii) after the date hereof either sub-

stantially in accordance with the

plans and specifications approved

by the Municipal Engineer under

paragraph 2 hereof, or substantially

in accordance with instructions gi ven

under paragraph 3 hereof i whichever

is applicable,

,j
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the Corporation shall bear the cost of repairing the same

in such manner as to leave the same in as good a state

,~".

of repair as it was in prior to the doing of such destruc-

tion or damge and to the reasonable satisfaction of the
.

Company. In all other cases the cost of repairing such

destruction or damage shall be borne by the Company.

11. The Company agrees that it will indemnify

and save the Corporation haress against and from all

loss, costs, damages, expenses, suits, demandsi actions,

claims and liabilities of every kind (other than such

as are caused by or arise from any wilful act of the

Corporation or act of the Corporation amounting to

negligence on the part of the Corporation) caused by

or arising out of the Company placing, constructingi

renewing, al teringi repairing i maintaining, removingi

operating or using any of the said works upon, along,

across, over or under any public property.

l2 . The parties hereto agree from time to time

to execute such further assurances i approvals and con-

sents as may be necessary to carry out the intent of

this agreement.

13. The Corporation agrees that all the said

works heretofore placed, constructed, maintained and

operated wi thin the Municipality shall be deemed to have

been property placed, constructed, maintained and oper-

ated in accordance with this agreement and that the

Company may exercise its said powers in respect of them

subject to the terms of this agreement so far as they

are applicable thereto.

14. It is hereby mutually agreed that, ~n

the event the Corporation does not have a Municipal
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Engineer, the Municipal Clerk will act in the place and

stead of the Municipal Engineer in respect of all matters

pertaining to or arising out of this agreement.

15. The said works shall be placed, worked upon,

or removedi in such manner as not to interfere with any

pipe, conduit, wire, ducti manhole, drainage ditch i culverti

or any other structure which shall have been laid down in

any public property by the Corporation or under the per-

mission of the Corporation or by virtue of any charter

granted by competent authority.

16 . The said works and every part of them from

time to time placedi constructed or maintained on any

public property shall be and remain the property of the

Company which shall be entitled at any time to remove

the same subject to the terms of this agreement.

l7. This agreement shall enure to the benefit

of and be binding upon the parties hereto ~ their suces-

sors and assigns.

IN WITNESS WHEREOF the parties hereto have

executed this agreement as of the day and year first

above written.

The Corporate Seal of the
Corporation was affixed
hereto in the presence of:

ilL. J. Christmaslt

.Keeve
"F. L. Pobst"
GJ.erK

The Common Seal of the L
Company was affixed hereto
in the presence of:

II H. L. Pu 
dy 

it 

j

V:1ce-Presldent
"G. G. Woodward"
secretary
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BRITISH COLUMBIA ELECTRIC COMPANY LIMITED

MEMO FROM: R. R. Dodd 3rd April, 1957

TO: Messrs. P. W. Barchardi Our File: lll/56
R. M. Bibbs, G. Hargreaves i
K. F. Kangas, H. T . Libby,
W. C. Mainwaringi C. A.
Manson, J. L. McLeanl
H. J. Merilees, H. L. Purdy,
A. B. Robertson, E. H.
Rohrer and O. E. Zwanzig

RE: Corporation of the District of
Coqui tlam - Use of Streets for
Natural Gas Pipes

-i

Enclosed herewith please find a copy of

the agreement dated 7th January, 1957 entered into with

the Corporation of the District of Coqui tlam setting

out the conditions under which we may use their streets

for laying gas pipes.

This agreement is in the standard form and

is identical to the Port Moody and Port Coquitlam ones.

The original certified copy together with

the by-law approving this agreement is filed in the

President i s office and a true copy of the by-law with

an executed copy of the agreement is available in the

legal division file. ~'-~
RR :ls
Enclosure
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1 INTRODUCTION 

1.1 CONTEXT 

FortisBC Energy Inc (FortisBC) is proposing to undertake utility works along the Como Lake Avenue corridor in 

Coquitlam, BC.  FortisBC engaged WSP Canada Inc. (WSP) to conduct a pre-construction survey of the road right 

of way to document the pre-construction conditions and existing distresses in the adjacent road infrastructure.   

This survey documented observed pre-existing roadway conditions in pavement areas next to the utility trench 

restoration zone required for this project as shown in Figure 1.  This survey will also help clarify whether any post-

utility construction pavement damage was likely a result of FortisBC construction activities or if it was related to 

pre-existing conditions within the right of way. 

 

Figure 1 - Proposed Route of Utility Works from FortisBC 

WSP reviewed the roadway infrastructure along Como Lake Avenue and Spuraway Avenue between North Road to 

the west and Pinnacle Street to the east.  Adjacent roadways intersecting Como Lake Avenue were not inspected 

beyond the intersection areas connecting with the main corridor. 

The centreline length of the roadways reviewed is approximately 5,600 metres, and based on an average roadway 

width of about 14 meters, this represent about 80,000 m2 of asphalt pavements, about 10,700 m of curbs, and about 

19,000 m2 of concrete sidewalks in the project area. 



 

 

 

 

Pre-Construction Roadway Condition Assessment 
Project No.   181-14254-00  
FortisBC 

WSP 
October 2018  

Page 2 

1.2 INSPECTION METHODOLOGY 

For this project, we utilized a manual visual site survey with WSP field staff to map the type, severity, and extent of 

observed distresses in the road allowance.  These observations are supplemented with additional field photos of 

notable distresses. 

WSP staff walked the length of the route and identified key distresses observed in the roadway and sidewalk areas 

that we could see from the safety of the sidewalks along the roadway.  We undertook observations in each travel 

direction, walking along the south and the north sidewalks next to the surveyed roadway. 

Staff recorded their observations in a mobile ArcGIS Collector application and digitized the approximate location 

and extent of the distresses on their mobile data collection device.  The locations of the distresses were located using 

the underlying orthophotos of the roadway as location references and digitized on the screen of the device.  The 

location and extent of the observed distresses were located based on the available resolution of the orthophotos, the 

ability to digitize the desired location on the mobile device, and observed field references.  Therefore, the locations 

and measurements recorded in this survey are expected to be approximately located to within 1 meter of the noted 

distress area observed in the field by the condition assessment staff.  A screen shot of the digitization feature is 

shown below. 

 

Figure 2 - Collector for ArcGIS – Example of Digitizing a Field Observation Area 

This collected information provides a comprehensive map of the location of existing distresses and will help to 

identify areas where proposed utility works may be adjacent to existing pavement distresses, as shown in the figure 

below. 
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Figure 3 - Example of Digitized Distress Observations – Como Lake Ave from Montrose St to Thermal Dr 

The findings of the survey, including associated photos of the distress, are provided in an ESRI geodatabase for 

future referencing and review of the pre-construction observations.  This information can be referenced to detailed 

design drawings to provide additional information relating proposed utility works and existing condition 

observations. 

1.3 DISTRESS ASSESSMENTS 

We based this distress assessment survey on the ASTM D-6433 Standard Practice for Roads and Parking Lot 

Pavement Condition Index Surveys.  We identified the following distresses that staff could visually observe in the 

roadway areas from the adjacent sidewalks: 

Table 1 - Distress Assessment Details 

ROADWAY 

AREA DISTRESS NOTES SEVERITY TO COLLECT 

Pavements Alligator Fatigue Cracking Alligator Cracking, Block Cracking, and Edge 

Cracking 

Low / Medium / High 

Linear Cracking Longitudinal and Transverse Cracking, Joint 

Reflection Cracking 

Medium / High  

Unsealed Cracks > 10 mm 

(visual estimate) 

Sealed Cracks in Poor 

condition 

Distortion Surface irregularities including Bumps and 

Sags, Corrugation, Depression, and Shoving 

that impact ride quality 

Medium / High  

based on ride quality 

assessments 
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ROADWAY 

AREA DISTRESS NOTES SEVERITY TO COLLECT 

Rutting Identify where rutting is noticeable and 

impacting pavement performance 

Medium / High  

Rut Depth > 13 mm (visual 

estimate) 

Patch or Utility Cut Identify the location of patching that is less 

than full-lane width or existing patches / utility 

cuts 

Low / Medium / High 

Curbs Broken Areas where more than 100 mm of material is 

broken from the curb or interconnected 

cracking 

Medium / High 

Cracked Curbs where cracking is > 10 mm width Medium / High 

Out of Elevation Curb is horizontally or vertically displaced or 

misaligned > 50 mm 

Medium / High 

Missing Curb removed or not existing, including 

temporary asphalt patches 

High 

Sidewalks and 

Paths 

Broken Areas where more than 100 mm of material is 

broken from the surface or interconnected 

cracking > 10 mm 

Medium / High 

Cracked Surface where cracking is > 10 mm width Medium / High 

Out of Elevation Surface is horizontally or vertically displaced 

or misaligned > 50 mm 

Medium / High 

Patching Temporary patches or fillets in the surface Medium / High 

Missing Areas were sidewalk surface is missing High 

Where notable distresses or conditions were observed, the field staff made additional notes or attached photographs 

of the area to the observation record.  Distresses for other infrastructure and other general observations were also 

recorded in the system. 

These observations were entered in the Collector for ArcGIS mobile application and recorded in an ESRI 

geodatabase for future mapping and analysis of the condition survey findings. 

1.4 CORRIDOR IMAGERY 

In addition to the field observations, WSP also undertook a high-resolution geo-referenced imagery scan of the full 

length of the right of way in the work area.  We utilized our Trimble MX7 vehicle mounted mobile imaging system 

to collect high-resolution (30 MP) 360-degree geo-referenced images.  This system provides high-accuracy GNSS 

location referencing so that pre-construction field condition imagery can be accurately located in the future.  This 
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provides an option to undertake additional post-processing of the imagery to further measure or extract features from 

this dataset if required in the future. 

These images will be made available through an online website that can also integrate the distress observation 

records.   
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2 CONDITION ASSESSMENT FINDINGS 

2.1 SUMMARY OF OBSERVATIONS 

WSP staff undertook field condition assessment observations between October 17 and October 20, 2018.  Right of 

way imagery for the corridor was collected on October 22, 2018. 

Field results were reviewed using available orthophotos, street-level image mapping services, and photos collected 

by field staff.  Adjustments were made to some recorded distress extents or distress classifications (type of distress, 

severity of distress) as part of our review of the collected data. 

2.1.1 PAVEMENT DISTRESSES 

The following table summarizes the recorded observations for the roadway pavement surfaces: 

Table 2 - Pavement Distress Summary 

DISTRESS SEVERITY COUNT AREA (M2) 

Alligator Fatigue Cracking Low 29 3,879 

Alligator Fatigue Cracking Medium 34 3,791 

Alligator Fatigue Cracking High 9 889 

Linear Cracking Low 87 3,226 

Linear Cracking Medium 37 4,006 

Patching and Utility Cuts Low 227 4,844 

Patching and Utility Cuts Medium 69 715 

Patching and Utility Cuts High 14 58 

Rutting Medium 7 2,204 

Distortions Low 20 314 

Distortions Medium 33 1,244 

Distortions High 8 688 

Other Distresses Low 1 3 

Other Distresses Medium 1 9 

Other Distresses High 1 1 

Total 
 

577 25,871 

The estimated total pavement area assessed during the survey is approximately 80,000 m2.  Not all observed low 

severity distresses were collected, particularly rutting, linear cracking, and distortion type distresses. 
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2.1.2 CURB DISTRESSES 

The following table summarizes the recorded observations for the curbs next to roadway surfaces: 

Table 3 - Curb Distress Summary 

DISTRESS SEVERITY COUNT LENGTH (M) 

Broken Medium 10 8.9 

Cracked Medium 6 56.3 

Out of Elevation Medium 2 7.9 

Missing High 1 0.5 

Other Medium 1 3.2 

Total  20 76.7 

The estimated total curb length assessed during the survey is approximately 10,700 m.  Low severity distresses 

observed were not collected. 

2.1.3 SIDEWALK DISTRESSES 

The following table summarizes the recorded observations for the sidewalk surfaces: 

Table 4 – Sidewalk Summary 

DISTRESS SEVERITY COUNT AREA (M2) 

Cracked Medium 74 381.4 

Cracked High 1 9.9 

Broken Medium 4 6.0 

Broken High 1 3.3 

Patching Medium 1 2.0 

Out of Elevation High 2 11.4 

Out of Elevation Medium 24 200.9 

Missing High 1 2.0 

Missing Medium 1 1.0 

Other High 6 60.7 

Other Medium 2 37.0 

Total 
 

117 715.8 

The estimated total sidewalk area assessed during the survey is approximately 19,000 m2.  Low severity distresses 

observed were not collected. 
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2.1.4 OTHER DISTRESSES AND OBSERVATIONS 

The following table summarizes the recorded observations for medians and other types of roadway infrastructure in 

the roadway area.  Staff identified several point observations where damage or settlement was visible for numerous 

utility or junction boxes in the sidewalk areas: 

Table 5 - Observations and Other Distress Summary 

DISTRESS/OBSERVATION SEVERITY COUNT AREA (M2) 

Cracked Medium 5 51.1 

Broken Medium 2 8.5 

Observations (Area) N/A 7 1,257.9 

Observations (Point) N/A 24 N/A 

Total 
 

38 1,317.4 

Some of the observation areas noted in the records identify pavement areas where observed conditions may require 

repairs or rehabilitation to the roadway pavements. 

2.2 ANALYSIS OF ASSESSMENT OBSERVATIONS 

The results of the condition assessment survey were reviewed by our asset management staff who are experienced in 

roadway infrastructure and pavement management.  The assessment of the infrastructure along the project extents is 

based on the recorded distress observations and the potential repair or rehabilitation options that may be suitable to 

address the items identified in this survey. 

2.2.1 ROADWAY PAVEMENTS 

The observed condition of the roadway pavements around the planned utility works varies throughout the extent of 

the project.  The recorded distress observations can help identify areas where pavements could be considered as 

being in “Good”, “Fair” or “Poor” condition. 

The following tables summarize the extent of the observed distresses through the full length of this roadway.  The 

percentage of total pavement area with distresses is based on an estimated pavement area for this corridor of about 

80,000 m2 (5600 m centreline length by 14 m typical width). 

Table 6 - Distresses as Percentage of Area, by Distress Type 

DISTRESS TYPE AREA (M2) 
% TOTAL DISTRESS 

AREA 
% OF TOTAL EST 

PAVEMENT AREA 

Alligator Fatigue Cracking 8,559 33% 11% 

Linear Cracking 7,232 28% 9% 

Patching and Utility Cuts 5,617 22% 7% 

Rutting 2,204 9% 3% 

Distortions 2,247 9% 3% 

Other Distresses 12 0% 0% 
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DISTRESS TYPE AREA (M2) 
% TOTAL DISTRESS 

AREA 
% OF TOTAL EST 

PAVEMENT AREA 

Total 25,871 100% 32% 

 

Table 7 - Distresses as Percentage of Area, by Severity 

DISTRESS SEVERITY AREA (M2) 
% TOTAL DISTRESS 

AREA 
% OF TOTAL EST 

PAVEMENT AREA 

Low 12,267 47% 15% 

Medium 11,968 46% 15% 

High 1,636 6% 2% 

Total 25,871 100% 32% 

The results indicate that a significant percentage, an estimated 32 percent, of the total pavement area along the 

length of the project has noticeable distresses recorded in this survey. 

The extent of the distressed pavement area would indicate that there likely many sections where a full width 

rehabilitation treatment could be the best life cycle cost approach to managing these pavements and coordinating the 

future utility cut repairs.  Many of these pavements would likely be rated as being in “Fair” to “Poor” condition. 

The curb lane pavements generally were observed to have more areas of fatigue type distresses and medium or high 

severity distresses recorded. This would be expected as these travel lanes typically experience more loading from 

heavier vehicles, such as transit buses.  The centre lane pavements in several sections show areas of significant 

distresses, in addition to other low severity distresses that were not recorded during this survey.   

Typically, the service life of an arterial pavement will depend on the pavement structure, sub-surface conditions, and 

traffic loading on the roadway; these items were not assessed or evaluated during this survey.  Depending on these 

factors, the distresses evident in a pavement, and the level of service expectations of the municipality, the typical 

service life of a municipal arterial pavement in the Lower Mainland region can likely range between 12 to 40 plus 

years, with many arterial pavements typically seeing rehabilitation cycles in the range of 20 to 30 years.  A more 

detailed structural and traffic loading assessment would be required to determine recommended rehabilitation 

treatments and timing for the pavements along this route. 

In our opinion, based on the observed surface conditions of the pavements, including the type, severity, and scope of 

distresses observed along Como Lake Avenue and Spuraway Ave, several sections of these roadways will likely 

need a full width rehabilitation treatment or extensive repairs within the next five to ten years. 

We also reviewed the available “Last Year Paved” data published by the City of Coquitlam on their public mapping 

website, QtheMap.  This data indicated that past repaving works were undertaken in lengths of multiple blocks.  We 

have identified a series of uniform pavement segments based on the year paved and the observed distresses found in 

this survey.  We reviewed these major pavement segments along the corridor to identify areas where the observed 

distress types and extents were similar.   We utilized the collected condition data to analyse the information with an 

operational dashboard developed in our ArcGIS online toolset.  The dashboard allows a quick review of how 

pavement sections have performed and how the existing distresses are distributed in these different areas.   

An example of a dashboard summary is shown in the following figure. 



 

 

 

 

Pre-Construction Roadway Condition Assessment 
Project No.   181-14254-00  
FortisBC 

WSP 
October 2018  

Page 10 

 

Figure 4 – Example of an Operational Dashboard from our Data Portal 

We have included more detailed extracts of the Dashboard views for the extent of the project in Appendix B. 

A summary of the observations for each of the identified uniform pavement segments is detailed in the following 

sections. 
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2.2.1.1 NORTH RD TO ROBINSON ST 

The Coquitlam mapping system indicates that this section was last paved in 1989.  We note that sections of the road 

between Clairmont St and Emerson St appear to have been repaved as part of recent transit system works and these 

dates have not been noted on the City mapping system.  The majority of distresses observed in this section are 

rutting, patching and distortions.  There are some areas of linear cracking and alligator cracking. 

 

Figure 5 - Example of Alligator Cracking – North to Robinson 
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2.2.1.2 ROBINSON ST TO BLUE MOUNTAIN ST 

The Coquitlam mapping system indicates that this section was last paved in 2006.  The majority of distresses 

observed in this section are patching, linear cracking, and rutting.  There are some areas of alligator cracking and 

distortions. 

 

Figure 6 - Example of Patching – Robson to Blue Mountain 
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Figure 7 - Example of Patching at Banting St 
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2.2.1.3 BLUE MOUNTAIN ST TO GATENSBURY ST 

The Coquitlam mapping system indicates that this section was last paved in 2004.  The majority of distresses 

observed in this section are alligator cracking, patching, and distortions.  There are some areas of linear cracking and 

rutting.  The type and location of distresses observed would indicate that this section could be a candidate for a 

potential full width rehabilitation treatment. 

 

Figure 8 – Example of Alligator Cracking – Near Blue Mountain St 
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Figure 9 - Example of Linear Cracking and Alligator Cracking Near Blue Mountain St 
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Figure 10 - Example of Alligator Cracking - Near Porter St 
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Figure 11 - Alligator Cracking and Patching Near Lillian St 
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2.2.1.4 GATENSBURY ST TO POIRIER ST 

The Coquitlam mapping system indicates that this section was last paved in 2003.  The majority of distresses 

observed in this section are patching, linear cracking, and alligator cracking.  There are some areas of distortions and 

rutting.  The type and location of distresses observed would indicate that this section could be a candidate for a 

potential full width rehabilitation treatment. 

 

Figure 12 - Example of Patching at Regent St 
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Figure 13 - Example of Alligator Cracking Near Crestwood Dr 
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Figure 14 - Example of Alligator Cracking Near Wasco St 
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Figure 15 - Example of Distortion and Cracking Near Poirier St 
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2.2.1.5 POIRIER ST TO BAKER ST 

The Coquitlam mapping system indicates that this section was last paved in 1965, although it is possible that this 

area has been repaved since that time.  The vast majority of distresses observed in this section are linear cracking, 

and alligator cracking.  There are some areas of patching, rutting, and distortions, along with further extents of low 

severity sealed linear cracking that was not recorded during the survey.  The type and location of distresses observed 

would indicate that this section could be a candidate for a potential full width rehabilitation treatment. 

 

Figure 16 - Example of Alligator Cracking at Prospect St 
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Figure 17 - Example of Alligator Cracking Near St Laurence St 
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Figure 18 - Example of Alligator Cracking at Thermal St 
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Figure 19 - Example of Alligator Cracking at Thermal St 
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2.2.1.6 BAKER ST TO MARINER WAY 

The Coquitlam mapping system indicates that this section was last paved in 1962, although it is possible that this 

area has been repaved since that time.  The vast majority of distresses observed in this section are alligator cracking, 

linear cracking, and patching.  There are some areas of distortions, along with further extents of low severity sealed 

linear cracking that was not recorded during the survey.  The type and location of distresses observed would indicate 

that this section could be a candidate for a potential full width rehabilitation treatment. 

 

Figure 20 - Example of Alligator Cracking at Baker St 
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Figure 21 - Example of Alligator Cracking and Distortions East of Baker at Bus Stop 
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2.2.1.7 SPURAWAY AVENUE - MARINER WAY TO PINNACLE ST 

The Coquitlam mapping system indicates that this section was last paved in 1962, although it is possible that this 

area has been repaved or partially repaved since that time.  There is a large area of high severity alligator cracking in 

this section and other areas of patching.  The type and location of distresses observed would indicate that this section 

could be a candidate for a potential full width rehabilitation treatment. 

 

Figure 22 - Example of Alligator Cracking West of Pinnacle St 
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2.2.2 CURBS, SIDEWALKS, AND OTHER ROADWAY INFRASTRUCTURE 

Based on the number and extent of distresses observed during this survey, the curbs, sidewalks, medians, and other 

roadway assets are generally considered to be in good condition. 

Typically, most of the observed distresses in these assets is localized and is not extensive throughout the length of an 

asset segment.  Overall, only a small percentage of the estimated asset extents had defects observed and recorded.  

Significant distresses were noted for less than 5% of the estimated sidewalk area, and less than 1% of the estimated 

curb length along the length of the utility project. 

Repairs for most of these distresses, if deemed necessary, would likely be undertaken as localized repairs and would 

typically not require major rehabilitation. 

Some examples of observed distresses are shown in the following photographs. 

 

Figure 23 - Example of Sidewalk Out of Elevation (settled patch around pole) 
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Figure 24 - Example of Sidewalk Cracking - High (driveway crossing next to construction site) 

 

Figure 25 - Example of a Cracked Curb 
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Figure 26 - Example of a Broken Median 

 

Figure 27 - Example of Observation – Junction / Utility Box Lid Damaged / Settled 
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3 SUMMARY 
The team from WSP completed a condition assessment of the roadway along the planned construction corridor for 

the FortisBC utility works.  The location and assessment of existing distresses in the adjacent roadway infrastructure 

has been recorded in a spatial database. 

The assessment has been based on visual observations of the surfaces of the roadway infrastructure along the route, 

and is further supported with a set of 360 degree images for the length of the route that were collected after the 

completion of the condition assessment survey. 

This assessment provides documentation of the observed pre-construction conditions along this route.  The findings 

from this assessment may help in the planning and coordination of future utility cut repairs and any associated 

repairs or rehabilitation to roadway infrastructure along the planned utility construction area. 
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Please refer to the submitted electronic datasets for the records of the condition survey findings.   
 
The condition assessment dataset has been provided in an ESRI geodatabase file format and a simplified Google Earth 
KML format files for each of the data collection map layers. 
 
The 360 degree imagery and route video has been provided via a web portal for access to these image files. 
 



APPENDIX 
 

 

B DASHBOARD 

VIEWS 
  



APPENDIX 
 

 

 

Please refer to the submitted PDF print outs of the Dashboard views for the extent of the project. 
 
The attached sheets numbered 1 through 9 are ordered in sequence from West to East along the length of the survey 
area and represent a summary of the collected data in the area visible on each of the map extents. 
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CITY PAVING SPECIFICATION FOR TRENCHES, COQ-G4 
SPECIFICATION TO MMCD 

 
 





 

Appendix D 

OCTOBER 12, 2016 CITY MARKED UP COPY OF THE 30 
PERCENT REVIEW OF FEI ENGINEERING DRAWINGS 

 
 



BLVD AREA FINISH I PAVED AREA FINISH

NORMAL RESTORATION WIDTH

ASPHALT KEY 3S’ MIN.

MACHINE PLACED BACKFILL
WELL TAMPED IN 300 LIFTS
FREE OF ROOTS — NO STONES
GREATER THAN 150
NATIVE MATERIAL UNLESS
OTHERWISE SPECIFIED AS

/S/ 6po rE’-4-

—fjPicm’...---f g’-eoA_-
— A -r<-’ j.44

ICAL TRENCH TO EXTEND
MIN. 100 ABOVE TOP OF PIPE

ISSUED FOR REVIEW 16 OK

ISSUED FOR CLIENT REVIEW II A 16

A ISSUED FOR S0000 CHECK 25 16

WEVISIIRI DESCRIPTIOR DATE/BY APPWDVED

MAX. D/2 + 375 + H/iD

100 TOP SOIL AND SEED
MATCH EXISTING

MIN. DEPTH OF ASPHALT TO
MATCH EXISTING

100 — 19 MINUS CRUSHED GRANULAR
BASE GRAVEL COMPACTED TO 957
MODIFIED PROCTOR

200 SELECT GRANULAR SUB—BASE GRAVEL
COMPACTED TO 957 MODIFIED PROCTOR

— p..Jc

100 MIN. BEDDING UNDER PIPE
150 MIN. IN ROCK EXCAVATION

CONSTRUCTION SAND — WELL COMPACTED

MAX. 0+750

CROSSING SECTION

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETRES

UNLESS SPECIFIED OTHERWISE.

50 TEMPORARY ASPHALT
PATCH

EXISTING PAVEMENT

200 MIN. GRANULAR BASE
GRANULAR BACKFILL

TEMPORARY PATCH

CITY OF COQUITLAM
N.T.S

\C3

jj WorleyParsons
resvurcefl & energy

This dr.eing is prepared solely for the use of the contractual customer of
Worleyfarsons Canada Services Ltd and WorleyParsons Canada Services Ltd assumes

no ticbHity to any other party for any representation contained in this drovirg.

oopre;cun 0 nor. arnie, i. no. pn,p.rttefr,rtiUO nO .1,111 n.j 0. r.r.duo.d

FORTIS BC

LOWER MAINLAND IP SYSTEM UPGRADE PROJECT
CITY OF COQUITLAM
TYPJCAL TRENCH DETAILS — SINGLE PIPE
TYPICAL STANDARD DRAWING
)RAWN; L.SHI CHECKED: K.LE APPROVED; D.KERR

SATE; ID UN 16 SCALE; NTS APPROVED; S.BEN—ABDALLAH
ORAWINS NO. PAVE NO.

40701 6—00212—01 —PL—DST—0003 3



M
U

N
IC

IP
A

LI
TV

/
GO

VE
RN

IN
G

BO
BO

/
OW

NE
R

RE
D

O
IR

EM
EN

RS
—

TA
BL

E
B

A
CC

ES
S

RO
A

D
/M

U
N

IC
IP

A
L

RO
AD

ID
EA

EL
O

PE
D

I
M

U
N

IC
IP

B
LI

TX
/

PI
PE

L
IN

E
SE

GM
EN

T
GO

VE
RN

IN
G

BO
BV

/
SE

T
BA

CK
(n

,Y
M

IN
.

I
(N

O
TE

31
BW

NE
H

M
IN

IM
UM

M
IN

IM
UM

CO
VE

R
AT

CO
VE

R
AT

RO
AD

BA
R—

BI
TC

H
CE

N
O

RE
LI

N
E

lIE
)

IO
N

CO
AU

IIT
LA

M
IP

AN
D

LA
TE

RA
LS

C
IT

Y
OF

CO
SU

IT
LA

M
B

.D
5

1.
2

CV
AO

IT
LV

M
IP

AN
D

LA
TE

RA
LS

CI
TY

OF
AU

RN
AH

Y
0.

35
1.

2
GR

EA
TE

R
OF

TH
E

RO
AD

AL
LO

W
AN

CE
—

A
0J

N
O

A
RO

ON
D

7,
.,

FR
OM

TH
E

CO
NO

IT
LA

M
P

AN
D

LA
TE

RA
LS

C
IT

Y
OF

VA
NC

OU
VE

R
0.

35
1.

2
TR

AV
EL

SU
RF

A
CE

OF
TH

E
RO

AD

FR
A

SE
R

P
C

IT
Y

OF
VA

NC
OU

VE
R

0.
75

1.
2

N
O

TE
S:

CO
NS

TR
UC

T
AN

T
M

A
IN

TA
IN

TH
E

CR
O

SS
IN

G
IN

AC
CO

RD
AN

CE
W

IT
H

CS
A

ZX
G2

AN
D

AL
L

A
PP

LI
CA

RL
E

PR
O

V
IN

C
IA

L
R

EG
IL

A
TI

O
M

S,
M

U
N

IC
IP

A
LI

TY
R

ES
U

IR
EM

EN
TS

.
IN

CL
U

D
IN

G
TH

E
A

PP
LI

C
A

B
LE

IN
IC

O
SU

PP
LE

M
EN

TA
RY

SP
E

C
IF

IC
A

T
IO

N
S.

CR
O

SS
IN

G
AP

PR
OV

AL
C

O
N

D
IT

IO
N

S
AN

D
CO

NT
RA

CT
D

O
CU

M
EN

TS
,

FO
B

TI
SB

C
ST

AN
DA

RD
S

AN
D

FU
B

TI
SA

C
CO

N
ST

BA
CT

IO
M

SP
E

C
IF

IC
A

T
IO

N
S.

N
O

TI
FY

TH
E

A
U

TH
D

RI
TT

HA
VI

NG
.)U

A
IS

D
IC

TI
D

N
OV

ER
TH

E
RO

AD
AT

LE
A

ST
FI

V
E

(5
1

DA
YS

BE
FO

RE
BE

G
IN

N
IN

G
NO

VA
DR

AS
SP

E
C

IF
IE

D
IN

TH
E

CR
O

SS
IN

G
A

G
RE

EM
EN

T/
RO

A
D

AN
D

RI
GH

T—
OF

—
W

AR
PE

R
M

IT
.

AL
LO

W
IN

G
TH

E
A

U
TH

O
RI

TY
TO

SE
ND

A
R

EP
R

ES
EN

TA
TI

V
E

TO
TH

E
SI

T
E

DU
RI

NG
EX

CA
V

A
TI

O
N

AN
D

CO
N

ST
RU

CT
IO

N
OF

TH
E

G
R

A
SS

IN
G

.
3.

CO
NS

TR
UC

T
SH

E
CR

O
SS

IN
G

W
IT

H
ND

V
ER

TI
CA

L
DR

H
O

RI
ZO

N
TA

L
BE

ND
S

W
IT

H
IN

TH
E

RE
O

O
IR

ED
SE

T
BA

CK
AS

NO
TE

D
IN

TA
BL

E
B.

TH
E

SE
TB

A
CK

VA
LU

ES
NO

TE
D

IN
TA

BL
E

B
AR

E
NE

AS
UB

ED
PE

RP
EN

D
IC

U
LA

R
TO

TH
E

RO
AD

C
EN

TR
EL

IN
E.

4.
DU

E
TB

TH
E

AB
SE

NC
E

OF
EX

PL
IC

IT
SE

T—
BA

CK
RE

O
U

IR
EN

EN
TS

AT
M

U
N

IC
IP

A
L

RO
AD

S
FR

OM
OR

E
V

A
RI

O
U

S
M

U
N

IC
IP

A
L

IT
IE

S.
TH

E
ST

RA
IG

H
T—

PI
PE

RE
A

X
IR

EM
EN

TS
AT

M
U

N
IC

IP
A

L
RO

AD
C

R
O

SS
IN

G
S

AR
E

BA
SE

D
ON

G
00

0
IN

D
O

ST
RY

PR
A

C
TI

C
ES

AM
A

CO
NE

R
ES

O
IR

EM
EN

TS
.

IF
RE

LA
X

A
TI

O
N

IS
RE

O
A

IR
ED

DU
RI

NG
CO

N
ST

RU
CT

IO
N

BE
CA

US
E

OF
LI

M
IT

ED
CO

N
ST

RU
CT

IO
N

FB
O

TP
R

IN
T

ON
M

OR
E

E
FF

IC
IE

N
T

CO
N

ST
RU

CT
IO

N
TE

CH
N

IN
U

E.
TH

E
ST

RA
IG

H
T—

PI
PE

BE
O

RI
RE

M
EN

TS
AT

M
U

N
IC

IP
A

L
RO

AD
C

R
O

SS
IN

G
S

CA
N

BE
A

D
JU

ST
ED

W
IT

H
PR

IO
R

W
RI

TT
EN

AP
PR

OV
AL

FR
OM

TH
E

EN
G

IN
EE

R
ON

RE
CO

RD
.

S.
RE

FE
B

TA
AL

IG
NM

EN
T

SH
EE

T
FO

R
CR

O
SS

IN
G

PI
PE

LE
NG

TH
ST

EA
CH

C
R

O
SS

IN
G

.
W

HE
RE

RO
AD

AL
LO

W
AN

CE
DO

ES
NO

T
G

R
IS

T
BR

W
HE

RE
TH

E
RO

AD
LI

M
IT

S
CA

NN
OT

BE
CL

EA
RL

Y
D

ET
ER

M
IN

ED
,

TH
E

CR
O

SS
IN

G
PI

PE
SM

AL
L

EO
RA

L
BO

RE
LE

NG
TH

(I
F

A
PP

LI
C

A
B

LE
I.

6.
TH

E
W

AL
L

TH
IC

K
N

ES
S

OF
TH

E
CR

O
SS

IN
G

PI
PE

IS
EO

UV
L

TO
TH

E
W

AL
L

TM
IC

K
N

ES
S

OF
TH

E
LI

N
E

PI
PE

.
0.

IB
ST

O
LL

PI
PE

L
IN

E
W

AR
NI

NG
SI

G
N

S
AS

D
IR

EC
TE

D
RV

CO
N

ST
RU

CT
IO

N
M

AN
AG

ER
.

RE
FE

R
TO

FO
V

TI
SA

C
DR

AW
IN

G
T0

00
0—

O
—

50
0—

10
00

—
RD

FO
R

D
ET

A
IL

S.
A.

HA
VE

TH
E

SI
G

N
ED

CO
PY

OF
CR

O
SS

IN
G

UG
RE

EM
EN

T/
RO

M
D

AN
D

BI
GH

T—
OF

—
W

RY
PE

RM
IT

ON
SI

T
E

.
V.

CO
NS

TR
UC

T
TH

E
CR

BS
SI

N
G

AT
TH

E
CO

N
ST

RU
CT

IO
N

M
ET

HO
B

SP
E

C
IF

IE
D

TH
E

CR
O

SS
IN

G
A

G
RE

EM
EN

T/
RO

A
D

AN
D

RI
GV

T.
-D

F—
RA

N
PE

R
M

IT
.

10
.

IF
TH

E
CR

O
SS

IN
G

IS
CO

N
ST

RU
CT

ED
AX

CO
N

V
EN

TI
O

N
A

L
OP

EN
CU

T
N

ET
H

O
O

.
TH

E
CO

NT
RA

CT
OR

S
AR

E
TO

FO
FL

OW
TH

E
M

OR
E

ST
R

IR
G

EN
T

RE
O

O
IR

EM
EN

TS
OF

FO
R

TI
SA

C
G

U
ID

EL
IN

E
IT

2A
AN

D
TH

E
CR

O
SS

IN
G

A
G

RE
EM

EN
T/

RO
A

D
AN

D
RI

GH
T—

OF
—

RA
Y

PE
R

M
IT

.
iT

.
TR

EN
CH

BA
CK

FI
LL

M
US

T
BE

CO
OF

UC
TE

D
GR

AN
UL

AR
M

A
TE

RI
A

L
TO

C
IT

S
SP

EC
IF

IC
A

TI
O

N
S

FO
R

TH
E

EN
TI

R
E

RO
AD

UL
LO

RA
NC

E
W

HE
TH

ER
CU

RR
EN

TL
R

PA
V

ED
/T

RA
V

EL
LE

D
DR

N
O

T.
(R

EF
ER

TO
TY

PI
CA

L
0M

G.
4O

TD
T6

—
0D

2T
2—

O
l—

PL
—

D
ST

—
00

0I
.

00
02

AN
D

00
03

).
12

.
TH

E
M

IN
IM

UM
DE

PT
H—

OF
—

CO
VE

R
(D

A
C

I
SH

AL
L

M
EE

T
AL

L
M

IN
IM

UM
DO

C
RE

O
U

IR
EM

EN
TS

IN
CL

O
SI

N
G

TH
E

1.
2,

.,
DO

G
FR

OM
TH

E
SO

AG
RA

DE
AN

D
TH

E
VA

LU
ES

IN
TA

BL
E

B
.

13
.

RE
FE

R
TA

IP
PR

EL
IM

IN
A

RY
H

V
TR

A
ST

V
TI

C
TE

ST
PL

AN
FO

B
TE

ST
PR

ES
SU

R
ES

.
14

.
TH

E
D

ES
IG

N
RE

O
O

IR
EM

EN
TS

SH
AL

L
AL

SO
BE

M
ET

FO
R

A
M

IN
IM

UM
D

IS
TA

N
CE

OF
T

A
m

BE
YO

ND
TH

E
TR

AV
EL

ED
SU

RF
AC

E
OF

TH
E

RD
AO

,
M

EA
SU

RE
D

AT
RI

G
H

T
AM

GL
ES

TO
TH

E
CE

N
TR

EL
IN

E
OF

TH
E

TR
AV

EL
ED

SU
RF

A
CE

.
15

.
TH

IS
DR

AW
IN

G
IS

A
PP

LI
C

A
R

LE
FO

R
BO

TH
CO

SU
IT

LU
W

(P
1.

FR
A

SE
R

(P
L

Il
IE

S.
SA

D
TH

E
CB

O
RI

TL
A

M
IP

LA
TE

RA
LS

.
16

.
W

HE
RE

PR
A

C
TI

C
A

L,
TH

E
RO

AD
CR

O
SS

IN
G

SH
AL

L
RE

M
AD

E
SD

TH
AT

TH
E

ON
GL

E
BE

TW
EE

N
TH

E
CE

N
TR

EL
IN

E
OF

TH
E

RO
AD

BE
IN

G
CR

O
SS

ED
,

AN
D

TH
E

CE
N

TR
EL

IN
E

OF
TH

E
PR

O
PO

SE
D

PI
PE

L
IN

E
IS

NO
T

LE
SS

TH
EN

45
AN

D
AS

CL
A

SE
TO

9D
AS

PR
A

C
TI

C
A

L.
17

.
CO

NT
RA

CT
OR

M
US

T
EN

SU
RE

A
SI

TE
—

SP
EC

IF
IC

TR
A

FF
IC

M
AN

AG
EM

EN
T

PL
A

N
.

O
ES

IG
W

EU
IN

AC
CO

RD
AN

CE
W

IT
H

TH
E

GO
VE

RN
IN

G
RE

G
U

LA
TI

O
N

S.
IS

IN
PL

A
CE

PR
IO

R
TO

CO
N

ST
RU

CT
IO

N
.

1A
,

SU
PP

LT
AN

D
IN

ST
A

LL
PI

PE
L

IN
E

M
AR

KE
R

TA
PE

OV
ER

PI
PE

L
IN

E
FO

R
W

ID
TH

OF
RO

AD
AL

LO
W

AN
CE

PL
U

S
5.

O
,fl

M
IN

IM
UM

OW
BO

TH
SI

D
ES

OF
TH

E
HO

AX
,

RE
FE

R
TB

TH
PI

CA
L

DW
G.

40
00

1G
—

0O
21

2—
D

l—
PL

—
D

ST
—

O
O

TD
FU

R
D

ET
A

IL
S.

10
.

TH
IS

TY
PI

CA
L

ON
LO

A
PP

LI
ED

TA
RO

AD
CR

BS
SI

W
G

S
AN

D
NO

T
FO

R
PI

PE
L

IN
E

IN
ST

A
LL

A
TI

O
N

AL
ON

G
A

RO
AD

UL
LO

W
AN

CE
.

PI
PE

SP
EC

IF
IC

A
TI

O
N

—
TA

M
LE

B

I
PI

PE
I

ON
WT

I
M

OP
I

PI
PE

I
CA

TR
O

K
IC

I
PI

PE
SE

GM
EN

T
PI

PE
TY

PE
PI

PE
SP

EC
IF

IC
A

TI
O

N
CO

A
TI

N
G

PR
O

TE
CT

IO
N

I
SI

Z
E

I
m

l
kP

a

C
IT

L
A

M
IP

ILIN
E

PI
PE

IM
PS

30
1

76
2

I
0

.5
I

CO
N

Z
24

5.
1

SR
.4

T
4

CU
T

II
OR

A
PI

SL
OR

AG
O

PS
L

2
FB

E
I

YE
S

I
I

AN
D

LA
TE

RA
LS

IC
RO

SS
IN

G
PI

PE
IM

PS
30

1
06

2
I

.5
I

CO
N

22
45

.1
G

R
.4

T
4

CA
T

II
OR

A
PI

5L
GB

R6
B

PS
L

2
12

,0
70

1
D

PS
I

YE
S

I
LI

N
E

PI
PE

IM
PS

30
1

06
2

I
9

.
I

CN
N

Z
24

5.
1

0B
.4

T
4

CA
T

II
OR

A
PI

5L
OR

AG
O

PS
L

2
IT

,2
00

I
FB

E
I

YE
S

I
FR

U
SE

R
IP

I
CR

O
SS

IW
G

PI
PE

N
PS

30
1

06
2

9
.5

I
CS

N
Z

24
5.

1
G

R
.4

T
4

CA
T

II
OR

A
PI

SL
O

W
VG

A
PS

L
2

I1
.2

00
I

D
PS

I
YE

S
I

W
o
rI

e
y
P

a
ro

n
s

L
!

F
O

R
T

IS
n

c’

LO
M

ER
M

AI
NL

AN
D

IP
S5

50
EM

UP
GR

AD
E

PR
A

JE
CT

CR
A

SS
IN

G
M

U
RI

CI
PA

L
RO

AD
TY

PI
CA

L
ST

AN
DA

RD
DR

AW
IN

G

SE
E

TA
BL

E
A

FO
B

RO
AD

AL
LO

W
AN

CE
SL

I
D

A
LE

(N
A

IL
il

PI
PE

L
IN

E
—

.
W

AR
M

IN
G

SI
G

N
(N

OT
E

TI

EA
IS

O
IN

G
G

R
A

O
E

\

LE
A

SE
BO

AN
OA

HY
i

AT
AN

GL
E

OF
CR

O
SS

IN
G

3
.0

TR
AV

EL
LE

D
3.

00
1

PB
SP

BS
ED

PI
PE

L
IN

E

I
FI

EL
D

DE
M

OS
I

IM
F

PI
PF

57
0

M
IW

.
RA

D
IU

S
IT

V
P.

I
I

TN
T

PT
PF

T
B

T
Sc

T
N

G
DR

I
IN

F
P

IP
F

IN
O

T
F

N
I

ST
RA

IG
H

T
PI

PE
NO

H
O

RI
ZO

N
TA

L
DR

V
ER

TI
CA

L
AE

ND
S

S
E

C
T

IO
N

O
F

M
U

N
IC

IP
A

L
RO

AD

40
7O

T6
—

00
2T

2—
O

1—
PL

—
IJ

ST
—

00
37

32



UN
DE

VE
LO

PE
D

RO
AD

M
A

N
IC

IP
A

LI
TT

/
FU

TU
RE

PI
PE

L
IN

E
SE

GM
EN

T
ST

O
ER

R
IN

E
N

O
V

01
D

EV
EL

D
PM

EN
TI

SE
T

RO
CK

In
iI

IM
IR

.
I

TO
NE

R
M

IN
IM

UM
IN

U
RE

TI
CO

VE
R

NT
RO

AD
CE

AD
RE

L
IR

E
In

)

ON
EA

O
RD

S+
V

D
2.

U
E

IT
T

OP
E0

00
IT

LA
M

1.
2

D
FR

OM
RO

AD
AL

LO
W

AN
CE

NO
EN

DA
RR

RN
V

?D
.A

RD
ID

+N
W

J.N
CI

TV
OP

R
IjR

N
00

0
1.

2
D

FR
DM

RO
AN

AL
LO

W
AN

CE
AD

UN
DO

RV

54
00

1.
0

TD
10

+0
40

CI
TY

OP
AA

NC
DA

VE
R

1.
2

0
FR

OM
RO

AN
AL

LO
W

AN
CE

AD
UN

DO
RV

N
O

TE
S:

I.
CO

NS
TR

UC
T

AN
D

M
A

IN
TA

IN
EV

E
CR

D
SS

IN
C

IA
AC

CU
RD

ON
CE

RI
TA

CS
A

ZE
RO

AN
D

AL
L

A
PP

LI
CO

A
LE

PR
D

EI
N

C
IA

L
R

EG
SL

A
TI

D
N

S,
A

A
A

IC
IP

A
LI

TV
RE

O
A

IR
EM

EN
TS

.
CR

O
SS

IN
G

RP
PR

OU
AL

CD
N

D
IR

ID
N

S
AN

D
CD

RT
RO

CT
DO

CU
M

EN
TS

,
FD

RT
ID

A
C

ST
AN

DA
RD

S
AN

D
FU

RD
IS

A
C

CR
A

SE
RU

CT
IU

N
SP

EC
IF

IC
A

O
ID

N
S.

2.
N

O
TI

ER
TR

E
A

U
TR

D
RI

RV
RA

RI
N

G
JD

A
R

IU
D

IC
TI

D
N

DO
ER

TA
E

RO
AD

AD
LE

A
ST

FI
R

E
IS

)
DA

RS
AE

FO
RE

A
EG

IN
RI

N
G

W
OR

K
DR

AS
SP

E
C

IF
IE

D
IN

RA
E

C
R

O
SS

IR
E

A
G

RE
EM

EN
T/

RO
A

D
AN

D
RI

GA
T—

TF
—

AA
V

PE
R

M
IT

.
AL

LO
W

IN
G

TA
E

A
U

TA
D

RI
ET

TO
SE

ND
0

R
EP

R
ES

EN
TA

TI
V

E
TO

OR
E

SI
T

E
DU

RI
NG

ER
CO

VA
TI

OW
AN

D
CD

A
ST

RU
CT

IO
N

OF
RA

E
C

R
O

SS
IN

G
.

0.
CD

RS
TR

A
CT

RA
E

CR
D

SS
IA

G
N

IN
A

AD
V

ER
TI

CA
L

DR
A

D
RI

ZO
RT

A
L

NE
RD

S
W

IT
A

IN
RA

E
RD

AD
OL

LU
W

AN
CE

AD
AN

OA
RA

.
RE

FE
R

TO
bO

L
E

A.
4.

IN
ST

A
LL

PI
PE

L
IN

E
W

AR
NI

NG
SI

G
N

S
AS

D
IR

EC
TE

R
NT

CU
A

ST
RU

CT
IU

N
M

ON
AE

ER
.

RE
FE

R
ID

FU
R

TI
SO

C
DR

AW
IN

G
00

00
0—

R—
00

0—
I0

00
—

RO
FO

R
D

ET
A

IL
S.

5.
A

A
CA

FI
LL

TA
E

ER
CA

VA
TE

D
CR

O
SS

IN
G

AR
EA

IN
00

D
m

LI
FT

O
CO

M
PA

CT
ED

RD
R

U
t

ST
AN

DA
RD

PR
UC

TO
R

D
EN

SI
TV

.
U

.
RA

VE
TA

E
SI

G
A

FO
CO

PT
OF

CR
O

SS
IN

G
A

G
RE

EM
EN

T/
RO

A
D

AN
D

RI
EA

T—
OF

—
W

AV
PE

RM
IT

ON
SI

T
E

.
0.

CO
NS

TR
UC

T
TA

E
CR

O
SS

IN
G

OR
OP

EN
CO

T
RE

TA
RD

U
N

LE
SS

SP
E

C
IF

IE
D

O
TA

ER
W

IS
E

00
TA

E
CR

O
SS

IN
G

A
G

RE
EM

EN
T/

RO
A

D
AN

D
RI

GA
T—

OF
—

W
AN

PE
R

M
IT

.
A

.
AL

L
U

EP
D

N
S

DF
CO

RE
R

A
PP

LT
FR

OM
SU

O
SN

IL
EL

EV
O

TI
D

A
.

N.
RE

FE
R

DR
IP

PR
EL

IM
IN

A
RY

RV
D

RO
SR

A
O

IE
TE

ST
PL

AN
FD

R
TE

ST
PR

ES
SU

R
E.

ID
.

SR
PP

LV
AN

D
IN

ST
RL

L
PI

PE
L

IN
E

W
OR

KE
R

TA
PE

OA
ER

PI
PE

L
IN

E
FO

R
M

IU
TA

OF
RU

ED
AL

LO
W

AN
CE

PL
U

S
N

O
n

M
IN

IM
UM

ON
W

OT
R

SI
D

ES
UF

TA
E

RO
AD

.
RE

FE
R

TO
TT

PI
C

O
L

O
RG

.
4D

TD
1U

—
00

01
D

—
O

l—
PL

—
O

ST
—

O
O

ID
FO

R
D

ET
A

IL
S.

II
.

IR
IS

DR
AW

IN
G

IS
M

PP
LI

CA
O

LE
FO

R
ND

TA
C

00
0I

TL
A

M
IP

AN
D

FR
A

SE
R

IP
L

IN
E

S.
12

.
W

AE
RE

PR
A

C
TI

C
A

L.
DA

E
RO

OD
CR

O
SD

IN
E

SA
AL

L
RE

W
AD

E
SN

TA
AO

TA
E

AN
GL

E
AE

TW
EE

R
RA

E
CE

N
TR

EL
IN

E
OF

ON
E

RO
AD

O
EI

N
E

CR
O

SS
ED

,
AN

D
TA

E
CE

N
TR

EL
IN

E
OF

TA
E

PR
O

PO
SE

D
PI

PE
L

IN
E

IS
NO

T
LE

SS
TA

FA
4S

AN
D

AS
CL

O
SE

TO
T0

AS
PR

A
C

TI
C

O
L.

IT
.

U
N

LE
SS

D
IA

ER
W

IS
E

AP
PR

OA
ED

AT
FN

R
TI

SA
C

AN
D

TA
E

CR
U

SS
IA

G
AG

RE
EW

EA
T/

RO
AD

AN
D

RI
EA

T—
DF

—
W

OV
PE

R
M

IT
.

CO
NC

RE
TE

SL
O

A
S

AR
E

TO
NE

IA
U

TO
LL

ED
A

l
UN

UE
AE

LO
PE

O
RO

AD
CR

O
SS

IN
G

S
OS

PE
R

FU
R

TI
SR

C
O

RA
W

IN
SS

TT
00

0—
C—

lO
O

—
10

0—
R2

ON
D

TT
00

0—
C—

1O
A

—
IO

I—
RO

.
IA

.
TA

IS
TE

PI
C

O
L

DA
LE

A
PP

LI
ES

TO
RO

AT
C

R
05

0I
M

O
S

OR
D

NN
T

FO
R

PI
PE

L
IN

E
IR

ST
A

LE
O

TI
N

A
AL

ON
G

A
RO

OD
AL

LO
W

AN
CE

.

SE
C

T
IO

N
V

IE
W

I’
Ti

‘I

PI
PE

SP
EC

IF
IC

A
TI

O
N

—
TA

NL
E

A

I
P

IP
E

D
V

IM
T

l
‘M

O
P

’
PI

PE
E

A
T

A
IC

PI
PE

SE
EW

EA
T

I
PI

PE
TV

PE
PI

PE
SP

EC
IF

IC
O

TI
O

R
CO

A
TI

N
G

PR
O

TE
CT

IO
N

I
SI

Z
E

I
IR

A
RP

D
EN

D
A

IT
LA

M
IP

AN
D

LA
TE

RA
LS

I LI
N

E
PI

PE
IN

PS
T

o
1

TA
O

I
N

.N
I

CS
A

22
40

.1
E

R
.4

14
CA

T
II

OR
O

PI
NL

SR
RU

N
PS

L
0
[
j

FA
E

TE
S

FR
A

SE
R

IP
IL

IN
E

PI
PE

IN
PS

oI
TA

O
T.

N
I

CS
A

72
45

.1
U

R
.4

14
CA

T
II

OR
D

PI
SL

SR
RE

D
PS

L
0

1,
2N

D
EW

E
VE

S

ç
O

5
S

W
o

rl
ey

P
ar

so
n

s

n
tn

ii
in

A
IA

IR
IA

TI
RI

I

F
O

R
T

O
S

eC

LO
W

ER
W

AI
W

LA
NO

IP
00

5T
EM

UP
GR

AD
E

PR
D

JE
CT

A
N

D
ER

EL
O

PE
D

RO
AD

OL
LA

W
AN

CE
IF

UT
UR

E
DE

VE
LO

PM
EN

T
I

TY
PI

C
A

L
SE

AN
DO

RD
DR

AW
IN

G

LE
A

A
R

IC
IP

A
L

IT
V

/
EN

V
ER

A
IN

G
A

RN
N

/
OW

NE
R

RE
O

A
IR

EW
EA

TS
—

TA
NL

E

PL
A

N
V

IE
W

S
E

E
U

M
A

I
F

A
FA

A
UN

DE
VE

LO
PE

D
SE

E
TO

RI
F

A
ET

R

AT
AN

GL
E

SE
T

NA
CK

IN
D

RE
TI

RD
AU

OL
LO

W
AN

CE
SE

N
AO

CK
IR

N
IE

TI

OF
ER

05
5I

N
U

PI
PE

L
IN

E
PI

PE
L

IN
E

W
AR

III
IIC

SI
ER

W
OR

OI
NE

SI
G

N
IS

O
TE

A
l

S
t

IR
O

TE
A

) 6
6

EA
IU

TI
N

G
io

O
i

EN
ID

TI
N

S

fER
OD

E
GR

AD
E

CO
TL

A
N

S
IN

S
M

AR
KE

R
III

O
TE

DO
)

PR
O

PO
SE

D
PI

PE
L

IN
E

L
I
W

E
S

D
A

ER
OS

SO
D

ST
RA

IG
A

T
PI

PE
IT

V
P

.I
A

IR
.

RA
D

IO
S

RO
A

D
RI

ZT
N

TU
L

OR
V

ER
TI

CA
L

NE
RD

S

40
7D

1A
—

00
0I

O
—

O
1

—
PL

—
D

D
E—

00
3A

I



2T
L

’A
J

PI
PE

L
IN

E
S

Z
tS

’k
2

t-
M

AR
KE

R
TA

PE
NO

TE
IA

)

7
L

IN
E

P
IP

E

H
O

RI
ZO

N
TA

L
CL

EA
RA

NC
E

V
ER

TI
CA

L
CL

EA
RA

NC
E

OW
NE

R
CO

N
ST

RU
CT

IO
N

NE
TH

TA
(m

l
(T

IN
.)

(m
l

(N
IH

.)

CO
NV

EN
TI

ON
AL

OP
EN

CU
T

10
00

00
0

C
IT

Y
OE

VA
NC

OU
VE

R
JU

CK
IA

G
OR

TO
TI

N
G

00
0

OA
R

CO
NV

EN
TI

ON
AL

OP
EN

CU
T

TA
O

TA
T

CI
TY

OP
TU

RN
UR

T
JA

C
K

IN
G

ON
A

TR
IB

S
OT

T
TA

T

CO
NV

EN
TI

ON
AL

OP
EN

CO
T

T
A

T
,
0

TA
T

5
0

0
CI

TY
OF

CO
CU

IT
LU

M
JA

C
K

IN
G

OR
TO

TI
N

G
T

A
T

J
2
o
O

TA
T

5
c
)
C

)

CO
NV

EN
T

IO
RA

L
OP

EN
CU

T
3T

0
3T

A
OT

HE
R

JA
C

K
IN

G
OR

BO
RI

N
G

00
0

00
0

NO
TE

S:

I.
CO

NS
TR

UC
T

UM
O

H
U

IN
TU

IN
TH

E
CR

O
SS

IN
G

IN
UC

CO
TT

AN
CE

RI
TA

CS
U

ZN
AZ

UN
T

AL
L

U
PP

LI
C

A
B

LE
PR

O
V

IN
CI

A
L

TE
G

U
LO

TI
O

R
S,

M
U

N
IC

IP
A

L
RE

Q
U

IR
EM

EN
TS

.
CR

O
SS

IN
G

U
PP

TT
U

A
L

C
O

R
TI

TI
O

N
S

AN
T

CO
NT

RA
CT

O
A

CU
M

ET
TS

,
FO

R
TI

SA
C

ST
A

N
TA

N
TS

AN
T

FT
N

TT
SB

C
EO

RS
TT

U
CT

IO
N

SP
E

C
IF

IC
A

T
IO

R
S.

2.
N

O
TI

FY
TU

E
FO

RE
IG

N
CO

M
PA

NY
TA

UT
UR

NS
TH

E
EU

IS
TI

H
G

FU
C

IL
IT

T
US

SP
E

C
IF

IE
T

IT
TH

E
CR

O
SS

IN
G

A
G

RE
EM

EN
T.

UL
LO

W
IN

G
TH

E
A

U
TH

O
RI

TA
TB

SE
NT

A
R

EP
R

ES
EN

TA
TI

V
E

TA
TH

E
SI

T
E

TU
RI

N
G

EU
CU

A
A

EI
TN

AN
T

CY
N

SB
Y

U
CT

IO
N

VT
TH

E
C

R
O

SS
IN

G
.

3.
TE

TE
TM

IN
E

TH
E

PI
PE

L
IN

E
CR

O
SS

IN
G

LO
CU

TI
O

R
UN

T
TE

PT
N

RE
FU

TE
EA

PT
SI

N
G

TA
T

PI
PE

L
IN

E
.

CO
N

FI
RM

TH
E

PI
PE

L
IN

E
LO

CA
TI

O
N

NO
CA

RE
FU

L
AU

NT
TN

A
A

O
N

T
AR

C
EY

PO
SU

TE
.

4.
M

U
IN

TA
IN

ST
RA

IG
H

T
PI

PE
EO

N
TH

E
PU

LL
N

IT
TY

OF
FO

RE
IG

N
PI

PE
L

IN
E

TO
N

W
HI

LE
M

A
IT

TA
IN

IN
G

A
M

IN
IM

UM
CL

EA
RA

NC
E

PE
N

ON
E

VA
LU

E
PR

OM
TA

BL
E

B.
CO

RF
IR

M
CL

EA
RA

NC
E

W
IT

H
FO

RE
IG

N
PI

PE
L

IN
E

CO
M

PA
NY

TU
RI

N
G

C
TO

SS
IN

S
U

SY
EE

M
EN

T.
IF

TH
E

CL
EA

RA
N

CE
S

IN
TA

BL
E

N
UT

E
TO

T
PO

SS
IB

LE
TB

O
R

TU
IN

,
UP

PY
OV

AL
PT

ON
TH

E
EN

G
IN

EE
R

OR
TE

CO
RT

NU
ST

BE
O

N
TA

IT
ET

TA
EN

SU
RE

TH
E

PI
PE

L
IN

E
S

AT
E

A
PP

RO
PR

IA
TE

LY
PT

O
TE

CT
ET

FR
OM

TA
M

AG
E

TA
UT

CA
N

RE
SU

LT
FR

OM
PR

O
B

IM
IE

T
FR

OM
TE

A
LT

UN
OE

RS
TO

KI
NO

T
U

C
IL

IT
IE

S.
N.

IN
ST

A
LL

PI
PE

L
IN

E
W

AR
NI

NG
SI

G
N

S
US

TI
TE

C
TE

T
BA

CO
N

ST
RA

CT
IO

R
M

AT
UG

ER
,

RE
FE

R
TA

TO
R

TI
SB

E
O

TU
TI

N
G

TA
00

0—
A

—
00

0—
10

00
—

RT
FO

R
TL

TU
IL

S.
U.

HA
AG

TH
E

SI
G

N
ET

CO
PT

OF
EY

E
CR

O
SS

IN
G

AG
RE

EM
EN

T
UN

SI
T

E
.

T.
AL

L
TE

PT
Y

S
UP

CT
AE

T
A

PP
LT

FR
OM

SU
B

SO
IL

EL
G

A
U

TI
O

N
.

B.
IN

ST
A

LL
TE

ST
LE

U
T

IF
TE

TU
IT

EA
TB

FO
RE

IG
N

PI
PE

L
IN

E
CO

M
PA

NY
.

0.
US

E
Y

EV
IC

LE
CR

O
SS

IN
G

PR
A

TE
CT

IA
N

FO
R

U
CC

ES
S

TA
EN

FO
RE

IG
N

PI
PE

L
IN

E
O

U
TI

N
G

EN
TI

R
E

CO
RS

TT
U

CT
IB

N
PE

R
IT

A
.

IA
.

SU
PP

LY
AN

T
IN

ST
A

LL
PI

PE
L

IN
E

M
AR

KE
T

TA
PE

IN
AC

CO
HO

AN
CL

W
IT

H
TT

PI
C

H
L

0M
G

.
4A

TU
(G

—
U

T2
12

—
O

(
—

PL
—

OS
T—

OO
(A

.
(I

.
N

A
LI

TU
TE

C
O

R
TI

TI
O

R
5

IT
TH

E
CR

O
SS

IN
G

AG
RE

EM
EN

T
AS

TH
ET

TA
KE

PR
EC

ET
EN

CE
IT

TH
EY

EA
CE

EB
H

EA
U

IT
G

M
LN

TS
OF

TH
IS

U
TU

N
IT

S.
IT

.
TH

IS
TR

A
N

IN
G

IS
A

PP
LI

C
A

B
LE

FA
A

BA
TH

CB
A

U
IT

LU
M

IP
U

FR
U

SE
T

IP
L

IN
E

S.
UN

T
EW

E
CA

UW
IIT

LU
M

IP
LU

TE
TU

LS
.

(3
.

W
IT

H
PE

T
H

(5
5I

T
N

OF
TH

E
FO

RE
IG

N
PI

PE
L

IT
E

CO
M

PA
TA

.
CR

O
SS

AA
ET

TH
E

TO
P

OF
TH

E
PI

PE
L

IN
E

IF
TH

E
OE

PT
H

UT
PI

PE
L

IN
E

IS
GR

EA
TE

R
TH

UR
TH

E
AU

LU
E

CA
TT

ES
PO

RT
IM

S
TO

TN
E

A
IN

IN
U

N
PI

PE
SE

PT
Y

+
M

IN
IM

UM
CL

EU
TU

NC
E

+
PT

TP
TS

LT
PI

PE
B

IB
N

ET
ET

.

PI
PE

SP
EC

IF
IC

U
TI

O
R

—
TU

M
LE

A

IP
IP

E
IT

T
IN

T
I

IN
U

P
I

PI
PE

‘C
A

T
N

A
A

IC
’

I
PI

PE
SE

GM
EN

T
I

PI
PE

TT
PE

I
I

I
PI

PE
SP

E
C

IF
IC

U
T

IO
R

EU
N

TI
TS

IP
TT

TE
DT

IO
RI

I
SI

Z
E

I
m

I
(c

Pa
ICO

U
SI

TL
U

M
IP

AN
T

LU
TE

TA
LS

LI
M

E
PI

PE
IN

PS
3T

I
AU

T
I

T
.S

I
CS

A
22

45
.1

U
T

.4
14

CU
T

II
OR

A
PI

AL
ST

HU
T

PS
L

Z
FA

L
I

UE
S

I
IFR

A
SE

R
IP

IL
IM

E
PI

PE
IN

PS
TA

I
AN

T
T.

N
I

CS
A

22
45

.1
ST

.4
T

4
CU

T
II

OR
A

PI
SL

O
T

AU
A

PS
L

Z
(.

2
0
0
1

FA
G

AE
S

I

W
o

rl
ey

P
ar

so
n

s

i:
:t

t:
i

F
O

R
T

IS
B

c

LO
NE

R
NU

tW
LA

NA
(P

ST
ST

EM
UP

ON
AT

E
PR

O
JE

CT
CW

BS
SI

M
G

TH
EN

PO
RE

TG
M

PI
PE

L
IN

E
TY

PI
CA

L
ST

NM
BA

TT
BN

AN
IM

G

4
j-

/a
ti

-z
,s

—
,c

L
-

/3
(

o
F

—
rn

o
F

PI
PE

L
IN

E
M

AT
TI

NG
SI

G
N

(N
A

TE
5)

EA
IS

TI
N

G
ST

A
TE

CL
EA

RA
NC

E
TE

A
U

IT
EM

EN
TS

—
TU

AL
E

N

PI
PE

L
IN

E
I

W
AR

NI
NG

SI
G

N

/
(T

A
TE

SI

ER
IS

TI
N

G
Iji

[
o
o

FL
OW

L
PT

U
PA

SE
T

PI
PE

L
IN

E
E

B
IS

T
IT

S
FO

RE
IG

N
LU

LE
TA

BL
E

A
FO

R
CL

EA
RA

NC
E

PI
PE

L
IN

E

C
R

O
SS

SE
C

T
IO

N
O

F
FO

R
E

IG
N

P
IP

E
L

IN
E

RO
W

4T
TT

T
6—

GO
UT

U—
Al

—
PL

—
A

TT
—

A
O

3T
34



EX
IS

TI
N

G

jz
I

l
E

L
O

PR
O

PO
SE

T
PI

PE
L

IN
E

RE
ND

S
SE

T
M

IX
.

RA
D

IU
S

(T
SP

.
I

CO
OL

E

SP
I
K

E
’

SU
PP

TR
T:

TS
IT

m
x

T
Sm

x
A

m
AN

GL
E

IR
ON

OR
D

”x
O

”
TI

0€
ER

S

SE
C

TI
O

N
TH

RO
UG

H

TE
M

PO
RA

RY
CA

BL
E

SU
PP

O
RT

HU
SK

ER
RA

PE
5f

(
T

3
(

TE
N

PT
00

0R
CO

RL
E

SU
PP

O
RT

I
I

I’
I

—
E

N
IS

T
IN

G
EA

RL
E

PI
PE

L
IN

E
“‘4.—

I

L
4P

R
O

PC
G

E
T

M
IN

.
—.J

[..—
—.

.l
35

D
m

N
IH

.

SE
C

TI
O

N
TH

RO
UG

H

PI
PE

L
IN

E
TR

EN
CH

N
O

TE
S:

I.
CO

N
ST

RO
ET

AN
T

M
A

IN
TA

IN
TH

E
EN

TS
SI

R
G

IN
A

C
C

S0
00

N
EE

RI
TA

ES
A

20
02

AN
D

AL
L

O
PP

LI
CO

N
LE

PR
TH

IN
C

IO
L

RE
G

U
LA

TI
O

N
S.

M
U

N
IC

IP
A

L
RE

G
O

LA
TI

O
N

S.
G

RO
SS

IN
G

AP
PR

OA
AL

G
O

N
O

IT
IO

N
S

AR
O

CO
NT

RA
CT

DO
CU

M
EN

TS
,

FT
O

TI
SO

E
ST

AN
DA

RD
S

AN
T

FO
O

TI
SO

G
CO

N
ST

RU
CT

IO
N

SP
E

C
IF

IE
A

T
IO

N
S.

2.
N

O
TI

FT
TH

E
FO

RE
IG

N
CS

M
PA

NH
TH

AR
UR

NS
TH

E
EX

IS
TI

N
G

FA
G

IL
IT

T
US

SP
E

E
IF

IE
T

IN
TH

E
G

R
O

SS
IN

S
A

SR
EE

H
EN

T.
D

LL
D

RI
N

G
TH

E
A

U
TH

O
RI

TH
RD

SE
NO

A
RE

PR
ES

EN
TA

RI
H

E
TO

TH
E

SI
T

E
OU

RI
NG

EX
EA

H
A

TI
O

N
AN

D
G

U
N

ST
RA

G
TI

O
N

TF
TH

E
G

O
TS

SI
N

G
.

3.
D

ET
ER

M
IN

E
TH

E
G

RO
SS

IN
G

LO
CA

TI
O

N
AN

O
O

EP
TH

RE
FO

RE
EN

PO
SI

N
G

TH
E

PI
PE

L
IN

E
.

G
O

N
FI

RM
TH

E
LO

CA
TI

O
N

OH
CA

RE
FU

L
HU

NT
DR

“H
H

00
0

HA
G”

EX
PO

SU
RE

.
4.

M
A

IN
TH

IN
ST

RA
IG

H
T

PI
PE

FO
R

TH
E

FO
IL

RI
D

TH
UP

FO
RE

IG
N

RO
N

R
H

IL
E

N
A

IN
R

A
IN

IN
G

A
H

IN
IR

U
M

CL
EA

RA
NC

E
PE

R
TH

E
HA

LA
E

ER
ON

TA
RL

E
0.

CO
N

FI
RM

EL
EA

RA
NC

E
R

IT
H

FO
RE

IG
N

FA
C

IL
IT

T
CO

RR
”X

NH
TA

RI
N

G
G

RO
SS

IN
G

O
G

RE
EH

ER
T.

IF
TH

E
G

LE
00

0N
C

ES
IN

TH
RL

E
0

OR
E

NO
T

PO
G

G
IO

LE
TO

O
O

TX
IN

.
OP

PR
UR

AL
FR

OM
TH

E
EN

G
IN

EE
R

TN
RE

CO
RD

HU
GO

RE
O

RT
A

(H
EO

TO
EN

SU
RE

TH
E

PI
PE

L
IN

E
S

AR
E

A
PP

R
TP

R
IA

TE
LH

PR
O

TE
CT

ED
FR

OM
TA

M
OG

E
TH

AT
CO

N
RE

SU
LT

FR
TM

PR
O

H
IN

IO
T

FR
OM

OT
HE

R
A

H
O

ER
G

00
0N

T
FA

C
IL

IT
IE

S.
S.

US
E

SA
GO

AG
S

ON
FO

AM
,

RH
ER

E
R

EO
A

IR
EO

,
TO

M
O

IR
TA

IN
CL

EO
RA

NC
E

RE
TN

EE
N

TH
E

N
ER

LT
CO

NS
TR

UC
TE

D
PI

PE
L

IN
E

AN
D

EX
IS

TI
N

G
CR

O
LE

.
A.

TE
O

RO
N

A
RI

LT
SU

PP
TR

T
TH

E
EA

RL
E

OS
RE

O
N

IR
EX

OH
OH

E
EA

RL
E

OW
NE

R.
3.

RE
NT

HE
TE

M
EO

NO
RT

EA
RL

E
SU

PP
O

R
TI

G
I

A
FT

ER
CO

N
ST

RU
CT

IO
N

UP
G

R
O

SS
IN

G
.

0.
HA

HE
TH

E
SI

G
N

ET
CO

PT
TE

TH
E

CR
O

SS
IN

G
A

G
RE

EA
(R

T
ON

SI
T

E
.

N.
RO

G
K

FI
LL

TH
E

EO
CA

HH
TE

T
CR

O
G

G
IN

G
RR

EA
AN

T
CO

Oe
AC

R
TO

TH
E

TE
N

G
IT

H
ED

DA
L

TO
TH

AT
UP

TH
E

TE
N

SI
TH

UP
TH

E
A

D
JA

CE
N

T
O

RI
G

IN
A

L
N

O
TE

R
IA

L.
10

.
OL

L
O

EP
RH

5
OF

ET
HE

R
O

PP
LO

FR
OM

SU
R

ST
IL

EL
EH

H
TI

O
N

.
II

.
W

IT
H

PE
R

M
IS

SI
O

N
OF

RH
E

FO
RE

IG
N

GA
RL

E
GO

M
PO

NT
.

CR
O

SS
OA

ER
TH

E
TO

P
OF

TH
E

EA
RL

E
IF

RH
E

O
EP

TH
OF

TH
E

CH
OL

E
IS

G
TE

O
TE

R
TH

AN
OH

E
HO

LU
E

CO
RR

ES
PO

N
D

IN
G

TX
TH

E
M

IN
IM

UM
PI

PE
OE

PT
H

+
M

IN
IM

UM
GL

EA
RH

NG
E

+
PR

U
PO

SE
O

PI
PE

TI
X

N
G

TE
R

.
IT

.
OD

E
H

EH
IG

LE
CR

O
SS

IN
G

P0
00

EC
R

IO
N

EO
N

A
CC

ES
S

DO
ER

FO
RE

IG
N

PI
PE

L
IN

E
TU

RI
N

G
EN

TI
R

E
GO

M
ST

RA
GT

IO
N

PE
R

IO
R

.
13

.
5O

PP
LT

AN
T

IN
GO

UL
L

PI
PE

L
IN

E
NO

HE
ER

TA
PE

IN
A

G
G

00
00

N
EE

RI
TH

TH
PI

CA
L

TR
G

.
40

00
1A

—
00

21
0—

X
l—

PL
—

O
ST

—
O

O
1O

EO
N

D
ET

A
IL

S.
14

.
A

X
L(

O
H

TE
G

O
N

TI
O

IO
N

G
IN

TH
E

CR
O

SS
IN

G
AG

RE
EM

EN
T

AS
TH

ET
TA

RE
PR

EC
ED

EN
CE

IF
TH

ET
EA

CE
EO

RE
N

H
IR

EH
EN

TS
UP

TH
IS

TH
A

RI
N

G
.

15
.

TH
IS

OR
AN

IN
G

IS
A

PP
L(

EA
O

LE
FO

R
RO

TH
CO

NH
IT

LA
M

IP
0

FR
A

SE
R

(P
L

IN
E

S.
AN

T
TH

E
GO

HA
IR

LA
M

(P
LA

TE
RO

LS
.

10
.

TH
IS

TH
PI

CA
L

TO
ES

NO
T

X
PP

LH
EX

T
CR

O
SS

IN
G

TH
E

RE
H

TT
RT

OT
T

OH
CA

HL
ES

—
RE

FE
R

TO
TH

E
RE

PO
A

FR
IA

TE
TT

PI
C

H
LS

.

PI
PE

SP
EC

IF
IG

A
TI

O
N

—
TA

RL
E

A

I
PI

PE
I

ON
RE

I
[
jJ

PI
PE

I
GA

TH
ON

IG
I

PI
PE

SE
GM

EN
T

PI
PE

TT
PE

I
I

I
I

PI
PE

SP
EC

IF
IC

O
TI

O
N

I
SI

T
E

si
n

I
kP

R
CO

A
TI

N
G

PR
O

TE
CT

IO
N

ED
RA

IT
LA

M
IP

AN
T

LA
TE

RA
LS

LI
N

E
PI

PE
IN

PS
30

1
OA

T
I

T
N

IG
SA

20
45

.1
G

R
.4

l4
CO

T
II

ON
A

PI
SL

SR
RA

T
PS

I
2

2.
R

TO
I

FO
E

I
HE

G
I

IF
RA

SE
R

(P
IL

IN
E

PI
PE

IM
PS

30
1

30
0

I
R

H
I

GS
A

00
45

.1
G

N
.4

14
CO

T
II

ON
A

PI
HL

GO
RA

T
P

S
L

2
1.

20
0

I
FO

E
I

TE
S

3
—

W
o

rl
ey

P
ar

so
n

s

:
:
:

F
O

R
T

IS
a
c

LO
W

ER
M

OI
NL

ON
R

IP
ST

ST
EM

UP
TR

RT
E

PR
O

JE
CT

CR
RS

SI
N

G
N

RR
IE

O
EA

RL
E

TT
PI

C
A

L
ST

A
N

RO
RT

TR
A

RI
M

G

TA
X

I
F

IT
I

O
flM

EX
IS

TI
N

G
GR

AT
E

NO
H

O
N

IZ
O

N
IR

L
ON

R
LR

II
G

O
L

RL
NO

S
(R

O
TE

41

PI
PE

L
IN

E
M

RR
KE

H
TO

PE
(N

O
TE

13
1

CL
EO

RH
NC

E
RE

X
U

IR
EM

EN
T

—
OH

OL
E

H

SE
E

EA
RL

E
R

CO
RL

E
(N

O
RE

3(
—

Tm
m

NG
-
.

EO
N

GL
EA

RO
NE

E
GO

HO
OA

GS
OR

(N
O

TE
4

AN
T

1A
(

FO
OM

(N
O

TE
SI

[c

E
L

O
H

—
-

LI
N

E
PI

PE

PR
O

FI
LE

OF
PI

PE
L

IN
E

H
O

RI
TO

N
TA

L
CL

EA
RA

NC
E

(m
l

H
EH

T(
CA

L
CL

EA
RA

NC
E

(m
l

AR
NE

R
FE

A
TO

RE
CO

N
SO

RO
CT

IO
N

M
ET

00
0

(N
(N

.
I

(N
O

TE
4

AN
T

10
1

(M
IX

.
I

(N
O

TE
4

ON
T

RA
(

AL
L

FI
R

R
E

O
PT

IC
AN

T
IO

TO
10

00

O
U

Tl
ET

EA
RL

E
EX

CE
PT

CO
N

H
EN

TI
O

N
A

L
OP

EN
CO

T
0T

H
NO

N
EI

R
R

E
O

PT
IC

G
IT

T
OF

HA
NC

HU
HE

R
O

U
Tl

ET
CO

RL
E

EX
CE

PT
JA

C
EI

N
G

OR
RO

RI
N

G
10

00
00

0
FI

R
R

E
TP

TI
C

RU
RI

ET
EA

OL
E

EX
CE

PT
GO

NH
EN

TI
ON

AL
OP

EN
CU

T
TR

O
TO

O
FI

R
R

E
O

PT
IC

C
IT

E
OF

00
0N

A
RH

O
U

RI
ET

EA
RL

E
ER

G
EP

T
JA

G
EI

N
G

OR
RO

RI
N

G
TR

O
TR

O
FI

R
R

E
O

PT
IC

RU
RI

EO
EA

RL
E

EX
CE

PT
GO

NH
EN

OI
ON

XL
OP

EN
CU

T
TR

O
/
c
z
c
,

TR
O

EI
O

R
E

O
PT

IC
G

IT
T

OF
G

O
SU

IT
LA

M
O

U
RI

ET
EA

OL
E

E0
C

EP
T

J0
C

H
IN

G
OR

O
TR

IN
G

TR
O

TR
O

c.
°
°

E(
R

R
E

O
PT

IC

RU
RI

EO
EA

RL
E

EX
CE

PT
G

00
5E

N
TI

TN
H

L
OP

EN
EA

T
30

0
TO

O
FI

R
R

E
O

PT
IC

OT
HE

R
00

0(
E

O
EA

RL
E

EX
EE

PO
JA

C
R

IN
G

OR
RU

RO
NG

00
0

00
0

FI
N

R
E

O
PT

IC

40
30

R
R

—
00

01
2—

O
l—

PL
—

TS
E—

TT
4O

Io



CL
EA

RA
NC

E
A

EA
IJ

IR
EM

EA
RS

—
TA

BL
E

A

N
O

TE
S:

I.
CA

NS
RR

AC
T

AN
D

M
A

IN
RA

IN
RA

E
CR

A
SS

IN
G

IA
AC

CR
AA

AN
CE

N
IT

A
CS

A
ZA

A2
AN

D
AL

L
A

PP
LI

C
A

B
LE

PN
A

A
IN

CI
A

L
RE

G
A

LA
RI

A
N

S,
N

A
N

IC
IP

A
L

RE
A

A
IR

EM
EN

A
S.

CR
A

SS
IA

G
AP

PR
AA

AL
CD

A
A

IR
IA

N
S

AN
D

CA
AT

RA
CR

AA
CA

M
EN

DS
.

EA
RT

IS
M

C
SR

AN
AA

NA
S

AN
A

TA
N

A
IS

RC
CE

N
SR

N
A

CT
IA

N
SP

EC
IT

IC
A

R
IA

N
S

2.
N

A
RI

TA
RA

E
PA

RE
IG

N
CA

AP
AN

A
RH

NR
AR

NS
RH

E
ER

IS
R

IN
C

TA
C

IL
IR

A
AS

SP
E

C
IF

IE
D

IN
RA

E
CR

A
SS

IN
G

A
G

RE
EM

EN
I,

A
LL

A
N

IN
A

RA
E

AA
RA

AR
IR

R
RA

SE
NA

A
RE

PR
ES

EA
RA

RI
A

E
RB

RA
E

SI
R

E
O

A
RI

N
G

EA
CA

A
A

A
IA

N
AN

D
CA

N
SR

RA
CR

IA
N

AT
RA

E
C

R
A

SS
IN

G
.

R.
RE

RE
RN

IN
E

RA
E

PI
PE

L
IN

E
CR

A
SS

IN
A

LA
CA

RI
A

N
AN

A
AE

PA
R

RE
PA

RE
EA

PA
SI

N
G

RN
E

PI
PE

L
IN

E
.

CA
N

EI
N

N
RN

E
PI

PE
L

IN
E

LB
CA

RI
A

N
NA

CA
NE

PA
L

RA
ND

RN
“N

RA
NO

AA
C”

EN
PA

SA
N

E.
4.

N
A

IN
IA

IN
AD

NA
IG

AR
PI

PE
EA

R
RA

E
EA

LL
M

IA
RA

AE
TA

RE
IG

A
PI

PE
L

IN
E

RA
N

N
N

IL
E

M
A

IA
R

A
IN

IN
E

A
M

IN
IN

A
N

CL
EA

RA
NC

E
PE

R
RA

E
AA

LR
E

TR
AM

RA
RL

E
N

.
CR

A
TI

RM
CL

EA
RA

NC
E

N
IR

A
TA

RE
IA

N
PI

PE
L

IN
E

CA
M

PA
AA

D
A

RI
N

G
CR

A
SS

IA
G

A
G

RE
EM

EN
I.

IT
RA

E
CL

EA
RA

N
CE

S
IN

TA
BL

E
N

AR
E

AD
A

PA
SS

IR
LE

AR
R

A
R

A
IA

,
AP

PR
AA

AE
TR

AM
RA

E
EN

G
IN

EE
R

AN
RE

CA
NA

M
RS

R
RE

A
RR

A
IN

EA
RB

EN
SA

RE
AR

E
PI

PE
L

IN
E

S
AR

E
A

PP
RO

PR
IA

D
EL

A
PR

A
RE

CI
EA

TR
AM

AA
M

AC
E

TA
AA

CA
N

RE
RA

LR
TR

AM
PR

A
A

IM
IT

R
TR

AM
AA

AE
R

RN
AE

RG
RA

AR
A

T
A

C
IL

IR
IE

S.
N

.
IN

AR
AL

L
PI

PE
L

IN
E

RA
RN

IA
C

SI
G

N
S

AS
A

IR
EC

A
TA

MR
CA

N
SE

RA
CR

IA
N

M
AN

AG
ER

.
A

ET
ER

RB
TD

RA
IS

RC
AR

AM
IM

E
RA

RR
R—

A—
RA

A—
IR

RR
—

RA
TA

R
D

ER
A

IL
S.

A
.

TE
M

PR
RA

RI
LR

SA
PP

A
RR

RA
E

TR
RE

IG
A

PI
PE

L
IN

E
AS

N
EN

A
IR

EA
RN

RA
E

TA
R

EI
ER

PI
PE

L
IN

E
CA

M
PA

NA
.

R.
RE

M
AR

E
AE

M
PA

RA
RA

SA
PP

A
R

R
IS

I
A

TI
ER

CA
N

SR
RA

CT
IA

R
AT

C
R

A
SS

IN
G

.
M

.
AA

AE
RA

E
RI

CA
EA

CR
PA

AT
RR

E
CR

RS
SI

N
G

AG
NE

EM
EN

R
AN

SI
R

E
.

N
.

AL
L

RE
PA

A
S

AT
CA

NE
R

A
PP

LR
TR

AM
SA

RA
RI

L
EL

EN
A

RI
A

N
.

A
.

IA
SR

A
LL

AC
RE

LE
AD

IT
A

EA
A

IR
EA

AR
FA

N
C

IE
R

PI
PE

L
IN

E
CA

M
PA

NA
II

.
AR

E
A

ER
IC

LE
CR

A
SS

IN
C

PR
A

RE
CR

IA
N

TA
R

A
CC

ES
S

AN
EA

TR
A

EI
G

M
PI

PE
L

IN
E

DA
RI

NG
EM

RI
RE

CA
N

RR
RA

CR
IR

R
PE

R
IA

A
.

IA
.

RA
PP

ER
AN

D
IN

SR
A

LL
PI

PE
EI

M
E

M
AR

KE
R

RA
PE

IN
AE

CR
AA

AN
CE

N
IR

A
TA

PI
CA

L
A

RC
.

4A
RA

1A
—

AA
2I

2—
Al

—
PL

—
AA

T—
AA

1A
.

13
.

RA
LI

D
A

RE
CA

RA
IR

IA
N

S
IA

RM
E

CR
A

RR
IN

A
AG

RE
EM

EN
R

AS
AR

EA
RA

KE
PR

EC
ED

EN
CE

IT
AR

ER
ER

CE
EA

RE
A

A
IN

EA
€N

IS
AT

RR
IR

A
RA

M
IN

A
.

14
.

R
R

IS
AN

AM
IN

G
IS

A
PP

LI
C

A
B

LE
TA

R
BA

RN
CA

AR
IA

LA
M

IP
A

TR
A

SE
R

IP
EI

A
EG

.
AN

D
RA

E
CA

AA
IT

LA
M

IP
LR

RE
RA

LR
.

F
O

R
T

IS
B

C
’

LA
M

ER
M

AI
M

LA
M

A
IP

AR
NR

EM
AP

AN
AA

E
PR

A
JE

CT
CR

A
RR

IN
A

AN
AC

R
PO

IR
EI

AN
PI

PE
L

IN
E

RR
PI

CA
E

RR
AM

AA
RA

AR
AN

IM
G

PI
PE

L
IN

E
RA

RN
IM

G
SI

G
N

IN
A

RE
N

I

E
R

IS
II

A
G

G
R

A
A

E

EN
IR

R
IN

G
PI

PE
L

IN
E

RA
N

AR
AN

GL
E

AT
CA

A
SS

IN
G

M
AR

KE
R

RA
PE

(R
A

RE
12

1
T

SE
E

TA
BL

E
g

PA
R

—
.

CL
EA

RA
NC

E

PI
PE

L
IN

E
I

NA
RN

IN
G

/
RI

EN
/

(N
RR

C
N

I

S
ER

IG
A

IN
G

4
GR

AD
E

R
A

m
PR

D
PA

SE
A

PI
PE

L
IN

E

P
IE

LA
RE

ND
S

NR
A

M
IN

.
A

A
A

IA
R

(R
A

P.
I

A
A

RI
A

A
N

TA
L

CL
EA

RA
NC

E
A

ER
TI

CA
L

CL
EA

RA
NC

E
NA

M
ER

CA
NG

TR
AC

RI
DM

M
ET

AA
A

(m
l

IM
IN

.
I

(m
l

(M
IN

I

CA
M

NE
RR

IA
NA

L
AP

EN
CA

R
(A

BA
RA

A
Cl

A
N

AT
RR

M
CA

AA
ER

JM
CK

IM
G

RN
RA

RI
N

G
IA

AA
RA

A

CO
N

RE
A

IIA
N

A
L

OP
EN

CA
R

AB
A

AB
A

CI
RA

AT
RA

RN
AR

N
JA

CK
IN

G
RN

RA
RI

N
G

RA
A

AB
A

CA
RN

EN
A

IR
N

A
L

AR
EA

CA
R

A
B

A
/Z

O
O

AB
A

C
IT

A
AT

CR
N

A
IT

LA
M

JA
CK

IN
G

AR
AA

RI
M

G
B

R
A

/Z
O

O
AR

A

CA
N

N
ER

A
IR

N
A

L
AR

EA
CA

D
3A

A
AB

A
AT

RE
R

JA
CK

IN
G

RN
RA

RI
N

G
BA

A
NA

B

TL
AM

LI
N

E
PI

PE

RT
A

A
IG

A
T

PI
PE

NA
RA

N
IZ

RN
IA

L
AR

A
ER

D
IC

A
L

RE
ND

S
(N

RT
E

41
—

PR
O

FI
LE

OF
PI

PE
L

IN
E

S

TR
N

EI
RN

PI
PE

L
IN

E

3
A

A
m

3A
Am

11

PR
AP

AG
EA

PI
PE

L
IN

E

SE
C

TI
O

N
TH

RO
UG

H
PI

PE
L

IN
E

TR
EN

CH

PI
PE

R
PE

C
IP

IC
A

A
IR

N
—

RA
BL

E
A

IP
IP

E
IR

N
IR

R
I

‘M
A

R
’

PI
PE

C
A

A
A

R
N

IC
PI

PE
SE

GM
EN

A
PI

PE
RA

PE
PI

PE
SP

EC
IT

IC
A

TI
R

N
CA

A
RI

N
G

RR
A

D
EC

RI
RN

C
IA

L
A

M
IP

AN
D

LA
IE

RA
ER

I
LI

N
T

PI
PE

IN
PR

3D
’

RA
2

I
N

A
ER

R
A

24
N

.I
G

R
.4

1R
CA

D
II

RN
A

PI
NL

CR
AA

A
PA

L
2

L1
TA

G
I

RE
R

I
R

IZ
E

I
m

E
Pa

FR
A

SE
R

IT
LI

N
E

PI
PE

iM
PS

3
A

AA
2

I
ER

A
A

24
N

.I
C

R
41

4
CA

D
II

RN
A

PI
NL

AR
AN

N
PS

L
A

(.Z
A

A
TR

E
AE

R

::

W
o

d
ey

P
ar

so
n

s

40
7R

1A
—

A
I3

21
2—

Rl
—

PL
—

O
RT

—
A

A
25

2
I4

7



CL
EA

RA
NC

E
RE

A
A

IR
EN

EN
TS

—
TA

BL
E

ST
A

A
A

IL
G

TI
A

L
TA

AL
AI

IL
A

L
A

LS
A

S
(N

O
TE

4)

PR
O

FI
LE

OF
FO

RE
IG

N
PI

PE
L

IN
E

S

N
O

TE
S:

1.
CA

N
ST

RA
CT

AN
D

M
A

IN
TA

IN
OR

E
CR

O
SS

IN
G

IN
AC

CO
RD

AN
CE

RI
TA

ET
A

ZA
A2

AN
D

AL
L

A
PP

LI
C

A
B

LE
PR

A
A

IN
C

IA
L

RE
G

A
LA

TI
O

N
S.

M
A

N
IC

IP
A

L
R

ED
A

IR
EN

EN
TS

.
CR

O
SS

IN
G

AP
PR

OA
BL

C
D

N
D

IT
IA

N
S

AN
D

EA
NT

RA
CT

D
D

EA
M

EN
TS

.
FA

RB
IS

A
C

ST
AN

DA
RD

S
AN

T
ET

R
TI

TB
C

CT
N

ST
RA

CT
ID

N
SP

EC
IF

IC
A

TI
O

N
S

A
.

N
A

BI
FA

TA
T

FO
RE

IG
N

CO
NP

AN
A

TA
AT

DN
NS

TR
E

EA
IS

TI
N

G
FA

C
IL

IT
T

AS
SP

E
C

IF
IE

B
IN

TA
E

CR
A

SS
IN

G
A

G
RE

EM
EN

T,
A

LL
O

N
IN

S
TA

T
A

ST
A

TR
IT

A
TA

TE
ND

A
R

EP
R

ES
EN

TA
TI

G
E

TB
BA

T
SI

T
E

TA
RI

N
G

TA
CA

A
A

TI
TR

AN
D

CA
N

ST
RA

CT
IO

N
BE

TA
T

C
R

O
SS

IN
G

.
3.

A
TR

TR
M

IN
T

TA
T

PI
PE

L
IN

E
CR

O
SS

IN
G

LA
CA

TI
O

N
AN

D
A

EP
TA

BE
FO

RE
TT

PO
SI

N
T

TA
T

PI
PE

L
IN

E
.

CO
RF

IR
N

TA
T

PI
PE

L
IN

E
LA

G
A

TI
O

N
AT

CA
RT

EA
L

RA
ND

AR
“R

AD
RA

A
BC

”
EA

PO
SA

RT
.

4.
M

A
IN

TA
IN

ST
RA

IG
A

T
PI

PE
FO

R
TA

T
FA

LL
N

IO
TA

OF
FO

RE
IG

N
PI

PE
L

IN
E

RO
N

N
A

IL
E

M
A

IN
TA

IN
IN

G
A

M
IN

IN
A

M
CL

EA
RA

NC
E

PE
R

TA
T

AA
LA

E
FR

AN
TA

BL
E

A
.

CO
N

FI
RM

CL
EA

RA
NC

E
RI

TA
FO

RE
IG

N
PI

PE
L

IN
E

CO
NT

AN
A

D
A

RI
N

G
CR

O
SS

IN
G

A
G

RT
TN

TN
T.

IF
TA

T
CL

EA
RA

N
CE

S
IN

TA
BL

E
B

AR
E

NO
T

PA
SS

IA
LT

TA
O

R
TA

IN
.

AP
PR

DA
AL

FR
AN

TA
T

EN
G

IN
EE

R
OR

RE
CO

RD
M

AS
T

AT
O

BT
A

IN
ED

TO
TN

SA
RT

TA
T

PI
PE

L
IN

E
S

AR
T

A
PT

RD
TR

IA
TT

LT
PR

BT
TC

TE
D

FR
OM

DA
M

AG
E

TA
AT

CA
N

RE
SA

LT
FR

OM
PR

O
A

IN
IT

T
FR

AN
OT

RE
R

AN
AT

AG
RO

RN
S

FA
C

IL
IT

IE
S.

S.
IN

ST
A

LL
PI

PE
L

IN
E

N
A

BB
IN

G
SI

G
N

S
AS

D
IR

EC
TE

D
BA

CO
RA

TR
A

CT
IO

R
M

AR
AS

ER
.

RE
FE

R
fT

FA
R

TI
SN

E
D

RA
N

IR
G

TO
RG

G—
A—

DR
R—

IA
GG

—
RD

FD
A

D
ET

A
IL

S.
A

.
TT

A
eO

RA
RI

LT
SA

PP
O

RT
TA

T
FO

RE
IG

N
PI

PE
L

IN
E

AS
BE

O
RI

RE
D

BA
TA

T
FO

RE
IG

N
PI

PE
L

IN
E

CA
M

PA
NA

.
3.

RE
NO

AT
TE

M
PO

RA
RA

SA
PP

O
R

TI
SI

A
FT

ER
EO

R
ST

R
A

C
TI

A
S

AF
C

R
O

SS
IN

G
.

B
.

AA
AE

TA
T

SI
G

N
EA

CO
PS

OF
TN

T
CR

D
SS

IR
G

AG
RE

EM
EN

T
OR

SI
T

E
.

T.
AL

L
D

EP
TA

S
OF

CO
RE

R
A

PP
LA

FR
AN

A
SA

SA
IL

EL
EA

B
TI

O
R

.
IT

.
IN

ST
A

LL
TE

ST
LE

AD
IF

RE
D

A
IR

ED
BA

FA
TE

IS
N

PI
PE

L
IN

E
CO

RP
AR

A
11

.
AG

E
A

EA
IG

LE
CR

O
SS

IN
G

PR
O

TL
ET

IO
R

FO
R

A
CC

ES
S

OA
ER

FO
RE

IG
N

PI
PE

L
IN

E
D

A
RI

N
G

EN
TI

R
E

ED
N

ST
BA

CT
IA

N
PT

R
IB

A
.

12
.

SA
PP

LT
AN

D
IN

ST
A

LL
PI

PE
L

IN
E

NA
BE

TA
TA

TE
TA

PE
IN

AC
CO

RO
AN

ET
RI

TA
TA

PI
CA

L
AN

G.
—

PL
—

DS
T—

AA
1B

.
13

.
A

A
LI

A
A

TE
C

O
N

D
IT

IO
N

S
IN

TA
T

CR
A

SS
IN

G
AG

RE
EM

EN
T

BS
TR

EA
TA

KE
PR

EC
ED

EN
CE

IF
DA

TA
EA

CL
ED

BE
G

A
IA

EA
EN

TS
OF

D
A

IS
TR

A
N

IA
G

.
14

.
TR

IG
D

RB
N

IN
G

IS
A

PP
LI

C
A

B
LE

FO
R

BO
TA

CA
BA

IT
LA

N
IT

S
FR

A
SE

R
IT

L
IN

E
S.

AN
D

TN
T

CO
RA

IT
LA

M
IT

LA
TE

RA
LS

.

W
o

.i
ey

P
ar

so
n

s

5,

*
1

Is
M

x
D

rr
su

n
c.

E
c

‘“
M

S’
a

F
O

R
T

IS
B

c

LA
ME

R
NB

IN
LA

NB
IT

SA
ST

EM
AP

DB
AA

E
PR

AJ
EC

T
CN

AS
SI

NG
AN

AE
B

AN
JL

TI
PL

E
FO

RE
IG

N
PI

PG
LI

N
ES

TT
PI

C
B

L
ST

AN
BA

BA
D

BA
N

IN
S

EI
AA

CT
GN

ES
A

TI
G

A

PI
PE

L
IN

E
N

A
BB

IN
G

SI
G

N
(B

A
BE

SI

TA
IS

TI
N

G
G

R
A

G
T

1

SE
E

TA
BL

E
B

1C
LE

A
A

A
N

C
T
!E

L

PI
PE

L
IN

E
rN

A
A

S
U

G
SI

G
N

I
(S

A
TE

SI

1
EA

IS
TI

B
G

I
PR

A
TA

SE
A

PI
PE

L
IN

E

EN
DS

55
0

N
IB

.
RA

D
IA

S
(T

SP
.

I

EL
AN

—
‘

LI
N

E
PI

T
T

ST
RA

IG
A

T
PI

PE
—

AO
RI

ZO
RT

AL
CL

EA
RA

NC
E

A
ER

TI
CA

L
GL

EA
RA

NC
L

ON
NE

B
CO

N
A

TN
A

ET
IO

R
NE

TA
AA

(m
l

IN
IN

.
I

(m
l

IN
IN

.
I

CO
RA

EN
TI

O
RA

L
OP

EN
CA

T
(A

DA
SO

R
E

IT
T

OF
SB

N
ED

SA
EA

JA
CK

IN
G

OR
BO

RI
N

G
(A

BA
NO

R

CO
RA

EN
TI

D
N

A
L

AT
TN

CA
T

TB
D

EN
D

EI
SA

OF
BA

RN
AB

A
JA

CK
IN

G
OR

BO
RI

N
G

TA
D

EN
D

CG
BA

EN
TI

O
RA

L
OP

EN
CA

T
TA

D
TA

O
CI

TA
OF

CO
RA

IT
LA

N
JA

CK
IN

G
OR

BO
RI

N
G

TA
D
/2

c
c

TA
D

c
o
O

CO
RA

EN
SI

O
RA

L
OP

EN
CA

T
TO

G
3O

R
OT

AE
B

JA
CK

IN
G

OR
BO

RI
N

G
NA

B
GO

R

TE
NP

OA
AR

S
PI

PE
L

IN
E

¶N
G

R
K

E
G

TA
PE

SU
PP

O
RT

FO
RE

IG
N

PI
PE

L
IN

E
S

N
IB

.

_
g
P

A
T

P
O

S
T

D
PI

PE
L

IN
E

SE
C

TI
O

N
TH

RO
UG

H
PI

PE
L

IN
E

TR
EN

CH

PI
PE

SP
EC

IF
IC

A
TI

O
N

—
TA

BL
E

A

IP
IP

T
IO

R
IN

B
I

‘N
O

T
’

PI
T

T
C

A
5A

O
R

(C
PI

PE
SE

GM
EN

T
I

PI
PE

TA
PE

PI
PE

SP
EC

IE
IC

A
TI

O
R

CO
A

TI
N

G
PR

O
TE

CT
IO

N
I

SI
Z

E
In

Tl
I

A
Pa

C
IT

L
A

M
IT

AN
D

LA
TE

RA
LS

LI
N

E
PI

PE
IN

TS
3B

1
TA

T
I

T
.S

I
CS

B
Z

24
S

.I
G

B
.R

(4
CA

T
II

OR
A

PI
SL

GB
AB

A
PS

L
2

EB
E

I
AE

G

IER
A

SE
R

IT
LI

M
E

PI
PE

IN
TS

A
B

I
0A

2
T

.S
I

CS
B

52
45

.1
G

A
.4

(4
CA

T
II

OR
A

PI
SL

GB
BA

D
TS

L
2

(.
2
0
0

EA
T

AE
S

4D
TB

1B
—

T0
2(

2—
R

(—
PL

—
B

SE
—

TB
S3

Il
B



RO
AD

AL
LO

W
AN

CE

FO
R

40
6

mm
0.

0.
AN

D
G

RE
A

TE
R

PI
PE

LI
N

ES

U
i

/
3

ST
R

IP
S

OF
IS

O
m

m
W

ID
E

,
‘

ID
EN

TO
LI

N
E

TA
PE

.
EX

TE
N

O
IN

G
/
/
Z

/
TO

EO
GE

OF
RO

EO
AL

LO
W

AN
CE

BA
CK

FI
LL

SO
IL

AS
PE

R
RO

AO
T

iQ
(T

V
O

RA
lS

SI
ZE

AN
D

CD
l”

PA
CT

IC
N

RE
Q

U
IR

EM
EN

TS
PR

TE
RA

SE
N

GA
S

ST
A

N
O

ER
O

.
(S

EE
NO

TE
3)

C
O

N
C

R
ET

E
SL

A
B

(O
PT

IO
N

A
L)

(S
EE

OW
C.

A
Y

00
0

C
10

0-
10

1
RI

AN
D

NO
TE

4)

Y
M

50
0M

EN
T

FI
LL

,
CO

M
PA

LT
EO

TO
ST

L
E

A
ST

YE
N

ST
AN

DA
RD

°R
O

ET
O

R
D

EN
SI

TY
IA

ST
M

D
ET

BI
.

(S
EE

NO
TE

2)

O
:L

uO
W

A
N

L
E

CO
N

CR
ET

E
SL

A
BS

FO
R

32
4

mm
0.

0.
AN

D
SM

A
LL

ER
PI

PE
LI

N
ES

N
O

TE
:

(N
TE

N
O

EO
FO

R
TR

A
N

SM
IS

SI
O

N
PR

ES
SU

RE
PI

PE
LI

N
ES

ON
LY

TY
PI

CA
L

TR
EN

CH
C

R
O

SS
-S

EC
TI

O
N

N
O

TE
S:

I.
CO

M
PA

CT
EO

SE
LE

CT
EM

BE
DM

EN
T

SO
IL

AN
D

B
A

C
FI

L
L

SH
A

LL
EX

TE
N

D
LA

TE
RA

LL
Y

BE
YO

ND
TH

E
TR

A
V

EL
LE

O
PO

RT
IO

N
OF

TH
E

RO
AD

TO
AT

LE
A

ST
TH

E
IN

V
ER

T
OF

TH
E

RO
AD

D
IT

CH
ES

OR
A

D
IS

TA
N

CE
E

Q
uA

L
TQ

TH
E

TH
IC

K
N

ES
S

OF
SO

IL
CO

VE
R

OV
ER

TH
E

PI
PE

.
W

HI
CH

EV
ER

IS
G

RE
A

TE
ST

.

2.
EM

BE
DM

EN
T

SO
IL

SH
A

LL
CO

N
SI

ST
OF

SE
LE

CT
SE

ND
W

IT
H

AZ
SI

L
T

CO
N

TE
N

T
(P

A
RT

IC
LE

S
FI

N
ER

TH
EN

0.
07

5
m

(
CO

M
PA

CT
ED

TQ
AT

LE
A

ST
H

N
sT

A
N

D
A

RD
PR

O
CT

O
R

D
EN

SI
TY

(E
ST

M
DE

AR
)

FO
R

IT
S

PU
LL

TH
IC

K
N

ES
Y

.
A

LT
ER

N
A

TI
V

E
EM

BE
DM

EN
T

SO
IL

M
AY

BE
U

SE
D

PR
O

V
ID

ED
IT

IS
D

ET
ER

M
IN

ED
TO

BE
C

D
PA

T
IB

L
E

W
IT

H
TH

E
PI

PE
CO

ET
IN

C
EN

C
A

Pr
RO

V
EO

BY
A

O
U

A
LI

PI
ED

BC
GE

T
PR

O
FE

SR
IO

N
EL

EN
G

IN
EE

R
PR

IO
R

TO
PL

A
CE

M
EN

T.

3.
BA

CK
FI

LL
SO

IL
SH

EL
L

M
EE

T
RO

AD
Eu

TH
O

RI
Th

GR
AI

N
SI

ZE
EN

D
CO

M
PA

CT
IO

N
RE

O
uI

RE
M

EN
TS

OR
TE

RE
SE

N
GA

S
ST

A
N

D
A

RD
.

TE
RA

SE
N

GA
S

ST
AN

DA
RD

SH
EL

L
CO

N
SI

ST
OF

75
r.

m
M

IN
US

PI
TR

U
N

SA
ND

AN
D

GR
AV

EL
W

IT
H

C
SN

SI
LT

CO
N

TE
N

T
(P

A
RT

IC
LE

S
FI

N
ER

TH
EN

0.
27

5
r
(

CO
M

PA
CT

ED
TE

AT
LE

A
ST

H
8Z

ST
AN

DA
RD

PR
O

CT
O

R
D

EN
SI

TY
(A

ST
M

DE
YB

I
FO

R
IT

S
Pu

L
TH

IC
K

N
ES

S.
4.

TO
P

OP
SL

A
B

SH
OU

LD
NO

T
EP

PE
ER

AB
UV

E
TH

E
IN

V
ER

T
OF

AN
Y

U
TI

LI
TY

W
HI

CH
CR

O
SS

ES
AB

OV
E

TH
E

PI
PE

LI
N

E.
5.

AL
L

D
IM

EN
SI

O
N

S
IN

M
IL

LI
M

ET
RE

S
U

N
LE

SS
NO

TE
D

O
TH

ER
W

IS
E.

F.
TH

IS
DR

AW
IN

G
SH

OU
LD

NO
T

BE
U

SE
D

FO
R

TH
E

PU
RP

O
SE

OF
M

A
TE

RI
A

L
0)

EN
TI

TY
ES

T
IlI

A
TE

S.

OL
D

DW
G.

N
o.

90
00

0-
C

-0
00

-0
11

-3
-0

CO
RP

O
RA

TE
.

D
RA

W
IN

G
SI

G
N

ED

—
er

as
en

AN
D

SE
A

LE
D

BY
EN

C
IN

EE
R

IN
C

SE
R

V
IC

E
R

SI
G

N
ED

I.M
ET

C
A

LF
A

.M
IT

C
H

EL
L

Y
.N

IIT
CH

LL
L

03
03

—
12

G
as

A
l.

M
IT

CH
EL

L
P.

EN
G

.
ST

A
N

D
A

RD
OP

EN
—

CU
T

—
20

04
/0

7/
05

RO
AD

C
R

O
SS

IN
G

D
ET

A
IL

S
N

EI
N

EE
R

IN
S

SE
R

V
IC

C
T

R2
SI

G
N

ED
AD

DF
D

NO
TE

6
IM

E
T

C
A

J
A

.M
IT

C
H

EL
L

0
3
-0

6
-2

7
CH

AN
GE

D
TI

TL
E

BY
N

o.
R

EV
IS

IO
N

DR
AW

N
D

ES
IG

N
ED

CH
EC

KE
D

DA
TE

(Y
Y—

M
M

D
O

)
DR

AW
IN

G
PR

EV
IO

U
S

D
R.

N
O

.-
SA

P
2

M
IC

RO
FI

LM
ED

SC
A

LE
N

..
S

.
E

iC
,i

--
Y

DE
AL

NU
M

BE
R

99
00

0C
—

1
00

—
i

OO
—

R2

PI
PE

(N
E

CO
N

CR
ET

E
SL

A
BS

15
0

M
IN

IM
UM

FO
R

SO
IL

30
0

M
IN

IM
UM

FO
R

RO
CK

(2
00

PI
PE

LI
N

E

SE
E

NO
TE

H
l



C

N
O

TE
S:

I.
CO

N
CR

ET
E

SH
A

LL
HA

VE
A

M
IN

IM
UM

CO
M

PR
ES

SI
V

E
ST

RE
N

G
TH

OF
25

M
P

AT
28

O
RY

S.
2.

A
PP

RO
X

IM
A

TE
W

EI
G

H
T,

00
0

kg
(1

32
5

LB
.)

3.
O

V
ER

A
LL

M
EA

SU
RE

M
EN

TS
M

AY
CH

AN
GE

O
EP

EN
D

IN
G

ON
SU

PP
LI

ER
.

4.
AL

L
O

IM
EN

SI
O

N
S

IN
M

IL
LI

M
ET

RE
S

U
N

LE
SS

N
O

TE
D

O
TH

ER
W

IS
E.

PL
AN

OL
D

DW
G.

No
.

G
B

-8
8S

5
AN

D

9Ø
Ø

Ø
-C

-Ø
Ø

Ø
-Ø

12
-3

-Ø

CO
RP

O
RA

TE

D
RA

W
IN

G
SI

G
N

ED
N

G
IN

EE
R

IN
G

SE
R

V
IC

E
1

SI
G

N
ED

(M
ET

CA
LF

V
YU

NG
YU

NG
0
3
-0

3
-1

2
er

as
en

AN
D

SE
A

LE
D

BY
ST

AN
DA

RD
PI

PE
PR

O
TE

CT
O

R
G

as
A

J.
M

IT
CH

EL
L,

P.
EN

G.
SL

A
B

D
ET

A
IL

S
N

G
IN

EE
R

(N
G

O
R

A
FT

IN
2

S(
G

N
EO

R
EV

IS
ED

W
KU

M
PU

LA
A

M
IT

CH
EL

L
A

M
IT

CH
EL

L
04

—
06

—
29

20
04

/0
7/

05
BY

N
o.

R
E

V
IS

IO
N

DR
A)

HN
D

ES
IG

N
ED

CH
EC

K
ED

DA
TE

(Y
Y—

M
M

—
DD

)
O

RA
H

IN
G

PR
EV

IO
U

S
D

R.
N

O
.—

A
P

ID
:

M
IC

R
O

FI
LM

ED
SC

AL
E—

(:
1
5

EN
G

IN
EE

R
SE

A
L

NU
M

BE
R

99
00

0—
C

—
i 0

0—
10

1
—

R2

4-
I5

M
O

EE
O

RM
EO

O
A

RS
,

22
00

LO
NG

32
0

C
/C

5-
15

)4
D

EF
O

RM
ED

BA
RS

,
10

00
LO

NG
0

54
0

C
/C



 

Appendix E 

FEI IFC DRAWING – TYPICAL TRENCH CROSS SECTION 
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From: Braley, Chad <cbraley@coquitlam.ca>
Sent: Monday, April 24, 2017 2:08 PM
To: Cardona, Marie (Vancouver)
Cc: DiPlacito, Joe (Vancouver)
Subject: RE: 90% Drawings for Fortis IP - Comments - Status?

Hi Marie, 

Sorry for the delay in providing comments.  The City has reviewed the provided 90% drawings and have the following 
comments: 

General 

 Restoration of Como Lake Avenue – it is our position that all 4 lanes will need to be repaved considering the
impacts of the installation of the 30” gas line, replacement of water services and other utilities, and the
decommissioning of the existing 20” gas line. We ask that the project include full width repaving of Como Lake
Avenue.

 Provide details on the decommissioning of the existing gas main noting that the City of Coquitlam would like to
see the existing gas main removed from the Como Lake Corridor once the new main has been put into service.

Poirier Street 

 Due to the condition of the existing asphalt the City requires that once the construction has occurred the road
should be milled 50mm and repaved from the west gutter to the centre of the road.

 A note should be put on the drawing indicating that the traffic signal infrastructure and City communication
conduit must be field located to ensure there aren’t any conflicts.

Robinson Street 

 Due to the condition of the existing asphalt the City requires that once the construction has occurred the road
should be milled 50mm and repaved from the west gutter to the centre of the road.

 Traffic signal loops at the Robinson/Como Lake intersection will be impacted by the proposed works.  Traffic
operations must be contacted before the loops are cut and to arrange the reinstallation (at FortisBC’s expense).

 All lane and traffic control markings must be reinstated once the final lift of asphalt has been placed.

 The existing watermain on Robinson Street extends to Clarke and should be shown on the drawings to ensure
there aren’t any conflicts.

Como Lake Avenue 

 As per previous discussions the drawings should detail cast iron watermain crossing which are required to be
replaced with ductile iron.  A standard crossing detail should be provided on the drawing.

 Provide construction note indicating that any copper water services cut to accommodate the construction must
be replaced from the watermain to the curb stop at property line.  The City requires that all copper water
services are installed in one continuous piece.

 Pavement restoration drawings should be provided.

 Details showing the islands to be removed and replaced as part of the construction must be provided.

 The locations of traffic signal and communication duct being crossed will have to be field located to ensure there
aren’t any conflicts.
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 Separate engineering drawings must be provided for any City infrastructure having to be relocated to 
accommodate the construction. 

 For trenchless crossings the anticipated width and length of the entry and existing pits should be shown on the 
drawings as this will impact the amount of restoration required. 

 Can the alignment be shifted slight to the south, near Longlac to provide additional separation from the sanitary 
main? 

 Not all of the existing utilities are shown on page 18/94. 

 Try to shift alignment south, west of Hailey to Banting to provide additional separation from the 600mm 
diameter storm sewer. 

 The existing watermain west of Clarke Road is in conflict with the gas line.  Provide drawings detailing the 
relocation. 
 

Please let me know if you have any questions regarding the above information. 
 
Thanks 

Chad Braley, AScT  
Manager, Capital Projects and Inspections  
Engineering & Public Works Department  
City of Coquitlam  
3000 Guildford Way, Coquitlam, BC V3B 7N2  

Tel(604) 927-3513  Fax(604) 927-3505  
email cbraley@coquitlam.ca  
 

From: Cardona, Marie (Vancouver) [mailto:MARIE.CARDONA@advisian.com]  
Sent: Thursday, April 13, 2017 10:35 AM 
To: Braley, Chad 
Cc: DiPlacito, Joe (Vancouver) 
Subject: 90% Drawings for Fortis IP - Comments - Status? 
 
Hi Chad,  
 
Just wanted to check on the status of the 90% drawing review. Will we be receiving them this week?  
 
Thanks! 
Marie 
 
 

From: Cardona, Marie (Vancouver)  
Sent: March-23-17 5:54 PM 
To: 'Braley, Chad' 
Cc: DiPlacito, Joe (Vancouver) 
Subject: RE: 90% Drawings for Fortis IP - Comments 
 
Okay thank you Chad. Anything that can be done to expedite comments would be greatly appreciated as we are 
finalizing our IFBs now.  
 

From: Braley, Chad [mailto:cbraley@coquitlam.ca]  
Sent: March-23-17 5:22 PM 
To: Cardona, Marie (Vancouver) 
Subject: RE: 90% Drawings for Fortis IP - Comments 
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Hi Marie, 
 
I should have comments for you by the middle of next week.  With spring break we have had a few staff members away.
 
Thanks 

Chad Braley, AScT  
Manager, Capital Projects and Inspections  
Engineering & Public Works Department  
City of Coquitlam  
3000 Guildford Way, Coquitlam, BC V3B 7N2  

Tel(604) 927-3513  Fax(604) 927-3505  
email cbraley@coquitlam.ca  
 

From: Cardona, Marie (Vancouver) [mailto:MARIE.CARDONA@advisian.com]  
Sent: Tuesday, March 21, 2017 1:50 PM 
To: Braley, Chad 
Subject: 90% Drawings for Fortis IP - Comments 
 
Hi Chad,  
 
Just following up on our 90% meeting on March 7th – can we expect to receive your formal comments on our 90% 
design package this week?  
 
Thanks! 
Marie 
 
Marie Cardona 
Regulatory and Permitting Advisor 
 
Suite 500, Willingdon Park Phase 6, 4321 Still Creek Drive | Burnaby BC V5C 6S7 
P  +17789455205  | M  +17149001657  
E  marie.cardona@advisian.com 
 
www.advisian.com 
 

 
 

 

*** Advisian Notice *** "This email is confidential. If you are not the intended recipient, you must not disclose or use the information 
contained in it. If you have received this email in error, please notify us immediately by return email and delete the email and any 
attachments. Any personal views or opinions expressed by the writer may not necessarily reflect the views or opinions of any company 
in the WorleyParsons Group of Companies.  

*** Advisian Notice *** "This email is confidential. If you are not the intended recipient, you must not disclose or use the information 
contained in it. If you have received this email in error, please notify us immediately by return email and delete the email and any 
attachments. Any personal views or opinions expressed by the writer may not necessarily reflect the views or opinions of any company 
in the WorleyParsons Group of Companies.  
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Appendix G1



Appendix G1



Appendix G1



Appendix G2



Appendix G2



Appendix G2



Appendix G3



Appendix G3



Appendix G3



Appendix G4



Appendix G4



Appendix G4



Appendix G5



Appendix G5


	FEI LMIPSU Coquitlam Land Use Phase 2 - C-11-15 Additional Evidence_Cover Letter
	FEI LMIPSU Coquitlam Land Use Phase 2 - C-11-15 Additional Evidence
	Table of Contents
	List of Appendices
	Index of Tables and Figures

	1. Introduction
	2. Paving Work for the project
	2.1 Baseline Survey of Existing Road Condition
	2.2 The City’s Technical Specifications for Paving
	2.3 Increasing City Demands for Paving and Road Remediation
	2.4 Paving Scenarios
	2.4.1 Scenario 1:  Paving and Restoration of the Trench and Additional Asphalt Key Depth
	2.4.1.1 Technical Explanation
	2.4.1.2 Cost Estimate, Schedule and Assumptions

	2.4.2 Scenario 2: Paving Over and Repair of Four Lanes (City Demand)
	2.4.2.1 Technical Explanation
	2.4.2.2 Cost Estimate, Schedule and Assumptions

	2.4.3 Scenario 3: Two Lane Paving (Scenario 1 with Additional Paving Over Two Full Lanes)
	2.4.3.1 Technical Explanation
	2.4.3.2 Cost Estimate


	2.5 Paving Scenario Rate Impacts

	3. NPS 20 IP Removal Cost: Cost Allocation
	3.1 NPS 20 IP Gas Line Removal
	3.1.1 5.5 Kilometre Removal Scope
	3.1.2 380 Metre Removal Scope

	3.2 NPS 20 IP Gas Line Removal Schedule
	3.2.1 NPS 20 IP Gas Line 5.5 Kilometre Removal Schedule
	3.2.2 NPS 20 IP Gas Line 380 Metre Removal Schedule

	3.3 NPS 20 IP Gas Line Removal Cost Estimate
	3.3.1 5.5 Kilometre Removal Cost Estimate
	3.3.2 380 Metre Removal Cost Estimate

	3.4 Allocation of Costs under the Operating Agreement
	3.4.1 NPS 20 IP Gas Line Installation Cost Estimate in Current Dollars (2018)
	3.4.2 Application of the Operating Agreement Cost Allocation Formula
	Municipality’s Contribution  =  CAC  –  [ 2%  x  COI  x  ( YC – YOI ) ]
	Where:

	3.4.3 Cost of Service and Rate Impacts for Removal of 380 metre and 5.5 kilometre Segments


	4. Conclusion

	Appendices
	A - City of Coquitlam Operating Agreement
	B - Oct 26 2018, Pre-Construction Roadway Condition Assessment, Como Lake Ave
	C - City Paving Specification for Trenches
	D - Oct 12 2016 City Marked Up Copy of FEI Engineering Drawings
	E - FEI IFC Drawing
	F - April 24, 2017 City 90 Percent Review Comments
	G - Estimated Cost Estimates
	G1 - Original Installed Cost Estimate $25.1MM for 5.5Km and Removal Cost Allocation
	G2 - Original Installed Cost Estimate $1.7MM for 380 Meters and Removal Cost Allocation
	G3 - Oringinal Installed Cost Estimate $14.1MM for 5.5Km and Removal Cost Allocation
	G4 - Original Installed Cost Estimate $0.9MM for 380 Meters and Removal Cost Allocation
	G5 - Removal Cost for 5.5 Km and 380 meters 2018$ to As Spent





