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1. Reference: APPLICATION: Section 1.1, Introduction 1 

On page 1 at lines 10-12, FEI states that the PGR Project is needed to replace the 2 

capacity provided by FEl's distribution pressure gas line affixed to the Pattullo Bridge. 3 

On page 1 at lines 15-16, FEI says the PGR project includes a 508 mm gas line that will 4 

operate at a maximum operating pressure (MOP) of 2,070 kPa. 5 

1.1 Please advise of the MOP of the current gas line on the Pattullo Bridge. 6 

  7 

Response: 8 

The current Pattullo Gas Line operates at an MOP of 700 kPa. 9 

 10 

 11 

 12 

1.2 If the MOP of the current gas line is less than 2,070 kPa, please advise of the 13 

following: 14 

1.2.1 why FEI is seeking to have the PGR Project include a gas line with a 15 

MOP greater than that of the current gas line on the Pattullo Bridge. 16 

  17 

Response: 18 

Please refer to the response to BCUC IR1 9.1. 19 

 20 

 21 

 22 

1.2.2 whether FEI considered any alternative replacements for the current 23 

line that would operate at the same MOP as the current gas line and, if 24 

so, provide particulars of the alternative(s). 25 

  26 

Response: 27 

Please refer to the response to BCUC IR1 9.1. 28 

 29 
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2. Reference: PROJECT JUSTIFICIATION; Section 3.1, Introduction 1 

On page 14 at line 8, FEI says that the Pattullo Gas Line must be decommissioned by 2 

the end of 2023. 3 

2.1 Please provide any more recent update on the date by which the Ministry of 4 

Transportation and Infrastructure (MOTI) has asked for the removal of the 5 

existing gas line from the Pattullo Bridge. 6 

  7 

Response: 8 

FEI does not have any more recent updates on the date by which MoTI has asked for the 9 

removal of the existing gas line from the Pattullo Bridge.  10 

 11 

 12 

 13 

2.2 Please produce all communications between FEI and MOTI concerning the date 14 

sought by MOTI for the removal of the existing FEI gas line. 15 

  16 

Response: 17 

The majority of the communications between FEI and MoTI concerning the date sought by MoTI 18 

for the removal of the existing gas line have been verbal.   19 

Please refer to Appendix A-1 and A-2 of the Application for two letters between FEI and MoTI.  20 

Please also refer to the following letters provided in Attachment 2.2: 21 

1. A letter from MoTI to FEI dated December 6, 2018; 22 

2. A letter from FEI to PBR Project dated May 27, 2019; 23 

3. A letter from FEI to MoTI dated September 10, 2019; 24 

4. A letter from TI Corp. to FEI dated September 14, 2020; and 25 

5. A letter from FEI to TI Corp dated October 30, 2020.  26 

 27 
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3. Reference:  PROJECT JUSTIFICATION: Section 3.4; Pattullo Bridge Replacement 1 

Project 2 

3.1 Please provide the most current construction schedule available for the New 3 

Bridge, including the date it is expected that the New Bridge will be open for 4 

traffic. 5 

  6 

Response: 7 

A construction schedule for the New Bridge has not been provided directly to FEI. The most 8 

current construction schedule available for the New Bridge is shown below in the timetable from 9 

the Province’s website.1 10 

 11 

 12 

 13 

 14 

3.2 Please provide a copy of the Project schedule for the New Bridge relied on by 15 

FEI at lines 18 and 19 of page 19 and, if a more recent project schedule is 16 

available, a copy of that project schedule. 17 

  18 

Response: 19 

Please refer to the Project schedule for the New Bridge provided in the response to Burnaby 20 

IR1 3.1. 21 

 22 

                                                
1  https://engage.gov.bc.ca/app/uploads/sites/331/2020/05/TIC-PBR-COM-Spring-2020-Project-Overview-May-

25-2020.pdf. 
 

https://engage.gov.bc.ca/app/uploads/sites/331/2020/05/TIC-PBR-COM-Spring-2020-Project-Overview-May-25-2020.pdf
https://engage.gov.bc.ca/app/uploads/sites/331/2020/05/TIC-PBR-COM-Spring-2020-Project-Overview-May-25-2020.pdf
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4. Reference: ALTERNATIVES EVALUATION: Section 4.3.1.1; Analysis of 1 

Alternative 1,and Appendix A MOT/i Correspondence 2 

In section 4.3 .1.1FEI refers to correspondence that FEI with MOTI in 2018 and has 3 

attached in Appendix A some of it correspondence with MOTI. 4 

4.1 Please provide a copy of FEl's January 25, 2018 request that is referenced in 5 

MOTl's July 3, 2018 letter that is in Appendix A to the Application. 6 

  7 

Response: 8 

Please refer to Attachment 4.1 for a copy of FEI’s January 25, 2018 request that is referenced in 9 

MoTI’s letter dated July 3, 3018.  10 

 11 

 12 

 13 

4.2 MOTl's letter of July 3, 2018 states that in January 2018,FEI made an alternative 14 

request to MOTi to install a 323 mm diameter intermediate pressure pipeline on 15 

the New Bridge. Please advise what the rationale was for seeking approval from 16 

MOTi for a 323 mm pipeline, rather than the 508 mm gas line that in sought in 17 

the current application, and provide further details about the 323 mm diameter 18 

pipeline, including its MOP and the extent to which it would be able to satisfy 19 

supply provided by the existing line affixed to the Pattullo Bridge. 20 

  21 

Response: 22 

Pursuant to Section 14.3 of the MoTI Utility Policy Manual2 (published 1995), gas lines up to 324 23 

mm diameter and 2070 kPa MOP are permitted on bridges that have been designed according 24 

to seismic design guidelines, provided that alternative routes or crossings are not feasible due 25 

to environmental risk or sensitivity. FEI proposed the 323 mm diameter alternative to MoTI as it 26 

met the requirements of the handbook for bridge crossing restrictions. FEI also proposed a “like 27 

for like” replacement of the existing 508 mm diameter, 700 kPa Pattullo Gas Line on the New 28 

Bridge. 29 

The requested 323 mm diameter gas line operating at 2070 kPa MOP would meet FEI’s long-30 

term system capacity and resiliency requirements. The higher pressure, smaller diameter option 31 

was preferred as it offered higher capacity than the 508 mm diameter 700 kPa option. 32 

Parameter 323 mm Option 508 mm Option 

Pipe Outside Diameter 323 mm 508 mm 

Maximum Operating Pressure 2070 kPa 700 kPa 

Wall Thickness 6.4 mm 6.4 mm 

                                                
2  MoTI updated the Utility Policy Manual in November 2019. The new reference is Section 26.2.1(g). 
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Parameter 323 mm Option 508 mm Option 

Pipe Grade (CSA Z245.1) 359 MPa 290 MPa 

Operating Stress 52.4 MPa 27.8 MPa 

% Specified Maximum Yield 
Strength (%SMYS) 

14.6% 9.6% 

 1 

Two attributes allow the proposed 323 mm diameter alternative gas line operating at 2070 kPa 2 

MOP to have an equivalent capacity to the 508 mm diameter gas line sought in the Application: 3 

1. The length of the bridge alternative is significantly shorter and would experience less 4 

pressure loss; and 5 

2. The 508 mm gas line in the Application is connected to the LMIPSU gas line with a dual 6 

certified pressure of 1200/2070 kPa; therefore, FEI utilized the lower inlet pressure for 7 

capacity calculations. 8 

 9 
Finally, the requested 323 mm diameter alternative gas line would maintain the resiliency 10 

benefit to the Metro Vancouver area currently provided by the existing Pattullo Gas Line. Please 11 

also refer to the response to BCUC IR1 5.3 for a further discussion of the resiliency benefit 12 

provided by the Pattullo Gas Line. 13 

 14 
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5. Reference: ALTERNATIVES EVALUATION: Section 4.2 and Section 4.4.2.3; 1 

Scoring and Weighting 2 

On page 26 at lines 1-2, FEI states that it evaluated the alternatives "with a focus and 3 

priority on the solutions with the least impact". 4 

In Section 4.4.2.3 on page 45, FEI says at lines 20-21,FEI says that weightings were 5 

determined "through collaborative discussions with FEl's subject matter experts" and at 6 

lines 23-24, that for non-financial evaluation criteria, "each overland alternative was 7 

scored by subject matter leads based on system analysis and experience of similar 8 

projects ...". 9 

In Table 4-3 on page 46, FEI specifies the weightings given to non-financial and financial 10 

impacts. 11 

5.1 Please identify the "subject matter experts" and "subject matter leads" referenced 12 

in section 4.4.2.3 and provide their experience and qualifications. 13 

  14 

Response: 15 

The Subject Matter Experts and Subject Matter Leads providing the weighting for the evaluation 16 

criteria in Section 4.4.2.3 of the Application include: 17 

 Project Director, Major Projects (P.Eng., PMP) 18 

 Manager, Engineering (Gas) (P.Eng) 19 

 Manager, Environmental Programs (R.P.Bio) 20 

 Manager, Indigenous Relations 21 

 Manager, Community Relations  22 

 Supervisor, Major Projects Support - Property Services (RI(BC)) 23 

  System Capacity Planning Manager (P.Eng.) 24 

 Senior Project Engineer (P.Eng.) 25 

 Senior Project Manager  26 

 Corporate Communications Advisor 27 

 28 
All of the individuals noted have extensive experience on multiple FEI projects, including the 29 

Lower Mainland Intermediate Pressure System Upgrade (LMIPSU), Coastal Transmission 30 

System Upgrade (CTS), Inland Gas Upgrade (IGU), Eagle Mountain Woodfibre LNG Pipeline 31 

(EGP) and various sustainment capital projects throughout the province. Moreover, a number of 32 

the individuals have industry experience on various similar projects outside of FEI. Where roles 33 

require accreditation (e.g. professional engineer, project management professional, registered 34 

professional biologist), the individuals maintain the appropriate professional designation.  35 
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 1 

 2 

 3 

5.2 Please explain the basis upon which individual weightings were arrived at for the 4 

financial and non-financial weightings. 5 

  6 

Response: 7 

After establishing the Project objectives, FEI developed both non-financial and financial 8 

evaluation criteria and associated weightings through discussions with various internal 9 

stakeholders. These were then further broken down to sub-criteria.  10 

Each subject matter expert reviewed the evaluation criteria and suggested a weighting based on 11 

their experience with similar projects, while remaining cognizant of the Project objectives. The 12 

combination of weightings from all subject matter experts indicated the relative importance of 13 

the criteria. The table below highlights the criteria and sub-criteria. The Project Sponsor 14 

reviewed and accepted the proposed evaluation criteria and weighting. The overall weighting is 15 

provided in Table 4-3 of the Application.  16 

FEI conducted a sensitivity analysis, after completion of scoring the criteria, to confirm the 17 

impacts of the weightings. The results indicated no change to the preferred alternative. 18 

Parameter Weight Criteria Weight Sub-Criteria Weight 

Non-
financial 

90% 

System Capability 0% Maintain full system resiliency 0% 

Environmental and 
Archaeological Impacts 

15% Environmental 10% 

Community, Indigenous 
and Stakeholder 

Impacts 
25% 

Archaeological 5% 

Land Acquisition & ROW 10% 

Public Consultation and Engagement  15% 

Schedule Impacts 

 

60% 

 

Project Schedule 15% 

Project Execution Certainty 20% 

Construction and Permitting 25% 

Financial 10% Financial 100% 
PV of Incremental Annual Revenue 

Requirement 
100% 

 19 

 20 

 21 

5.3 Please advise if the weightings changed during the preparation of the 22 

Application, including during the "collaborative discussions" referenced at lines 23 

20-21 and, if they did, please provide the other weightings that were considered 24 

and the rationale for any changes. 25 

  26 
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Response: 1 

The weightings did not change during the preparation of the Application. Please refer to the 2 

response to Burnaby IR1 5.2. 3 

 4 

 5 

 6 

5.4 Please advise if any factors were dropped from inclusion in the non-financial 7 

criteria. 8 

  9 

Response: 10 

No factors were dropped from inclusion in the non-financial criteria. Please refer to the response 11 

to Burnaby IR1 5.2. 12 

 13 

 14 

 15 

5.5 Please identify the individual elements that were considered by FEI in 16 

determining the impacts reported in Table 4-5 and advise if any of those 17 

individual elements received separate scoring, whether on the basis of the 18 

scoring used in Table 4-4,or otherwise. For example, in Table 4-5, FEI refers in 19 

"Community, Indigenous and Stakeholder Impacts" to impacts on businesses. 20 

Did FEI consider as part of that or criteria or the other criteria impacts on people 21 

who reside in proximity to the proposed routings, people who travel along the 22 

proposed routings, or people whose travel would be affected by the construction 23 

along the proposed criteria? If so, is that reflected in Table 4-50 and were those 24 

factors (and any other factors), given their own scores? 25 

  26 

Response: 27 

The individual elements that were considered by FEI in determining the impacts reported in 28 

Table 4-5 are identified in detail in Section 4.4.2.1 of the Application. Individual elements were 29 

not scored separately, but rather were considered in the overall evaluation of each criterion. 30 

For example, as part of the criteria “Private properties and businesses along the route corridors 31 

directly impacted during construction”, FEI considered the following:  32 

 people who reside in proximity to the proposed routings; 33 

 people who travel along the proposed routings; and/or  34 

 people whose travel would be affected by the construction.  35 

 36 
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A detailed evaluation of the above referenced elements will be conducted and included as part 1 

of Section 5 of the Application for the preferred route to be filed as part of the evidentiary 2 

update. 3 

  4 



FortisBC Energy Inc. (FEI or the Company) 

Application for a Certificate of Public Convenience and Necessity for the Pattullo Gas 
Line Replacement Project (Application) 

Submission Date: 

November 19, 2020 

Response to City of Burnaby (Burnaby) Information Request (IR) No. 1 Page 10 

 

6. Reference:  ALTERNATIVES EVALUATION: Section 4.3.2.1, Alternative 2A 1 

On page 30 at lines 21-22, FEI says that the HDD alignment for Alternative 2A would 2 

likely destabilize the structure of the existing Pattullo Bridge. 3 

On page 31 at lines 1-5, FEI refers to risk of frac-out. 4 

On page 31 at lines 8-9, FEI refers to conflicts with other transportation works. On page 5 

31at lines 6-7, FEI refers to limited workspace. 6 

6.1 Please advise what spatial separation from the piers of the existing Pattullo 7 

Bridge would be required for the HDD alignment to not destabilize the existing 8 

structure? 9 

 10 

Response: 11 

As described in Section 4.3.2 of the Application, FEI engaged a drilling contractor as part of an 12 

early contractor involvement project delivery model to assess the feasibility of Alternative 2A. In 13 

Document P-00758-PIP-MEM-0002 “Proposed Alternate HDD Alignment Memo” (prepared by 14 

Kiewit/Mott Macdonald and included as an attachment to the response to BCUC IR1 7.4), 15 

Alternative 2A was considered not feasible based on expert judgement and subject matter 16 

experts’ evaluation of: 17 

 Infrastructure impediments; 18 

 Geological conditions;  19 

 Potential significant traffic impacts and transportation system closures; and 20 

 Limited workspace available in the City of Surrey. 21 

 22 
In Figure 3-5 of the report (page 12), the hydraulic fracture evaluation demonstrates a loss of 23 

drilling fluid pressure once the pilot hole advanced approximately 200 metres. The failure is 24 

caused primarily by significant uncertainty of subsurface conditions including poor geological 25 

conditions, topography changes in New Westminster and the limited depth of cover. 26 

Relatively minor adjustments of input assumptions, such as spatial separation of the HDD 27 

alignment from the piers of the existing Pattullo Bridge, would not materially improve the 28 

likelihood of successfully completing this project alternative prior to demolition of the Pattullo 29 

Bridge.  30 

BCUC Order G-20-15 - 2015 Certificate of Public Convenience and Necessity Application 31 

Guidelines Section 2(i) requires the applicant to identify alternatives that it deemed to be not 32 

feasible at an early screening stage, and provide the reason(s) why it did not consider them 33 

further.   The BCUC Guidelines require FEI to complete the CPCN estimates from alternative 34 

selection to Project selection using the AACE recommended practices but there is no 35 

requirement in the CPCN guidelines to complete estimates at the screening phase.  FEI 36 

confirms that it has satisfied the screening requirements in accordance with the AACE best 37 
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practices and has provided the reasons in the Application for determining Alternative 2A not 1 

feasible.  However, for further clarity, FEI notes that Class 5 estimates are not completed for all 2 

non-feasible alternatives, if the expert’s evaluation indicate that an alternative is clearly not 3 

feasible. 4 

 5 

 6 

 7 

6.2 Please advise if there is any reason that the drill entry point could not be located 8 

further to the south in New Westminster than what is shown by FEI for Alignment 9 

2A so that the alignment would not pass below or beside the piers of the Pattullo 10 

Bridge. 11 

 12 
Response: 13 

The high elevation difference and slope over such a short length for Alternative 2A presents a 14 

significant challenge to an HDD installation as it is difficult to attain an appropriate depth of 15 

cover beneath the river (due to a short setback distance). Adjustments to the drill entry point 16 

would not have improved the likelihood of a successful project.  17 

As discussed in the response to Burnaby IR1 6.1, FEI determined that this option was not 18 

feasible due to the combined risks of conducting an HDD in an area of subsurface conditions 19 

with significant uncertainty, very congested construction conditions, significant identified public 20 

and transportation impacts, and the consequent schedule uncertainty. Relatively minor 21 

adjustments of input assumptions (e.g., such as the HDD entry and exit location) would not 22 

materially improve the likelihood of successfully completing this project alternative prior to 23 

demolition of the Pattullo Bridge.  24 

  25 

 26 

 27 

6.3 Please provide all reports and other investigations upon which FEl's conclusions 28 

at lines 1-5 of page 31 are based. 29 

 30 
Response: 31 

Please refer to the response to BCUC IR1 7.4, in particular, Document P-00758-PIP-MEM-0002 32 

“Proposed Alternate HDD Alignment Memo” prepared by Kiewit/Mott Macdonald.  33 

  34 

 35 

 36 
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6.4 Please identify the size and dimensions of the workspace required for Alternative 1 

2A and identify the locations of the limited workspace discussed at lines 6-7 of 2 

page 31. 3 

 4 
Response: 5 

The staging area was not sufficient for this HDD operation. Improvements to the staging area 6 

would not have improved the likelihood of a successful project.  7 

As discussed in the response to Burnaby IR1 6.1, FEI determined that this alternative was not 8 

feasible due to the combined risks of conducting an HDD in an area of subsurface conditions 9 

with significant uncertainty, very congested construction conditions, significant identified public 10 

and transportation impacts and the consequent schedule uncertainty. Relatively minor 11 

adjustments of input assumptions (e.g., such as the workspace dimensions) would not 12 

materially improve the likelihood of successfully completing this project alternative prior to 13 

demolition of the Pattullo Bridge.  14 

 15 

 16 

 17 

6.5 Please identify the following: 18 

6.5.1 the nature of and locations of the conflicts referenced at lines 8-9 of 19 

page 31 with Highway 17, Skytrain tunnel and railway crossings, 20 

6.5.2 the location and duration of the transportation system closures 21 

referenced, 22 

6.5.3 any quantitative measure available of those conflicts and closures, such 23 

as vehicles per hour that may be affected; 24 

6.5.4 whether any investigation was undertaken of the potential to mitigate 25 

such impacts; if such an investigation was undertaken, please produce 26 

that investigation. 27 

 28 
Response: 29 

The staging area required for the pull string in Alternative 2A would need to cross the elevated 30 

Burlington Northern Santa Fe railway (BNSF), the TransLink SkyTrain Bridge and Highway 17. 31 

Cranes would need to be positioned every 10 to 15 metres along the section where the pipe is 32 

in the air, and would be required to hold the pipe string at proper heights to prevent 33 

overstressing the pipe as it is pulled into position. Consequently, this work would result in 34 

service disruptions for BNSF and SkyTrain. It is uncertain whether these disruptions would be 35 

permitted by the appropriate agencies. 36 

If the pipe were strung over Highway 17, it would likely need to be closed from Old Yale Road to 37 

Nordel Way for at least three days during pipe pullback. 38 
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The impacts to transportation systems were considered logistically challenging. Improvements 1 

to the traffic management plan, or other system closures, would not have improved the 2 

likelihood of a successful project. As such, no investigations were undertaken to mitigate these 3 

impacts. 4 

As discussed in the response to Burnaby IR1 6.1, FEI determined that this alternative was not 5 

feasible due to the combined risks of conducting an HDD in an area of subsurface conditions 6 

with significant uncertainty, very congested construction conditions, significant identified public 7 

and transportation impacts, and the consequent schedule uncertainty. Relatively minor 8 

adjustments of input assumptions (e.g., such as mitigating impacts on BNSF, the TransLink 9 

SkyTrain Bridge, or Highway 17) would not materially improve the likelihood of successfully 10 

completing this project alternative prior to demolition of the Pattullo Bridge.  As such, no 11 

investigations were undertaken to mitigate these impacts.  12 

  13 
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7. Reference:  ALTERNATIVES EVALUATION: Section 4.3.2.2.1,Alternative 2B 1 

On page 32, lines 4-14, FEI specifies four factors that it says make Alternative 2B not 2 

feasible. 3 

7.1 Please identify the type of work for which a crossing permit is required from CN 4 

Rail. 5 

  6 

Response: 7 

A crossing/encroachment permit is required for any underground or aerial work within CN rights 8 

of way, and as such is a required permit from CN for the Alternative 2B gas line alignment. 9 

 10 

 11 

 12 

7.2 Please identify the basis for CN's authority to require a permit for the work. 13 

  14 

Response: 15 

Transport Canada regulates federal railways and non-railway operations that affect railway 16 

safety under the Railway Safety Act (R.S.C., 1985 c.32 (4th Suppl.)). Transport Canada’s 17 

standard for pipeline crossings under railways (TC E-10, June 21, 2000) provides that no one 18 

may commence the installation of any pipe under a railway without: 19 

a) submitting to the railway company detailed plans of the proposed installation; and 20 

b) obtaining written approval from the railway company that owns, operates or has control 21 

of the railway. 22 

 23 
As Alternative 2B crosses under the CN railway bridge, FEI would require a written approval 24 

from CN.   25 

 26 

 27 

 28 

7.3 Please advise what spatial separation from the piers of the CN Bridge would be 29 

required for the HOD alignment to not destabilize the existing structure. 30 

  31 

Response: 32 

As described in Section 4.3.2 of the Application, FEI engaged a drilling contractor as part of an 33 

early contractor involvement project delivery model to assess the feasibility of Alternative 2B. In 34 

Document P-00758-PIP-MEM-0002 “Proposed Alternate HDD Alignment Memo” (prepared by 35 

Kiewit/Mott Macdonald and included as an attachment to the response to BCUC IR1 7.4), 36 
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Alternative 2B was considered not feasible based on expert judgement and subject matter 1 

experts’ evaluation of: 2 

 Infrastructure impediments; 3 

 Geological conditions;  4 

 Potential significant traffic impacts; and 5 

 Limited workspace available in the City of Surrey. 6 

 7 
In Section 4.2.1.1 of the report (page 19), the alignment of Alternative 2B across the Fraser 8 

River passes beneath the CN Rail Bridge piers. CN indicated they would not permit any such 9 

installation underneath the bridge structure. Given that there are 10 bridge piers within the 10 

Fraser River boundary over a crossing distance of approximately 500 metres and that the piers 11 

on the south side of the crossing are regularly spaced 6 to 8 metres apart, any alignment 12 

crossing the CN Rail Bridge is not possible. 13 

BCUC Order G-20-15, 2015 Certificate of Public Convenience and Necessity Application 14 

Guidelines, Section 2(i) requires the applicant to identify alternatives that it deemed to be not 15 

feasible at an early screening stage, and provide the reason(s) why it did not consider them 16 

further.   The BCUC Guidelines require FEI to complete the CPCN estimates from alternative 17 

selection to Project selection using the AACE recommended practices, but there is no 18 

requirement in the CPCN guidelines to complete estimates at the screening phase.  FEI 19 

confirms that it has satisfied the screening requirements in accordance with the AACE best 20 

practices and has provided the reasons in the Application for determining Alternative 2A not 21 

feasible.  However, for further clarity, FEI notes that Class 5 estimates are not completed for all 22 

non-feasible alternatives, if the expert’s evaluation indicate that an alternative is clearly not 23 

feasible. 24 

 25 

 26 

 27 

7.4 Please advise if there is any reason that the drill entry points could not be located 28 

elsewhere so that the alignment would not pass below or beside the piers of the 29 

CN Bridge. 30 

  31 

Response: 32 

Please refer to the response to Burnaby IR1 7.3.   FEI and the drilling contractor examined HDD 33 

entry and exit locations at various locations within 1 kilometre of the current crossing with no 34 

success other than the potential alignment described in Alternative 2C.  35 

As discussed in the response to Burnaby IR1 7.3, FEI determined that Alternative 2B was not 36 

feasible due to the combined risks of conducting an HDD in an area of subsurface conditions 37 

with significant infrastructure impediments, geological uncertainty, limited construction 38 
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workspace, significant identified public and transportation impacts, and the consequent 1 

schedule uncertainty. Relatively minor adjustments of input assumptions (e.g., such as the drill 2 

entry location) would not materially improve the likelihood of successfully completing this project 3 

alternative prior to demolition of the Pattullo Bridge.  4 

 5 

 6 

 7 

7.5. Please provide all reports and other investigations upon which FEl's conclusions 8 

at lines 4-6 of page 32 are based. 9 

  10 

Response: 11 

Please refer to the response to BCUC IR1 7.4, in particular, Document P-00758-PIP-MEM-0002 12 

“Proposed Alternate HDD Alignment Memo” prepared by Kiewit/Mott Macdonald.  13 

  14 

 15 

 16 

7.6 Please provide all reports and other investigations upon which FEl's conclusions 17 

at lines 9-10 of page 32 are based. 18 

  19 

Response: 20 

Please refer to the response to BCUC IR1 7.4, in particular, Document P-00758-PIP-MEM-0002 21 

“Proposed Alternate HDD Alignment Memo” prepared by Kiewit/Mott Macdonald.  22 

  23 

 24 

 25 

7.7 Please identify the following: 26 

7.7.1 the conflicts with McBride Boulevard referenced at lines 11-12 of page 27 

32, 28 

7.7.2 the location of the traffic disruption referenced, 29 

7.7.3 any quantitative measure available of those conflicts and closures, such 30 

as vehicles per hour that may be affected. 31 

7.7.4 whether any investigation was undertaken of the potential to mitigate 32 

such impacts, and if there was, produce that investigation. 33 

Response: 34 

As described in Section 4.3.2.2 of the Application, the exit point of the HDD is located near the 35 

intersection of McBride Boulevard and E Royal Avenue in New Westminster. The new gas line 36 
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would be strung and welded together along McBride Boulevard for approximately 1,293 metres, 1 

requiring closure of two lanes of traffic for several months. Figure 4-4 of the Application 2 

highlights the affected section of McBride Avenue.  3 

As discussed in the response to Burnaby IR1 7.3, FEI determined Alternative 2B to be not 4 

feasible due to the combined risks of conducting an HDD in an area of with significant 5 

infrastructure impediments, subsurface conditions with geological uncertainty, limited 6 

construction workspace, significant identified public and transportation impacts, and the 7 

consequent schedule uncertainty. Relatively minor adjustments of input assumptions (e.g., such 8 

as traffic impacts) would not materially improve the likelihood of successfully completing this 9 

project alternative prior to demolition of the Pattullo Bridge. In particular, improvements to the 10 

traffic management plan, or other system closures, would not have improved the likelihood of a 11 

successful project. As such, no investigations were undertaken to mitigate these impacts. 12 

 13 

 14 
 15 

7.7.5 the name of the owner and the nature, location, timing and status of the 16 

future development plans referenced at lines 13-14 on page 32. 17 

 18 

Response: 19 

The name of the owner of the parcel as referenced is legally described as PID 024-969-702, Lot 20 

2 District Lot 3 Group 2 NWD Plan LMP48971. The registered owner is: 21 

HER MAJESTY THE QUEEN IN RIGHT OF CANADA 22 
C/O THE VANCOUVER FRASER PORT AUTHORITY 23 
100 THE POINTE, 999 CANADA PLACE 24 
VANCOUVER, BC 25 
V6C 3T4 26 
AS REPRESENTED BY THE MINISTER OF TRANSPORT 27 
 28 

FEI understands this parcel and adjacent parcels were purchased in 2018 by the Vancouver 29 

Fraser Port Authority (VFPA) in order to develop the lands into new riverfront industrial area to 30 

take advantage of the location along the Fraser River for the delivery of goods.  During early 31 

consultation for Alternative 2B, VFPA advised FEI that they have been actively acquiring 32 

properties in this area as they become available for purchase. 33 

With these plans in place, VFPA was unwilling to grant a right of way to FEI for the new gas line 34 

crossing at this location.  35 

  36 
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8. Reference:  ALTERNATIVES EVALUATION: section 4.3 .2.3.1, Analysis of 1 

Alternative 2C 2 

On page 33 at lines 12 to page 34, line 5, FEI lists several factors why it says Alternative 3 

2C is not feasible. 4 

8.1 With respect to lines 12 and 13 on page 33, please identify the following: 5 

8.1.1 the location and dimensions of the workspace requirements and 6 

8.1.2 the access points referenced. 7 

  8 

Response: 9 

The location and dimensions of the workspace requirements themselves are not the reason that 10 

FEI determined Alternative 2C to be not feasible. In Section 4 of Document P-00758-PIP-MEM-11 

0002 “Proposed Alternate HDD Alignment Memo” (prepared by Kiewit/Mott Macdonald and 12 

included as an attachment to the response to BCUC IR1 7.4), it is noted that a: “Pipe staging 13 

area of sufficient length and in alignment with the proposed HDD is available on the north side 14 

of the crossing.”  15 

However, as described in Section 4.3.2.3.1 of the Application, the workspace challenges are 16 

associated with the “Added complexity with project coordination for workspace requirements 17 

and access points for both FEI’s Project and the Pattullo Bridge Replacement Project”. Due to 18 

the timing aspects as described in the response to Burnaby IR1 8.2, coordination directly with 19 

the MoTI’s bridge contractor for the limited available construction workspace and staging of the 20 

two concurrent projects would have presented significant risks to FEI’s successful completion of 21 

the Project. It was for this reason, combined with the additional compounding impacts listed in 22 

Section 4.3.2.3.1, that FEI considers Alternative 2C to be not feasible. 23 

  24 

 25 

 26 

8.2 Please identify the nature of the change orders referenced at lines 9-10, and their 27 

expected impact in terms of cost and time. 28 

  29 

Response: 30 

FEI worked collaboratively with the Pattullo Bridge Replacement project team prior to the MoTI’s 31 

issuance of its procurement documents being issued to the market in July 2018. This work 32 

included identifying FEI’s workspace and schedule requirements for Alternatives 2A and 2B into 33 

the MoTI’s Request for Qualifications documents to ensure FEI’s requirements would be 34 

included in the bidding proponent’s proposals to the MoTI for coordination of the two projects. 35 

Alternative 2C was identified by FEI in August 2019 which was near MoTI’s closing date of their 36 

Request for Proposals in October 2019 and as such the workspace and schedule requirements 37 

for this Alternative were not considered in the MoTI’s proposals received. As Alternative 2C is 38 
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fully contained within the Pattullo Bridge Replacement Project footprint and the workspace and 1 

schedule requirements differ from Alternatives 2A and 2B, FEI would have had to coordinate 2 

and obtain the requirements directly from MoTI’s design-build contractor awarded for the 3 

Project. Due to this timing, MoTI communicated that it would not accept any responsibility for 4 

any potential change orders put forth by their selected contractor to accommodate FEI’s new 5 

requirements for Alternative 2C.  6 

MoTI announced the contract award on February 10, 2020. FEI would not have been in a 7 

position to start discussions regarding charge orders until after this date, leaving little time for 8 

other options if discussions were not successful. 9 

It was for this reason, combined with the additional compounding impacts listed in Section 10 

4.3.2.3.1, that no specific change orders were requested or created.  11 

 12 

 13 

 14 

8.3 Please advise when the location and size of the bridge pier foundations for the 15 

New Bridge are expected to be known. 16 

  17 

Response: 18 

Consistent with the MoTI’s project schedule (as published online), in a meeting with FEI in 19 

August 2019, the MoTI indicated their preferred proponent was to be selected and announced in 20 

early 2020. Upon award of MoTI’s bridge contractor, detailed design of the bridge pier 21 

foundations would begin. As discussed in the response to Burnaby IR1 8.2, MoTI announced 22 

the contract award on February 10, 2020. FEI would not have been in a position to start 23 

discussions regarding proximity of the gas line alignment for Alternative 2C as related to the 24 

bridge pier foundation locations until after this date, leaving little time for other options if 25 

discussions were not successful.  It was for this reason, combined with the additional 26 

compounding impacts listed in Section 4.3.2.3.1, that FEI considers Alternative 2C to be not 27 

feasible. 28 

 29 

 30 

 31 

8.4 Please advise when the detailed design of the HOD is expected to begin. 32 

  33 

Response: 34 

Based on the Class 5 schedule completed by the drilling contractor, detailed design was 35 

required to start in May 2020 to meet the target installation date requested by the MoTI of 36 

December 2021.  37 

 38 

 39 
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 1 

8.5. With respect to the indigenous village site in Surrey: 2 

8.5.1 Please provide a plan showing the location and boundaries of the site 3 

and identify the location and extent to which the pipe route would 4 

conflict with the village site. 5 

  6 

Response: 7 

There are known archaeological sites on either side of the HDD crossing in both the Cities of 8 

New Westminster and Surrey associated with the gas line alignment for Alternative 2C. The 9 

figure below shows in yellow shading the location and boundaries of the City of Surrey 10 

archaeological site with the location and extent to which the pipe route would conflict with the 11 

village site (Heritage resource reference DhRr-74). This figure is accurate to July 2020 and does 12 

not take into account any updates to the boundaries of the site, nor any new sites in the direct 13 

vicinity that have been discovered during recent investigations by other project proponents in 14 

the same area. 15 

 16 
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 1 

 2 

 3 

8.5.2 Please advise if FEI has considered using micro-routing for the 4 

indigenous village site and,if it has, provide the outcome of that 5 

consideration . 6 

  7 

Response: 8 

Routing adjustments for the gas line alignment and drill entry and exit points were considered to 9 

accommodate known archaeological sites identified and potentially impacted by the Project, 10 

including the Indigenous village site in the City of Surrey. Although alternate routing options 11 

were considered, the extent of the archaeological sites, requirements for temporary workspace 12 

and access, as well as other physical constraints on-site, did not allow for routing that would 13 

avoid negative impacts. It was for this reason, combined with the additional compounding 14 

impacts listed in Section 4.3.2.3.1, that FEI considers Alternative 2C to be not feasible. 15 

 16 

 17 

 18 

8.6 Please identify the following: 19 

8.6.1 the location of the lane closures and traffic disruption on McBride 20 

Boulevard referenced at lines 1-2 of page 34, 21 

8.6.2 any quantitative measure available of the traffic disruption and closures, 22 

such as vehicles per hour that may be affected. 23 

8.6.3 whether any investigation was undertaken of the potential to mitigate 24 

such impacts, and if there was, produce that investigation. 25 

  26 

Response: 27 

As described in Section 4.3.2.3 of the Application and consistent to the response to Burnaby 28 

IR1 7.7.1, the entry point of the HDD is located near the intersection of McBride Boulevard and 29 

E Royal Avenue in New Westminster. The new gas line would be strung and welded together 30 

along McBride Boulevard for approximately 1,340 metres, requiring closure of two lanes of 31 

traffic for several months. Figure 4-4 of the Application highlights the affected section of McBride 32 

Avenue. It was for this reason, combined with the additional compounding impacts listed in 33 

Section 4.3.2.3.1, that FEI considers Alternative 2C to be not feasible. 34 

Improvements to the traffic management plan, or other system closures, would not have 35 

improved the likelihood of a successful project. As such, no investigations were undertaken to 36 

mitigate these impacts. 37 

 38 
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 1 

 2 

8.7 Please explain what permitting challenges are referenced at line 3 on page 34 3 

and identify the following: 4 

8.7.1 the entity or entities that issues the permits, 5 

8.7.2 the nature of the permits, 6 

8.7.3 the location of the railway crossings. 7 

  8 

Response: 9 

The gas line alignment for Alternative 2C would require multiple rail crossings as follows: 10 

1. At grade BNSF rail crossing in the City of Surrey by a short HDD; 11 

2. Above grade CN rail crossing in the City of Surrey by a track bore; 12 

3. At grade CN rail crossing in the City of Surrey by an HDD; 13 

4. At grade and elevated CN rail crossing in the City of New Westminster by HDD; and  14 

5. Tunnel crossing of the TransLink Skytrain in the City of New Westminster by HDD. 15 

 16 
The challenges that FEI encountered in early engagement discussions included an indication 17 

from CN Rail that a permit for the above grade crossing in the City of Surrey would not be 18 

permitted due to recent ground consolidation work conducted for seismic rehabilitation of their 19 

infrastructure. CN also expressed concern of the impacts FEI’s drill entry pit location may have 20 

on the recently completed rehabilitation work. 21 

The Transport Canada E-10 Standards Respecting Pipeline Crossings Under Railways 22 

regulates requirements for installing pipelines under railways. A general condition for all 23 

installations is to submit a detailed plan to the railway company and obtain written approval. In 24 

this case, FEI would require a permit from CN Rail, SFR or TransLink for each crossing. It was 25 

for this reason, combined with the additional compounding impacts listed in Section 4.3.2.3.1, 26 

that FEI considers Alternative 2C to be not feasible. 27 

 28 

 29 

  30 

8.8 Please provide any assessments of the likelihood of HDD failure on the first 31 

attempt and the efforts and timing that would be associated with subsequent 32 

HDD attempts. 33 

  34 
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Response: 1 

Please refer to Document #P-00758-PIP-MEM-0002 provided in the response to BCUC IR1 7.4. 2 

Relevant additional geological information for the area is provided in Golder Associates reports 3 

1650596-002-R-Rev1-2000 and 1650596-025-R-Rev1-9000 (also provided in the response to 4 

BCUC IR1 7.4).  5 

Although these reports do not specifically address the likelihood of successfully completing an 6 

HDD on subsequent attempts, they do address in detail the overall uncertainty due to the 7 

geological conditions associated with an HDD under the Fraser River. If multiple HDD attempts 8 

were required to complete a successful crossing, there is a very significant risk that the Project 9 

would not be completed before the removal of the existing Pattullo Gas Line. 10 

 11 

 12 

 13 

8.9 Please advise on the extent to which FEl's experience with HDD including 14 

attempting more than one HDD attempt before achieving a successful HDO. 15 

  16 

Response: 17 

FEI has successfully completed HDD crossings of major rivers for various projects. The risk of 18 

failure can be mitigated through proper local site characterization from a thorough geotechnical 19 

program. Below are a list of notable HDD projects. Although the projects were all completed 20 

successfully, the examples illustrate the significant cost and schedule risks associated with HDD 21 

construction. 22 

Fraser River Crossing Project (BCUC Order C-1-99) 23 

The scope of this project included installation of a 980 metre NPS 36 TP gas line across the 24 

Fraser River in the proximity of the Port Mann Bridge. The initial pilot hole was successful.  FEI 25 

encountered a 3 metre diameter boulder during reaming, causing a one week delay and 13 26 

percent additional project cost. In addition, an incomplete pipe pull resulted in a 7 metre deep tie 27 

in, causing a three week delay and 12 percent additional project cost. 28 

Fraser River South Arm Project (BCUC Order C-2-09) 29 

The scope of this project included installation of one 1,400 metre NPS 20 and one 1,400 metre 30 

NPS 24 TP gas line across the Fraser River. In completing the reaming of the NPS 20 gas line, 31 

the drill string parted at the bottom of the south side entry casing and was lost. The contractor 32 

was required to complete additional on-land geotechnical boreholes to redesign and complete 33 

the installation. In completing the pullback of the NPS 24 gas line, the pipe became lodged on 34 

the south side entry casing, and severed the connection from the pullhead. The project was 35 

required to excavate 17 metre below grade, install a cofferdam, dewater and install an S-bend 36 

to complete the tie in. The project experienced over 22 months in delay. 37 
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Kootenay River Crossing (Shoreacres) Project (BCUC Order C-9-10) 1 

The scope of this project included installation of one 880 metre NPS 6 TP gas line across the 2 

Kootenay River. The alignment included one compound curve and a large elevation change 3 

from entry to exit. The project was completed on schedule and on budget. 4 

Muskwa River Crossing (BCUC Order C-2-14) 5 

The scope of this project included installation of one 550 metre NPS 6 TP gas line across the 6 

Muskwa River. The project was completed on schedule and on budget. 7 

FRD LTL 219 kP 1.8 Crossing (2017 Sustainment Capital) 8 

The scope of this project included installation of one 80 meter NPS 8 and one 80 metre NPS 4 9 

TP gas line across Corbin Road and CN Rail Crossing near Sparwood, BC. The pilot hole for 10 

the NPS 4 gas line required a second attempt due to rocks and boulders, which was completed 11 

successfully. The NPS 8 gas line was not successful after two pilot hole drill attempts due to 12 

rocks and boulders, and was completed utilizing down-the-hole hammer technology which 13 

allows drilling through rocks and boulders.  The project was delayed over 12 months and 14 

incurred an 80 percent cost increase. 15 

GRF TRA 273 kP 128.5 Crossing (2018 Sustainment Capital) 16 

The scope of this project included installation of one 300 metre NPS 10 TP gas line across the 17 

Kettle River near Grand Forks. Upon inspection after gas line installation, a scratch through the 18 

protective coating and gouging of the carrier pipe was detected for the 25 metre of exposed 19 

pipe. After completion of an Engineering Assessment, the pipe was determined not fit for 20 

service and a new HDD was completed. This caused an approximate 50 week delay and a 70 21 

percent cost increase. 22 

  23 
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9. Reference:  ALTERNATI VES EVALUATION; section 4.3.2.4 Alternative 2D - 1 

Other Trenchless Methodologies 2 

9.1 At lines 16-19 of page 34, FEI states that 750 meters depth and 70 meters length 3 

would be the longest and deepest attempts at micro-tunneling in North America. 4 

Please advise if micro-tunneling has been successful elsewhere than North 5 

America at lengths and depths that exceed those values. 6 

  7 

Response: 8 

Although micro-tunnel projects have been completed at lengths greater than 750 metres, based 9 

on research and discussion with industry experts, FEI is unaware of any projects worldwide 10 

similar to that of the proposed crossing. An attempt at this depth would be a world first. 11 

To further illustrate the unprecedented nature of the suggested micro-tunnel, FEI provides the 12 

following graph from the Microtunnel Feasibility Memo3 included as in the response to BCUC 13 

IR1 7.4, Attachment 7.4. 14 

Industry Experience Compared to Proposed Crossing 15 

(note that this is not an exhaustive list of all microtunnel projects completed worldwide) 16 

 17 

 18 

 19 

 20 

9.2 Please provide the source for the conclusion stated at lines 20-21 on page 34.  21 

  22 

                                                
3  Figure 3-1 from P-00758-PIP-MEM-0005 Microtunnel Feasibility Memo prepared by Kiewit/Mott Macdonald. 
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Response: 1 

Please refer to the responses to Burnaby IR1 9.1 and BCUC IR1 7.4, in particular, Document P-2 

00758-PIP-MEM-0005 “Microtunnel Feasibility Memo” prepared by Kiewit/Mott Macdonald.  3 

. 4 

 5 

 6 

 7 

9.3 Please produce the geotechnical data referenced at lines 22-26 on page 34. 8 

  9 

Response: 10 

Please refer to the response to BCUC IR1 7.4, in particular, Document 1680596-002-R-Rev1 11 

“Phase A Geotechnical Site Investigation Report” and Document 1680596-025-R-Rev1 “Phase 12 

B Land Geotechnical Site Investigation Report” prepared by Golder Associates. 13 

 14 

 15 

 16 

9.4 Please identify the contractors considered that are referenced at lines 27-28 on 17 

page 34 and confirm if any contractors in North America are available within the 18 

time contemplated by the Application. 19 

  20 

Response: 21 

FEI considered microtunnelling manufacturers, such as Herrenknecht, for procurement of the 22 

microtunnel boring machine, as a specially designed machine would be required for the depth of 23 

the tunnel. FEI considered contractors such as Michels Canada and Ward and Burke 24 

Microtunnelling Ltd. as potential candidates to undertake the microtunnelling. 25 
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10. Reference:  ALTERNATIVES EVALUATION: Section 4.3.3.3, Analysis of 1 

Alternatives 3A and 38 2 

10.1 With respect to lines 14-15 on page 36, please identify the length of time 3 

available for negotiations with landowners and the basis for that statement. 4 

  5 

Response: 6 

Consistent with AACE practices and the phase gate process, screening of alternatives is 7 

conducted at a high level aimed at determining the high level risks and showstoppers, if any, for 8 

a project. Based on FEI’s initial screening and the level of project definition of Alternatives 3A 9 

and 3B, the available duration for negotiations with landowners in the Project schedule was 10 

estimated at 11 months from the time an alternative is selected as the preferred alternative.  11 

Negotiations would start upon determination of the location and extent of the new statutory right 12 

of way and temporary working space required through the detailed design phase of the Project. 13 

Appraisal reports would be required for each property to determine the appropriate 14 

compensation payable to the property owners, requiring 6 to 8 weeks for completion depending 15 

on availability of qualified B.C. land surveyors. 16 

As the parcels identified along this route fall within the Agricultural Land Reserve (ALR), 17 

approval from the Agricultural Land Commission (ALC) is required.  The timeline for this process 18 

is discussed further in the response to Burnaby IR1 10.2. 19 

Given the number of properties affected, required appraisals, the requirement of ALC approval, 20 

the high likelihood of expropriation, and negotiating with property owners who have been heavily 21 

affected by infrastructure projects in the past, completing all negotiations within 11 months 22 

would be very challenging. 23 

 24 

 25 

 26 

10.2 With respect to lines 14-16 on page 36, please identify the length of time 27 

estimated that would be required for an application to the Agricultural Land 28 

Commission and the basis for that estimate. 29 

  30 

Response: 31 

An application to the ALC requires the submission of supporting documents with the application 32 

form.  One of the required items is an authorization letter signed by the property owner granting 33 

FEI permission to act as agent on their behalf in the submission of the ALC application.  Such 34 

authorization may or may not be provided to FEI by a landowner.  If it is not provided and the 35 

owner is unwilling to grant right of way, FEI may have to pursue acquisition of the right of way 36 

through the expropriation process.  In this event, the ALC application would follow the 37 

expropriation process and construction could not start until ALC approval is received.  38 
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Information on the timing of the Agricultural Land Commission to complete their review and 1 

decision of an application can be found at https://www.alc.gov.bc.ca/alc/content/home, which 2 

states the following: 3 

 The ALC will strive to acknowledge applications as complete and incomplete within 5 4 

business days of receipt; 5 

 The ALC will strive to communicate most of its decisions in writing (electronic or mail), 6 

within 60 business days of an application being received and the majority of its decisions 7 

in 90 business days. Please be advised that the 60 and 90 business day application 8 

process timeline may not be consecutive given the specifics of an application; the ALC 9 

may “pause” the business day timelines should any of the following be required:  10 

o A meeting with the applicant; 11 

o A site visit; or 12 

o A request for additional information (from the applicant, local government or any 13 

other person considered appropriate).  14 

 An applicant may also ask the ALC to pause the processing of an application at any 15 

time; 16 

 These business day timelines are specific to the Commission’s component of the 17 

application process; it does not include time associated with the local government 18 

component of the application process. 19 

 20 

 21 

 22 

10.3 Please advise of the extent to which the pipeline can be routed along municipal 23 

roadways in Richmond under Alternatives 3A and 3B and, if it cannot be so 24 

routed, the reason(s) why it cannot. 25 

  26 

Response: 27 

By longstanding practice, FEI requires gas lines operating at transmission pressures above 28 

2070 kPa to be located within dedicated rights of way (ROW). The rationale for this is to 29 

maximize the safety of underground assets by controlling third-party activities in and around the 30 

gas line, such as crossings and excavations. The dedicated ROW also ensures access for 31 

operations and maintenance activities. As such, FEI would not consider installing Alternatives 32 

3A along or under municipal roadways in Richmond. 33 

FEI permits intermediate pressure gas lines operating at or below 2070 kPa within roadways. 34 

These gas lines are designed to CSA Z662 Clause 12 requirements and are commonly located 35 

along or under municipal roadways. As such, Alternative 3B could be installed in these 36 

locations. Notwithstanding this, given the required start point and crossing location of the IP line, 37 

https://www.alc.gov.bc.ca/alc/content/home
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there would be limited opportunities to leverage existing municipal roadway infrastructure in 1 

Richmond.  2 

 3 

 4 

 5 

10.4 Please identify the following: 6 

10.4.1 the permits that are referenced at lines 20-21 on page 36, 7 

  8 

Response: 9 

The identified permits and duration for pre-design geotechnical investigation are noted below: 10 

Permit Permitting Agency Estimated 
Duration 
(Months) 

Fisheries Act – Request for review Fisheries and Oceans Canada 6  

Heritage Conservation Act Section 
12.2  Site Inspection Permit 

BC Ministry of Forests, Lands, Natural 
Resource Operations and Rural 
Development - Archeological Branch 

4-6  

Heritage Conservation Act Section 
12.4  Site Alteration Permit 

BC Ministry of Forests, Lands, Natural 
Resource Operations and Rural 
Development - Archeological Branch 

8-12  

Cultural / Heritage permits for 
Archaeology 

Indigenous Communities  2  

Marine Type Activity  Port of Vancouver 3  

Project and Environmental review Port of Vancouver 3  

Navigable Waters Act Notification  Transport Canada 6  

 11 

The basis for the required permits and estimated duration for preparation, submission and 12 

review is supported by FEI’s experience from similar types of projects, discussions with 13 

permitting agencies, and publicly available data. 14 

 15 

 16 

 17 

10.4.2 the length of time estimated for that permitting, and  18 

  19 

Response: 20 

Please refer to the response to Burnaby IR1 10.4.1. 21 

 22 

 23 

 24 
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10.4.3 the basis for FEl's above answers. 1 

  2 

Response: 3 

Please refer to the response to Burnaby IR1 10.4.1. 4 

 5 

 6 

  7 

10.5 Please: discuss the extent to which FEI can apply information obtained from the 8 

HDD alternatives examined for the CPCN application for the Fraser River 9 

Crossing Upgrade Project (BCUC C-02-09) to the Fraser River crossings in 10 

Alternatives 3A and 3B. 11 

  12 

Response: 13 

FEI cannot apply geotechnical information from the Fraser River Crossing Upgrade Project to 14 

the Fraser River crossings in Alternatives 3A (TP Gas Line with 1 Gate Station) and 3B (IP Gas 15 

Line with 1 Gate Station and 1 District Station). Accurate and comprehensive geotechnical site 16 

characterization is critical for successful HDD projects.  The geotechnical conditions and 17 

construction risks encountered during the Fraser River Crossing Upgrade Project may vary 18 

significantly from those located approximately 3,700 metres upstream at the Fraser River 19 

crossing location for Alternatives 3A and 3B.  As noted in the Application, even with 20 

comprehensive geotechnical data, the Fraser River Crossing Upgrade Project experienced 21 

several challenges in successfully completing the HDD, causing significant delay from the 22 

original schedule. 23 

  24 
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11. Reference: ALTERNATIVES EVALUATION; Section 4.3.4.1, Analysis of 1 

Alternative 4. 2 

FEI says it screened out Alternative 4 - Aerial Gas Line Crossing based on an inability to 3 

meet schedule requirements. FEI determined it could not meet schedule requirements in 4 

part because of long lead permits. The Broadway & Gaglardi Way Corridor will also 5 

require many of the permits listed in section 4.3.4.1. 6 

11.1 Please explain why FEI believes the Broadway & Gaglardi Way Corridor will be 7 

able to meet schedule requirements despite the fact it will also require many of 8 

the same permits as Alternative 4. 9 

  10 

Response: 11 

Alternative 6A (Broadway & Gaglardi Way Corridor) does not require many of the same permits 12 

as Alternative 4 (Aerial Gas Line Crossing).   13 

Alternative 4 would involve construction in and around the Fraser River and would require, at a 14 

minimum, the permits listed in Section 4.3.4.1 of the Application.  For example, Alternative 4 15 

may fall within the effects threshold under the BC Reviewable Projects Regulation and would 16 

likely to require an Environmental Assessment Certificate (EAC) under the BC Environmental 17 

Assessment Act which has a lead time of 2 to 2.5 years.  There is also the potential need for a 18 

Section 11 approval under the Water Sustainability Act from BC Forests, Lands, Natural 19 

Resource Operations and Rural Development which has a lead time of approximately 12 to 18 20 

months.  These permits are required in the early planning stages of the Project to facilitate the 21 

geotechnical instream borehole program required to supplement the design and thus will be 22 

critical path activities. With the uncertainties in the approval durations for these critical path 23 

activities, coupled with other project uncertainties, the estimated completion date for Alternative 24 

4 cannot be ascertained with any level of confidence to meet the stringent Project completion 25 

date. Therefore, it was eliminated from further consideration.   26 

 27 

 28 

 29 

11.2 Please advise on the time required for the permits for the Broadway & Gaglardi 30 

Way Corridor. 31 

  32 

Response: 33 

The table below indicates the approximate time required to obtain the permits identified for 34 

Alternative 6A (Broadway & Gaglardi Way Corridor).  35 
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Authority / Regulator Statute/Regulation Permit Name 

Anticipated 

Review Timeline 

(Days) 

BC Hydro N/A Compatible Use Letter 150 

BC Oil and Gas Commission (BC 

OGC) 

Oil and Gas 

Activities Act 

Major Pipeline Permit Amendment 

(30 inch) including Short Term 

Water Use, Changes in and About 

a Stream 

150 

BC Oil and Gas Commission 

(BCOGC) 

BC Environmental 

Management Act 

Waste Discharge Authorization 180 

Burlington Northern Santa Fe 

Railway Company (BNSF) 

N/A Utility Agreement License 90 

City of Burnaby Sewer Charge 

Bylaw 1961 

Disposal Permit (alternative to the 

waste discharge permit from OGC) 

180 

City of Burnaby Engineering Permit Encroachment Permit 60 

City of Burnaby Burnaby Noise or 

Sound Abatement 

Bylaw 1979 

Exemption/Variance from Noise 

Control Bylaw 

90 

City of Burnaby Engineering Permit Hoarding and Shoring Permit 60 

City of Burnaby Engineering Permit Hydrant Use Permit 30 

City of Burnaby Street and Traffic 

Bylaw 1961 

Traffic Control Permit (lane closure 

request) 

90 

City of Burnaby Tree Bylaw 1996 Tree Removal Notification 30 

City of Burnaby Engineering Permit Truck Route Exemption 90 

City of Burnaby Zoning Bylaw Rezone land for PRS 180 

City of Burnaby Soil Deposit Bylaw 

1971 

Soil Deposit Permit 90 

City of Burnaby Soil Removal 

Regulation Bylaw 

1961 

Soil Removal Permit 90 

City of Burnaby Operating 

Agreement 

Utility Permit 180 

Fisheries and Oceans Canada 

(DFO) 

Fisheries Act Request for Review 60 

Fisheries and Oceans Canada 

(DFO) 

Fisheries Act Scientific License (Fish Salvage-

only Ocean going fish) 

90 

Fisheries and Oceans Canada 

(DFO) 

Fisheries Act Fisheries Act Authorization 540 

First Nations notifications N/A First Nation 45 day notification 45 

FortisBC N/A Pipeline/ROW Permit 60 

Imperial Oil N/A Crossing Agreement 60 

Local landfill N/A Notification/ approval 14 
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Authority / Regulator Statute/Regulation Permit Name 

Anticipated 

Review Timeline 

(Days) 

Metro Vancouver N/A Letter of consent from Metro Van 

Water and Liquid Waste 

14 

Metro Vancouver Sewer Use Bylaw Waste Discharge Permit 

(alternative to waste discharge 

permit from OGC for hydrostatic 

test water) 

90 

Ministry of Forests, Lands, Natural 

Resource Operations and Rural 

Development (MFLNRORD) 

Wildlife Act General Permit Application (fish 

salvage, amphibian salvage, 

pacific water shrew) 

180 

Ministry of Forests, Lands, Natural 

Resource Operations and Rural 

Development (MFLNRORD) 

Heritage 

Conservation Act 

Heritage Inspection/Investigation 

Permit Section 12.2 

180 

Ministry of Transport and 

Infrastructure (MoTI) 

Transportation Act 

(Highway 1) 

Work notification/lane closure 

request and approval form H1080 

60 

Ministry of Transport and 

Infrastructure (MoTI) 

Transportation Act 

(Highway 1) 

Works on Highway H10020 120 

Pembina Oil Pipeline N/A Proximity Crosing Permit 90 

Pembina Oil Pipeline N/A 30 metre Permit-Ground 

Disturbance Safety Permit 

60 

Private Landowners N/A Land Use Agreement 60 

Shaw N/A Third Party Agreement 60 

Technical Safety BC N/A Piping Registration and Approval 30 

Telus N/A Underground Crossing Agreement 60 

Translink N/A Third Party Agreement (crossing) 90 

Trans Mountain Pipeline Approval Pipeline Crossing 90 

WorkSafeBC OHS Regulation Construction Permits 30 

 1 
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12. Reference:  ALTERNATIVES EVALUATION; Table 4-5, Non-Financial Evaluation 1 

Summary of Overland Gas Line Route Corridors 2 

The City of Burnaby notes that there are other major infrastructure projects planned to 3 

be in construction in the Broadway & Gaglardi Way corridor at the same time as the 4 

PGR project, including the Trans Mountain Expansion Project (TMEP). 5 

12.1 Please explain whether FEl's assessment of Alternative 6A: Broadway & 6 

Gaglardi Way Corridor includes consideration of schedule impacts for conflicts 7 

with other infrastructure projects that are planned along this same corridor at the 8 

same time, including the TMEP. 9 

  10 

Response: 11 

FEI follows industry best practices in the development of a Consultation and Engagement Plan 12 

specific to a project’s scope of work. As such, FEI regularly meets with other infrastructure 13 

owners and associated projects within the same route corridor, including Trans Mountain for the 14 

TMEP.  15 

For example, as part of ongoing meetings with the TMEP, both parties communicate schedule 16 

information as it becomes available in order to mitigate conflicts or enable efficiencies during 17 

construction. 18 

At this time, FEI is not aware of any third-party infrastructure projects that would result in 19 

schedule conflicts. Should FEI become aware of any additional infrastructure projects which 20 

plan to use the same corridor as the Project, FEI would endeavor to create and maintain strong 21 

communication channels to avoid potential conflicts that could negatively impact the Project 22 

schedule. 23 

 24 

 25 

 26 

12.2 In the event of a scheduling conflict between the TMEPO and the PGR Project in 27 

the Broadway and gaglardi Way corridor, please advise whether the TMEP or the 28 

FEI PGR project will take precedence over the other during construction and 29 

provide the basis for FEl's answer. 30 

  31 

Response: 32 

As discussed in the response to Burnaby IR1 12.1, FEI will communicate schedule timelines to 33 

other infrastructure projects, including the TMEP, who plan to use the same route corridor. 34 

Should a scheduling conflict occur, FEI will work with TMEP and permitting agencies, including 35 

the City of Burnaby, to achieve an equitable solution. 36 
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 1 

 2 

 3 

The Broadway & Gaglardi Way corridor has a significant impact to Cariboo Road which 4 

is one of the only vehicle crossings of Highway 1in the vicinity. Due to the importance of 5 

maintaining efficient traffic over this crossing, please assume that the City of Burnaby 6 

would likely insist on restoring all lanes of traffic on a nightly basis once work has 7 

stopped. 8 

12.3. Please advise what schedule impacts FEI assumed for delays to construction 9 

arising from restoring all lanes of traffic on Cariboo Road on a nightly basis. 10 

  11 

Response: 12 

FEI did not assume schedule impacts for delays to construction arising from restoring all lanes 13 

of traffic on Cariboo Road on a nightly basis as the City of Burnaby did not communicate this to 14 

be a requirement during previous consultation discussions.  15 

 16 

 17 

  18 

12.4 Please advise how FEl's Community, Indigenous and Stakeholder Impacts 19 

assessment · · considered the impacts to schools, churches, senior's center and 20 

bus routes serviced by the Broadway & Gaglardi Way corridor, and how that was 21 

reflected in the scoring for that alternative. 22 

  23 

Response: 24 

Section 4.4.2.1 of the Application describes the individual elements that were used to evaluate 25 

overland route corridors.  FEI’s evaluation criteria included “Community Indigenous and 26 

Stakeholder Impacts”, within which FEI considered community infrastructure along the route 27 

corridor that would be impacted during construction, including schools, hospitals, and recreation 28 

centres. This evaluation considered the volume of community infrastructure anticipated to be 29 

impacted along the route, as well as the potential level of impact. Bus routes were considered 30 

during the routing analysis, which will be included as part of Section 5 of the Application for the 31 

preferred route to be filed in the evidentiary update. 32 

 33 

 34 

 35 

12.5 Please advise how FEI scored the impacts to the stakeholders identified in IR 36 

12.4 in comparison to impacts to businesses. 37 

  38 
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Response: 1 

As discussed in the response to Burnaby IR1 5.5, impacts to specific stakeholders were not 2 

scored separately, but were considered in the overall evaluation of each criterion.  3 

FEI listed the number of businesses in Table 4-5 of the Application because of the significant 4 

variation in the number of impacted businesses across the three corridors.  5 

 6 

 7 

 8 

12.6 Please advise of the number of private landowners whose property would be 9 

crossed by each of the Cape Horn Gate and Fraser Gate Corridor alternatives. 10 

  11 

Response: 12 

The number of private parcels whose property would be crossed by the Cape Horn Gate and 13 

Fraser Gate Corridor alternatives is approximately 23 and 12 private parcels, respectively.  14 

 15 

 16 

 17 

12.7 Please advise of the length of time expected to be needed for negotiations with 18 

landowners for the Cape Horn Gate and Fraser Gate Corridor alternatives and 19 

the basis for those estimates. 20 

  21 

Response: 22 

The length of time required for negotiations with landowners for any gas line project varies 23 

widely from landowner to landowner.  In a situation with an amenable landowner, FEI would 24 

typically expect to acquire a new right of way within two to three months including completion of 25 

an appraisal. Scenarios that may delay or extend negotiations with landowners include, but are 26 

not limited to, the following: 27 

 Landowner is not willing or able to grant right of way; 28 

 Landowner does not agree with the appraised value of right of way; 29 

 Landowner retains legal counsel to negotiate changes to the wording in the agreement; 30 

 Landowner is difficult to contact; or 31 

 Landowner is a company that requires a vote or approval by various parties. 32 

 33 
In some instances, landowner negotiations could exceed six months or require FEI to pursue 34 

expropriation to acquire the necessary land rights.  If FEI is not successful in acquiring a right of 35 

way within a six month time period and moves forward with expropriation, the expropriation 36 
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process could require up to an additional year to secure the land rights to allow for construction 1 

to proceed. 2 

 3 

 4 

 5 

12.8 Please advise on the expected duration and sequence of construction for the 6 

PGR in the Broadway and Gaglardi Way Corridor, and produce a copy of any 7 

schedule prepared to date for that work. 8 

  9 

Response: 10 

Attachment 12.8 provides the requested schedule.  The expected duration for the Gaglardi 11 

Route construction is approximately six months including April to September 2022. The 12 

sequence of construction is broken down into five individual spreads in addition to trenchless 13 

crossings and the construction of the pressure reduction station as indicated on the schedule.  14 

 15 

 16 

 17 

12.9 Please advise of the permitting FEI says is required from the one municipality for 18 

the Broadway & Gaglardi Way Corridor. 19 

  20 

Response: 21 

The Broadway & Gaglardi Way Corridor involves gas line construction and permitting within only 22 

the City of Burnaby. As described in Table 4-5 of the Application, the Cape Horn Gate Corridor 23 

and the Fraser Gate Corridor both involve gas line construction, and permitting from two 24 

municipalities. The Cape Horn Gate Corridor would involve the City of Burnaby and the City of 25 

Coquitlam, and the Fraser Gate Corridor would involve the City of Burnaby and the City of 26 

Vancouver. 27 

FEI has an Operating Agreement with the City of Burnaby, dated April 19, 1926, originally made 28 

between the District of Burnaby and British Columbia Gas Company Limited that sets out the 29 

agreed terms on which FEI constructs and operates its natural gas lines in the streets and lanes 30 

and public places in Burnaby. As a result, FEI will seek the approval and consent from 31 

Burnaby’s Engineer contemplated under Sections 2 and 3 of the Operating Agreement. FEI 32 

would also provide the City of Burnaby with its traffic management plans.  In addition, FEI or its 33 

contractor may, depending on requirements specific to the work, seek permits from the City of 34 

Burnaby such as a hydrant use permit to use the city’s hydrant for hydrostatic testing.  35 

 36 

 37 

 38 
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 1 

12.10 Please advise of the length of time FEI assumes will be required for the 2 

permitting with the municipality for the Broadway and Gaglardi Way Corridor and 3 

provide the basis for FEl's answer. 4 

  5 

Response: 6 

FEI and the City of Burnaby have a long history of working collaboratively, including most 7 

recently on the LMIPSU Project. Consistent with that project, FEI would strive to execute a 8 

Terms of Reference Agreement with the City of Burnaby, which would include, among other 9 

things, City of Burnaby permit issuance timelines. Similar to the terms agreed to on the LMIPSU 10 

Project, FEI will be seeking agreement from the City of Burnaby that approvals for the location 11 

of the PGR gas line as required by the terms of the Operating Agreement would be issued 12 

within 15 business days of receipt of a complete submission by the City of Burnaby. FEI is also 13 

seeking the City of Burnaby’s agreement to review and issue any other applicable permits 14 

related to the Project within 5 days of receipt of a complete submission to the City of Burnaby, 15 

or within 10 days for traffic permit applications that do not comply with approved Traffic 16 

Management Plans. 17 

 18 

 19 

 20 

12.11 Please identify the third party utilities located along/near United Boulevard and 21 

how they would affect the construction of the Cape Horn Gate Corridor. 22 

  23 

Response: 24 

Third party utilities along/near United Boulevard include: 25 

 Trans Mountain Pipeline 26 

 City-owned water distribution line 27 

 City-owned storm water line 28 

 City-owned sanitary  sewer line 29 

 BC Hydro duct bank and overhead power lines  30 

 Telus underground cables  31 

 Shaw underground cables 32 

 33 
The United Boulevard area is very congested with numerous third-party utilities mentioned 34 

above, which parallel and/or cross the proposed route. Urban open trench construction and 35 

trenchless methods could be used for construction of the proposed gas line along United 36 

Boulevard. The challenges and complexity for each method to deal with the congested third 37 

party utilities are explored below. 38 
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Open Trench: 1 

Along most sections of United Boulevard, a deep trenched single pipe installation technique 2 

could be used. Crews would work to install short sections of gas line and backfill the excavation 3 

as soon as possible after non-destructive examination of the welds and joint coating activities 4 

are completed. The proposed gas line would be installed below all third party utilities, 5 

necessitating deep excavations along with water control and disposal, as well as causing major 6 

traffic disruptions. Construction crews would have to work in limited workspace areas to cut and 7 

remove asphalt, excavate trenches, install shoring boxes, and cut and weld short lengths of pipe 8 

to the previously installed pipe. Construction using short segments to negotiate around all third 9 

party utilities would lead to low productivity, increasing the construction cost, schedule, and 10 

traffic disruption.  11 

Trenchless: 12 

There are 28 identified trenchless crossings along United Boulevard and Braid Street due to 13 

third party utilities and intersections during the Class 5 development from Burbridge Street to 14 

Rousseau Street. Track boring construction would require receiving and launching pits within 15 

the travel surface of United Boulevard. Finding appropriate locations for the pits without 16 

impacting third party utilities or causing major traffic disruptions would be challenging. Several 17 

water lines, sewer lines and storm water lines would require temporary relocation from the pits 18 

to facilitate boring operation. Temporary relocation and permanent restoration of third party 19 

utilities would lead to low productivity, increasing the construction cost, schedule, and traffic 20 

disruption. 21 

 22 

 23 

 24 

12.12 Please identify the third party utilities located along Buller Ave. and how they 25 

would affect construction of the Fraser Gate Corridor. 26 

  27 

Response: 28 

Third-party utilities along/near Buller Avenue include: 29 

 City-owned water distribution line 30 

 City-owned storm water line 31 

 City-owned sanitary  sewer line 32 

 BC Hydro overhead power line  33 

 Telus cable wires and  poles 34 

 Shaw cable wires and poles   35 

 36 
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Buller Avenue is congested with numerous third party utilities mentioned above, which parallel 1 

and/or cross the proposed route. Urban open trench construction and trenchless methods could 2 

be used for construction of the proposed gas line along Buller Avenue. The challenges and 3 

complexity for each method to deal with the congested third party utilities are explored below. 4 

Open Trench: 5 

Along most sections of Buller Avenue, a deep trenched single pipe installation technique could 6 

be used. Crews would work to install short sections of gas line and backfill the excavation as 7 

soon as possible after non-destructive examination of the welds and joint coating activities are 8 

completed. The proposed gas line would be installed below all third party utilities, necessitating 9 

deep excavations along with water control and disposal, as well as causing major traffic 10 

disruptions. Construction crews would have to work in limited workspace areas to cut and 11 

remove asphalt, excavate trenches, install shoring boxes, and cut and weld short lengths of pipe 12 

to the previously installed pipe. Construction using short segments to negotiate around all third 13 

party utilities would lead to low productivity, increasing the construction cost, schedule, and 14 

traffic disruption. 15 

Trenchless: 16 

During the Class 5 estimate development, 18 trenchless crossings were identified along Buller 17 

Avenue due to third party utilities and intersections from Gilley Avenue to Beresford Street. 18 

Track boring construction would require receiving and launching pits within the travel surface of 19 

Buller Avenue. Finding appropriate locations for the pits without impacting third party utilities or 20 

causing major traffic disruptions would be challenging. Several water lines, sewer lines and 21 

storm water lines would require temporary relocation from the pits to facilitate boring operation. 22 

Temporary relocation and permanent restoration of third party utilities would lead to low 23 

productivity, increasing the construction cost, schedule, and traffic disruption. 24 

Each track bore operation from mobilization to restoration would require a construction window 25 

of three (3) to four (4) weeks. Excavation of the sending and receiving pits and temporary 26 

relocation of the adjacent utilities within the travelled roadway would lead to full closures of 27 

Buller Avenue during construction.  28 

The narrow width of Buller Avenue, and the number of intersections to be crossed by trenchless 29 

methods, would require multiple trenchless and open cut trench and tie-in crews to work 30 

simultaneously. This would require full closures of Buller Avenue to traffic during the 31 

construction window.  32 

 33 

 34 

 35 

12.13 Please provide a map showing the locations of the businesses FEI says in Table 36 

4-5 will be affected in the construction of 37 
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12.13.1 the Broadway & Gaglardi Way Corridor,  1 

12.13.2 the Cape Horn Gate Corridor, and 2 

12.13.3  the Fraser Gate Corridor. 3 

  4 

Response: 5 

Below is a map of the Broadway & Gaglardi Way route Corridor, outlining potentially affected 6 

business in the orange shaded area. FEI estimates that there would be fewer than 10 7 

businesses potentially affected along this corridor. The primary access for businesses to the 8 

west of Gaglardi Way is via Production Way, which is not anticipated to be impacted by the 9 

Project. 10 

 11 

 12 
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Below is a map of the Cape Horn Gate Corridor, outlining potentially affected businesses in the 1 

orange shaded area. FEI estimates that there would be more than 100 businesses potentially 2 

affected along this corridor. The primary access for businesses south of Highway 1 is United 3 

Boulevard, with limited detour options for access.  4 

 5 

 6 
Below is a map of the Fraser Gate Corridor, outlining potentially affected business in the orange 7 

shaded area. FEI estimates that there would be more than 50 businesses potentially affected 8 

along this corridor. The primary access for businesses is Marine Way, with limited detour 9 

options for access. 10 

 11 
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 1 

 2 

  3 

12.14 Please provide a map showing the location of the private lands· FEl.says in 4 

Table 4-5 will be affected by 5 

12.14.1 the Broadway & Gaglardi Way Corridor, 6 

12.14.2 the Cape Horn Gate Corridor, and 7 

12.14.3 the Fraser Gate Corridor. 8 

  9 

Response: 10 

The requested maps are provided below, along with tables listing the private lands potentially 11 

impacted by each alternative. 12 
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Figure 1:  Map Showing Potentially Impacted Private Lands on Broadway & Gaglardi Way Corridor 1 

2 
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Table 1:  Potentially Impacted Private Lands on Broadway & Gaglardi Way Corridor 1 

Name PID Owner Type Municipality 

003178081 3178081 Federal Burnaby, City of 

Arterial Highway 0 Crown Provincial Burnaby, City of 

005484022 5484022 Crown Agency Burnaby, City of 

011771704 11771704 Crown Agency Burnaby, City of 

017715431 17715431 Municipal Burnaby, City of 

008833681 8833681 Crown Agency Burnaby, City of 

028296770 28296770 Private Burnaby, City of 

017808405 17808405 Municipal Burnaby, City of 

014339544 14339544 Crown Agency Burnaby, City of 

003175987 3175987 Crown Agency Burnaby, City of 

006619690 6619690 Municipal Burnaby, City of 

024440116 24440116 Private Burnaby, City of 

014339421 14339421 Crown Agency Burnaby, City of 

000647900 647900 Municipal Burnaby, City of 

003176321 3176321 Municipal Burnaby, City of 

Park 0 Municipal Burnaby, City of 

024055107 24055107 Municipal Burnaby, City of 

001061411 1061411 Municipal Burnaby, City of 

003176126 3176126 Crown Provincial Burnaby, City of 

003176126 3176126 Crown Provincial Burnaby, City of 

Statutory RoW 0 None Burnaby, City of 

003062961 3062961 Municipal Burnaby, City of 
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 Figure 2:  Map Showing Potentially Impacted Private Lands on Map on Cape Horn Gate Corridor 1 
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Table 2:  Table of Potentially Impacted Private Lands on Cape Horn Gate Corridor 1 

Name PID Owner Type Municipality 

017551412 17551412 Private Coquitlam, City of 

018379036 18379036 Private Coquitlam, City of 

018379028 18379028 Private Coquitlam, City of 

017551382 17551382 Private Coquitlam, City of 

030061822 30061822 Crown Agency Coquitlam, City of 

011057777 11057777 Private New Westminster, The Corporation of the City of 

Building Strata 0 Unknown New Westminster, The Corporation of the City of 

018784666 18784666 Private Coquitlam, City of 

019123370 19123370 Private Coquitlam, City of 

016231759 16231759 Private New Westminster, The Corporation of the City of 

025782975 25782975 Private Coquitlam, City of 

Statutory RoW 0 Unknown Coquitlam, City of 

002682826 2682826 Private New Westminster, The Corporation of the City of 

016127641 16127641 Private Coquitlam, City of 

013706888 13706888 Municipal New Westminster, The Corporation of the City of 

024535788 24535788 Private New Westminster, The Corporation of the City of 

018470386 18470386 Private Coquitlam, City of 

011131713 11131713 Private Coquitlam, City of 

013071076 13071076 Private New Westminster, The Corporation of the City of 

024535699 24535699 Private New Westminster, The Corporation of the City of 

018623719 18623719 Private Coquitlam, City of 

011057793 11057793 Private New Westminster, The Corporation of the City of 

018142214 18142214 Private Coquitlam, City of 

010534636 10534636 Municipal Burnaby, City of 

018470424 18470424 Private Coquitlam, City of 

018784674 18784674 Private Coquitlam, City of 

016628268 16628268 Municipal Coquitlam, City of 

017513294 17513294 Private Coquitlam, City of 

029914434 29914434 Private Coquitlam, City of 

016233115 16233115 Federal New Westminster, The Corporation of the City of 

016234979 16234979 Municipal New Westminster, The Corporation of the City of 

016234430 16234430 Federal New Westminster, The Corporation of the City of 
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Figure 3:  Map Showing Potentially Impacted Private Lands on Map on Fraser Gate Corridor 1 
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Table 3:  Table of Potentially Impacted Private Lands on Map on Fraser Gate Corridor 1 

Name Plan Number PID Owner Type Municipality 

012314676 NWP1742 12314676 Municipal Burnaby, City of 

001829106 NWP69745 1829106 Private Burnaby, City of 

017223199 NWP88413 17223199 Municipal Burnaby, City of 

Volumetric Interest EPP74422 0 Unknown Vancouver, City of 

029107997 EPP30041 29107997 Municipal Burnaby, City of 

001492608 NWP12611 1492608 Private Burnaby, City of 

017017599 NWP87886 17017599 Private Burnaby, City of 

003144933 NWP1219 3144933 Municipal Burnaby, City of 

Volumetric Interest EPP74421 0 Unknown Vancouver, City of 

002886120 NWP1742 2886120 Private Burnaby, City of 

001821733 NWP450 1821733 Private Burnaby, City of 

008379521 NWP1742 8379521 Private Burnaby, City of 

Road EPP65172 0 Municipal Vancouver, City of 

002688107 NWP54032 2688107 Municipal Burnaby, City of 

015237133 VAP3729RX 15237133 Municipal Vancouver, City of 

Volumetric SRW EPP76763 0 Unknown Vancouver, City of 

Volumetric Interest EPP74423 0 Unknown Vancouver, City of 

023666714 LMP31531 23666714 Municipal Burnaby, City of 

012841501 NO_PLAN 12841501 Crown Agency Burnaby, City of 

024305961 VAP5944 24305961 Municipal Vancouver, City of 

Volumetric Interest EPP74424 0 Unknown Vancouver, City of 

003144968 NWP1219 3144968 Municipal Burnaby, City of 

030284775 EPP65172 30284775 Municipal Vancouver, City of 

001492161 NWP3711 1492161 Municipal Burnaby, City of 

007744331 VAP14773 7744331 Private Vancouver, City of 

015236676 VAP670A 15236676 Private Vancouver, City of 

015304973 VAP455 15304973 Private Vancouver, City of 

030284767 EPP65172 30284767 Municipal Vancouver, City of 

015236668 VAP670A 15236668 Private Vancouver, City of 

Building Strata EPS4416 0 Unknown Vancouver, City of 

015236650 VAP670A 15236650 Private Vancouver, City of 

002149079 NWP930 2149079 Private Burnaby, City of 

 2 
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12.15 Please identify the impacts FEI says in Table 4-5 the Fraser Gate Corridor would 1 

have on the City of Vancouver. 2 

  3 

Response: 4 

The Fraser Gate Corridor option would include gas line construction within the City of 5 

Vancouver, mainly on East Kent Avenue and Marine Way.  6 

Anticipated impacts identified by FEI relevant to the City of Vancouver include: 7 

 Traffic disruptions to Marine Way, a major arterial corridor servicing Vancouver, among 8 

other municipalities. Marine Way is part of TransLink’s Frequent Transit Network, 9 

meaning buses run along the corridor at least once every 15 minutes in both directions; 10 

and  11 

 Increased traffic on surrounding streets as vehicles seek to avoid the disruption, 12 

including on Marine Drive, which is a street with a number of 4-way stop intersections. 13 

Marine Drive also has many residential complexes and direct driveways connecting to it, 14 

and adding additional traffic to it may negatively affect the neighbourhood. 15 

 16 

 17 

 18 

12.16 Please advise if FEI has had any consultations with the City of Vancouver about 19 

the Fraser Gate Corridor and, if there have been consultations, what the outcome 20 

of those consultations has been. 21 

  22 

Response: 23 

As discussed in Section 4.4.2.4 of the Application, the Fraser Gate Corridor would not meet 24 

Project schedule requirements, and is therefore not feasible. As such, FEI has not consulted the 25 

City of Vancouver on the Fraser Gate Corridor.  26 

 27 

 28 

 29 

12.17 Please provide specifics about the re-routing FEI says is available to mitigate 30 

impacts of species at risk for the Broadway & Gaglardi Way Corridor. 31 

  32 

Response: 33 

The majority of the proposed footprint of the Project route has been planned to stay within 34 

previously disturbed areas and roadways, as well as utilizing existing stream crossings (e.g., 35 

culverts), to avoid open trench crossings of streams and creeks and avoid impact to species at 36 

risk and their habitat. Re-routing the alignment to keep the pipe out of undisturbed greenspaces 37 
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is feasible throughout most of the proposed alignment, with the exception of the Brunette River. 1 

Riparian critical habitat for Nooksack Dace is present at the Brunette River, and routing could be 2 

considered to minimize the footprint, including using existing disturbed areas and roads on the 3 

east side of the Gaglardi Way overpass, to minimize the impact to riparian habitat. 4 

 5 

 6 

 7 

12.18 Please advise if FEI has undertaken any assessment of the extent to which traffic 8 

will be affected by each of Alternatives 6A, 6B and 6C, including number of 9 

vehicles per hour and per day during construction. 10 

  11 

Response: 12 

Table 4-5 of the Application provides the results of the high-level analysis (consistent with an 13 

AACE Class 5 level of definition) for each of Alternatives 6A, 6B and 6C. A detailed traffic count 14 

and analysis is typically done at a later design phase of a project. As Alternative 6A was initially 15 

considered to be the preferred alternative (amongst Alternatives 6A, 6B and 6C) and 16 

subsequently advanced to the Class 4 estimate level of definition, FEI completed traffic data 17 

collection at study intersections relevant to Alternative 6A. This data was used to develop a 18 

Traffic Management Strategy, which was sent to the City of Burnaby for preliminary feedback on 19 

July 27, 2020. 20 

 21 
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13. Reference:  Table 4-6 Financial Evaluation Summary 1 

13.1 Please show how FEI considered the cost of construction logistics from available 2 

workspace and laydown areas in its cost estimates, including how much was 3 

added to the capital cost estimate for each of the options in Table 4-6 for 4 

construction logistics. 5 

  6 

Response: 7 

FEI did not directly identify the cost of construction logistics associated with the available 8 

workspace and laydown areas, or the cost of traffic management in its estimates for these 9 

alternatives at this stage of the estimate development. 10 

Table 4-6 in the Application is the Financial Evaluation Summary of the AACE Class 5 Overland 11 

Gas Line Alternative cost estimates. AACE RP 97R-18 – Cost Estimate Classification System – 12 

As Applied in Engineering, Procurement, and Construction As Applied in Pipeline Transportation 13 

Infrastructure Projects lists a set of deliverables, as per Table 3, including preliminary project 14 

scope definition, preliminary tie-in locations, limited hydraulic design, preliminary route 15 

mapping/alignment sheets and limited discipline drawings for an estimate to be classified as 16 

Class 5. FEI confirms that it has completed the requirements to satisfy the Class 5 requirements 17 

in accordance with the AACE best practices.  18 

 19 

 20 

 21 

13.2 Please advise if FEI included the cost of traffic management in its cost estimates. 22 

13.2.1 If yes, please indicate how much was added to the capital cost estimate 23 

for each of the options in Table 4-6 for traffic management. 24 

13.2.2 If no, please explain why not. 25 

  26 

Response: 27 

Please refer to the response to Burnaby IR1 13.1. 28 

 29 
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16705 Fraser Highway 
Surrey, B.C. V4N 0E8  
www.fortisbc.com 

By Email – Wendy.Itagawa@gov.bc.ca 
 
10th September 2019 
 
Ministry of Transportation and Infrastructure 
Pattullo Bridge Replacement Project 
1100-401 West Georgia 
Vancouver, BC 
V6B 5A1 
 
Attention: Wendy Itagawa, P.Eng. 
Executive Project Director 
 
Dear Ms. Itagawa, 

Re: August 28 2019 meeting with Pattullo Bridge Replacement (PBR) Project team, TI 
Corp and Ministry of Transportation and Infrastructure (MoTI) regarding FortisBC gas 
line on Pattullo Bridge 

 
This letter is to follow up on our recent meeting regarding the replacement of the FortisBC gas 
line currently attached to the Pattullo Bridge. As discussed in the meeting, FortisBC has 
completed additional analysis for the two horizontal directional drill (HDD) alternatives identified 
in the 2017 Options Study Report.  
 
This analysis concluded that the two HDD alternatives are not feasible because there are 
significant risks to constructing the new gas line and as such, FortisBC is no longer targeting the 
December 2021 completion date for relocation of the gas line, previously communicated to 
various stakeholders including the PBR Project team. As detailed and referenced in the draft 
report attached, these factors include: the high risk of a hydraulic fracture event and mud loss 
into the Fraser River; the proximity of the alignments to existing bridge piers; and significant 
concerns from key rights holders to issue the necessary authorizations for an HDD crossing that 
could lead to possible settlement of their infrastructure.  
 
As a result of the above, FortisBC is now pursuing a new HDD alignment and other alternative 
solutions to meet the capacity needs of the approximate 30,000 customers that rely on the 
existing Pattullo gas line should the weather temperature fall below -1 degree Celsius. As such, 
FortisBC will continue to advance the investigations of these alternative solutions and will 
proceed towards filing of a Certificate of Public Convenience and Necessity (CPCN) application 
to the British Columbia Utilities Commission. However, it is important to note that this new HDD 
alignment could face similar risk factors as the two previous alignments and prove not feasible. 
Moreover, the other alternatives would require significant stakeholder engagement due to the 
complexity and coordination required for construction in urban areas. As a result, FortisBC 
advises that meeting the MoTI’s current Pattullo Bridge decommissioning schedule of 2024 is 
challenging. FortisBC anticipates advising the PBR Project team by Q1 2020 on the preferred 
solution and the target completion date.  
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Surrey, B.C. V4N 0E8  
www.fortisbc.com 

The analyses conducted thus far have led FortisBC to conclude that currently the only gas line 
replacement option that meets the existing Pattullo Bridge decommissioning schedule with 
certainty is to construct the replacement gas line on the new Pattullo Bridge. Additionally, 
FortisBC’s early engagement indicates that the on bridge option is the least impactful to the 
community, First Nations and the environment.  
 
As noted in the letter received from the MoTI Chief Engineer in October 2018, the Ministry 
denied FortisBC’s previous request to attach the gas line to the new bridge due to the lifeline 
criteria and noted that other alternatives were available to FortisBC. Given the two original HDD 
alternatives are no longer feasible and the other alternatives do not provide schedule certainty 
to meet MoTI’s Pattullo Bridge decommissioning, which is currently scheduled for 2024, 
FortisBC is seeking a reconsideration of the decision to disallow the replacement gas line on the 
new Pattullo Bridge.  To facilitate the reconsideration, FortisBC proposes that MoTI and 
FortisBC pursue an independent third party to determine if the gas line could be designed to 
attach to the new Pattullo Bridge in a manner that meets MoTI’s lifeline criteria.  FortisBC would 
fund this third party review, and work collaboratively with MoTI to identify a mutually agreeable 
firm and scope of work. In the meantime, FortisBC will continue to advance investigation of 
alternatives in preparation for a CPCN filing, in parallel with the third party review mentioned 
above.  
 
We appreciate the collaboration and coordination to date between the FortisBC and the Pattullo 
Bridge Replacement teams, and remain committed to the success of both projects. We look 
forward to meeting at your earliest convenience to discuss this proposal, and work towards a 
solution that will meet MoTI’s bridge replacement timelines.  
 
 
Respectfully,  
 

 
 
Joseph R. Sukhnandan 
Project Director, Major Projects Development  
 
 
Ec: Amanda Farrell, President & CEO, TI Corporation 
      Sany Zein, VP, Infrastructure Mgmt & Engineering, Translink 
      Kevin Volk, Assistant Deputy Minister, Major Projects – Infrastructure & Properties    

Development 
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This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only. It

should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other

purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without

consent from us and from the party which commissioned it.

Project: Pattullo Gas Line Replacement Project

Our reference: 514100039-MMD-00-P0-MO-PP-0001

Rev B

Your reference:  000758-P-150-001-0001

Prepared by: D. Delaloye, P.Eng. Date: August 1, 2019

Approved by: P. Procter, P.Eng. Checked by: G. Duyvestyn, P.Eng.

Subject: Pre-FEED HDD Alignment Route Evaluation

1 Overview

This Technical Memo formally documents information provided in an email sent by Peter Kiewit Sons ULC

(Kiewit) to FortisBC Energy Inc. (FortisBC) on July 22, 2019.  The email summarized a July 18, 2019

conference call held between FortisBC, Kiewit and Mott MacDonald, where challenges presented by the Pre-

Front End Engineering Design (Pre-FEED) horizontal directional drilling (HDD) alignments were discussed.

This memo follows the sequence of discussions presented during the July 18, 2019 call. Google Earth images

of the Pre-FEED alignments, which cross the Fraser River between New Westminster and Surrey, are

provided prior to discussing challenges associated with each crossing. A brief summary of the reviewed

geotechnical conditions contained within information provided by FortisBC is also presented. From these

summaries, the geotechnical and geometrical challenges associated with each crossing are discussed in

detail.

Technical Memo
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2 Design Requirements for a Successful HDD Crossing

Several factors must be considered to provide a constructible HDD alignment for a given crossing. The main

factors requiring careful consideration typically include:

● Crossing features and any associated site constraints (including requirements from third parties);

● Topographical changes along the alignment;

● Required depth of cover along the alignment to resist required drilling fluid pressures;

● Appropriate setback distance from crossing features to attain proper installation depth;

● Geometric constraints associated with the HDD installation process;

● Presence of high-risk geotechnical materials and their anticipated behaviours; and

● Staging area requirements at the HDD entry, exit and pipe stringing locations.

Each of these factors are briefly discussed below. It is the intent of these discussions to provide justification on

what is required for a successful HDD installation.

2.1 Crossing Features and Site Constraints

Several features are crossed by the Pre-FEED HDD alignments, and depend on the HDD entry and exit

locations and alignment. The features crossed may include, but are not limited to:

● Bridge piers associated with the Pattullo Bridge within the Fraser River;

● Bridge piers associated with the Canadian National Railway (CN) Rail Bridge within the Fraser River;

● CN Rail Bridge swing bridge support structures;

● CN Rail Bridge structure on south side of the Fraser River;

● Skytrain tunnel on the north side of the crossing;

● Skytrain bridge on the south side of the crossing;

● CN rail lines on the north side of the Fraser River;

● CN rail lines on the south side of the Fraser River;

● Local roads and highways; and

● Existing utilities.

Given that there are 10 bridge piers within the Fraser River boundary over a crossing distance of

approximately 500 m and that the piers on the south side of the crossing are regularly spaced 6 to 8 m apart,

selection of an alignment that avoids these piers using the proposed HDD entry and exit locations is not

possible. It is not industry standard to construct an HDD installation under bridge piers.  Of note, the DP DN

580 provided in the Pre-FEED study is located either directly beneath or in close proximity to two of CN’s

bridge piers and below one of the Pattullo Bridge piers. While the TP/IP DN 323.9 alignment does not cross

directly beneath the CN bridge piers, it is located directly beneath two Pattullo Bridge piers and in close

proximity to a third.

2.2 Topography Changes

The ground surface in the vicinity of the Pre-FEED alignments on the south side of the Fraser River is

relatively flat at approximately El. 2.4 m. Beneath the Fraser River, the mudline (river bottom) fluctuates from 0

to 20 m in depth, with the deepest portion of the river bottom near its northern edge.

DRAFT - 
FOR D

IS
CUSSIO

N O
NLY

Attachment 2.2



 514100039-MMD-00-P0-MO-PP-0001, Rev. B

3

For the TP/IP DN 323.9 alignment, the ground surface on the north side of the river slopes upward at

approximately 15 degrees for a distance of 110 m and gains elevation from El. 0 m to 30 m. Beyond this point,

the ground surface becomes more gentle as it continues to climb at approximately 6 degrees.

Similar ground surface slopes are observed for the DP DN 580 crossing alignment of the Fraser River.

The proposed northern HDD entry locations for the Pre-FEED alignments are El. 36 m and El. 44 m,

respectively. The proposed southern HDD entry location for both options is El. 2.4 m. The resulting difference

in elevation is approximately 34 and 42 m respectively for TP/IP DN 323.9 and DP DN 580. HDD installations

with these magnitudes of elevation differences have been completed to date but are relatively uncommon.

HDD alignments with elevation differences of this magnitude possess increased installation risks that typically

include:

● Managing and controlling drilling fluid flow;

● Bore instability due to a lack of drilling fluid support within the portion of the HDD alignment above the

elevation of the lower elevation side; and

● Drilling fluid flushing through the bore when the bore drains to the lower side of the installation (southern

location).

Additional baker tanks may be needed to allow for quick collection and storing of the volume of fluid that may

flush to the lower elevation side. Bore instability caused by a lack of supporting drilling fluid can be mitigated

through the installation of large diameter casing pipe to bridge and support the ground between the high and

the low sides of the HDD installation. Installation of long casing sections may result in difficulties removing the

casing pipe upon completion of HDD operations. A casing installation strategy is typically detailed as the

design matures and additional geotechnical conditions are characterized.

Higher drilling fluid pressures are required when HDD installations are advanced from the higher side of a

crossing. This is due to the greater hydrostatic component of the drilling fluid pressure associated with the

higher elevation of the HDD entry.

2.3 Depth of Cover

The depth of cover for a given HDD installation is dependent on several factors, which include:

● Anticipated geotechnical materials and their behaviour;

● Presence of preferential drilling fluid flow pathways;

● Design bending radius of the product pipe;

● Need for temporary casing;

● Presence of existing utilities and/or structures including clearance requirements; and

● Overall installation length.

The most important factor in determining the appropriate depth of cover for a given HDD installation is the

material properties of the overlying geotechnical material and the resistance that it provides against the

required installation-induced bore fluid pressures necessary to remove the cuttings. Another important factor in

establishing the proper installation depth is the ability to maintain bore stability over the course of the

installation. Ensuring bore stability is accomplished by designing the HDD alignment to bore through

geotechnical materials favourable to HDD operations. Favourable materials include compact sands and dense

clays and silts with low gravel and cobble contents.
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Controlling and maintaining drilling fluid flow within the bore is critical to the success of an HDD installation.

Installation risks significantly increase when slurry circulation is not maintained within the HDD bore. The flow

of drilling fluid follows the path of least resistance. As long as the bore is located within favorable geotechnical

materials at a sufficient installation depth along the entire alignment and the contractor adheres to good HDD

drilling practices, a stable flow pathway can be created between the drill bit and the HDD entry or exit locations

such that maintaining drilling fluid flow within the bore should not be difficult to achieve.

Conversely, if the bore is located within unfavorable geotechnical materials (low strength to resist the required

drilling fluid pressures, permeable that permit for drilling fluid flow way from the bore), significant difficulties can

be expected to occur during an installation.  These difficulties can sometimes be mitigated with a greater depth

of cover.

The required depth of cover for an HDD installation can be verified by performing a hydraulic fracture

evaluation to determine required and allowable drilling fluid pressures for the installation. This evaluation

follows the procedure commonly referred as the Delft Geotechnics Method that is outlined in Appendix B of the

Army Corps of Engineers 1998 Report CPAR-GL-98 and 2002 Report ERDC/GSL TR-02-9 (Guidelines for

Installation of Utilities Beneath Corp of Engineers Levees Using Horizontal Directional Drilling). To account for

assumptions with geotechnical properties assigned to various geological units along the HDD alignment, as

well as typical heterogeneity within the units themselves, it is common with the Delft method to apply a factor

to the maximum theoretical formation pressure produced. The factor essentially serves as a factor of safety to

decrease the allowable drilling fluid pressure for an installation.  Refer to Section 3.1.2 for further details on

hydraulic fracture analysis for the Pre-FEED alignments.

The required drilling fluid pressure is a function of two components: the hydrostatic column of drilling fluids

above a point in question and the drilling fluid flow component necessary for drilling fluids to flow from the point

in question back to the drill rig. The allowable drilling fluid pressure is a function of the strength of the overlying

geotechnical materials above a point in question. For a successful HDD installation, the required drilling fluid

pressure should be well below the allowable drilling fluid pressure.

2.4 Setback Distance

The setback distance refers to the distance between the HDD entry location and a critical feature, such as the

edge of the Fraser River. Insufficient setback distances from features impact the ability to attain proper depth

of cover beneath the feature and can dramatically increase the hydraulic fracture risk for a given installation. A

hydraulic fracture (inadvertent drilling fluid return) refers to the event where drilling fluids migrate up through

the geotechnical materials (rather than flowing within the HDD bore) and pond on the ground surface or at the

bottom of the river. If the setback distance is too close to a critical feature and proper depth cannot be

maintained, it may not be possible to complete the HDD installation from the requested location without

significant installation risks.

2.5 Geometric Constraints

The geometry of an HDD installation needs to consider many different factors that include:

● The product pipe requirements (pipe diameter, grade, maximum allowable operating pressure, wall

thickness, and allowable bend radius);

● Site topography and bathymetry data;

● Casing pipe requirements and drill and intersect installation strategy;

● Geotechnical materials and their anticipated behaviour; and

● Site constraints associated with existing above and below ground structures.
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HDD installations are typically designed with entry angles between 8° and 18° (from horizontal), although

steeper entry angles have been used where insufficient setback distance or steeply sloping ground exists for a

given alignment. Given the 15 degree ground surface slope on the north side of the Fraser River, the HDD

entry angle on this side of the crossing will need to be steeper than what is considered more traditional of an

HDD installation. This steeper angle is required to attain the appropriate depth of cover at the edge and below

the north side of the Fraser River.

The HDD entry location on the south side of the crossing has a lower bore angle than the northern HDD entry

location, as shown on the Pre-FEED alignments. This angle was likely selected in consideration of the product

pipe diameter, the equipment necessary to transition the pipe into the bore, and the stresses induced as the

pipe is forced over the break-over location as it enters the HDD bore. Note that while steeper exit angles allow

for greater installation depth near the exit location, they increase the length of the break-over section of the

product pipe where the product pipe is transitioned from laying on the ground, up and into the air, and into the

HDD bore.

Vertical curvature is inherent to all HDD installations, while horizontal curvature is dependent on the

constraints specific to the HDD alignment.  While utilizing a horizontal curve within an HDD installation is

feasible, it increases the complexity of the scope of design and construction.  It also increases the stress, and

therefore the risk, to the pipe and the overall installation.  Steering concurrently in both the horizontal and

vertical planes (a compound curve) is not a standard industry practice and can lead to complex radii and a

reduction in the overall bending radius that the pipe will be subjected to. The Pre-FEED alignments incorporate

straight alignments eliminating the risks associated with horizontal curvature.

For a drill and intersect installation (where individual pilot bores are drilled from each side of the crossing and

meet within a targeted intersection location), the horizontal tangent in the middle of the HDD installation must

be adequately sized to provide the ability to steer the individual pilot bores together while staying within the

allowable tolerances of the product pipe. A sufficient horizontal tangent length allows for steering of the

individual pilot bores to meet within a single plane as opposed to requiring a contractor to intersect while

steering in both the vertical and horizontal planes. Within the HDD industry, the industry standard for an

appropriate horizontal tangent is approximately 135 to 150 m. For more challenging installations and in

installations where long lengths of casing pipe are required (i.e. greater than 50 m), this horizontal tangent

length may need to be increased.

2.6 Geotechnical Materials

As discussed earlier, successful HDD installations require placement within geotechnical materials deemed to

be favorable to an HDD installation and include materials that can be conditioned and stabilized during the

drilling process as well as those that provide sufficient strength to resist drilling fluid pressures required to

complete the installation.

Sands, silts, and clays typically don’t present significant challenges to an HDD installation. These materials are

often described as good to excellent materials in terms of feasibility.  However, when these soils exist in a very

soft to soft (cohesive soil) or very loose to loose (granular soil) state, they may not provide sufficient strength to

resist the required fluid pressures necessary to complete an HDD installation. Within these soft/loose

materials, the required drilling fluid pressures can exceed the soil strength, resulting in the formation of a

hydraulic fracture through the overlying soils and ponding of drilling fluids at the ground surface. This risk of

hydraulic fracture can only be mitigated by locating the HDD bore within more favorable geotechnical materials

that provide greater resistance to induced drilling fluid pressures, or by using casings to provide an open

pathway for drilling fluid flow.
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The borehole log for BH17-01, contained in the Pattullo Bridge Replacement Project Phase B Marine Site

Investigation Report, describes the top 7 to 8 m of sediment beneath the Fraser River as sands with a “very

loose to loose” density. This soil density provides very little to no resistance to oppose required drilling fluid

pressures for the HDD installation.

Soils containing gravels and larger size particles (cobbles) range from marginally acceptable to unacceptable

in terms of HDD feasibility, depending upon the percentage of gravels by weight and particle size. Soils with a

low percentage of gravel do not tend to pose any significant challenges to an HDD installation. However, soils

with a high percentage of gravel (i.e., greater than 40 to 50 percent) may pose significant challenges to an

HDD installation. Challenges associated with gravels include:

● Excessive raveling/bore instability;

● Ineffective cuttings removal;

● Steering difficulties; and

● High installation loads/stresses or a stuck product pipe situation.

Only those particles that can be suspended within the drilling fluid can be removed from the bore. In general,

gravel-sized particles less than approximately 12 mm to 19 mm can be removed from the bore, provided good

HDD practices are followed. Particles greater in size that 19 mm typically cannot be suspended by the drilling

fluid and tend to settle out and accumulate along the bottom of the bore. The risks associated with

accumulation of larger particles within the bore increase with greater bore diameter due to the increase in the

surface area of exposed soil materials in the crown of a larger bore. When gravels are observed near the HDD

entry and exit locations, temporary casing can be installed to support the bore and provide a stable and open

flow pathway for drilling fluid flow back to either side of the installation.

2.7 Staging Areas

Staging areas are required on each side of an HDD installation to stage equipment necessary for the

installation, which includes:

● Drill rig;

● Stacks of drill pipe;

● Operator control cabin;

● Tooling trailers;

● Crane or excavator;

● Separation plant;

● Mud tanks and mud pumps;

● Water storage tanks;

● Sump pit; and

● Office and support trailers.

In addition to the entry and exit staging areas, a staging area is also required for fabricating sections of the

pipe string, and preferably the entire pipe string when possible, prior to installation. The pipe staging area must

be aligned directly parallel with the HDD installation for at least 25 m to allow for proper alignment of the

product pipe into the bore to lower the risk of hard contact of the pipe and the bore/casing pipe wall. The

minimum radius the staging area can curve after this point is based on the allowable pipe stress.
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The available space for the break-over section of the product pipe (section of pipe immediately behind its entry

location where it is elevated off the ground) must allow for transitioning the product pipe into the proper

orientation to enter the ground while maintaining appropriate bending radii (in the vertical and horizontal

planes) to ensure the product pipe is not over-stressed during its installation. Typical break-overs occur within

one plane (vertical) where the pipe is picked up into the air and curved into an alignment that meets the exit

geometry of the HDD installation. If a horizontal curve is required within the pipe string area, it is typically

located behind the vertical section to avoid complications with a compound curve.
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3 TP/IP DN 323.9 - Route A

TP/IP DN 323.9, referred to herein and within the Pre-FEED report as Route A, consists of two HDD

installations identified as A1 and A2 (see Figure 3-1). These options involve installing a 323.9 mm diameter

(NPS 12) natural gas pipeline operating at transmission/intermediate pressure.

Figure 3-1: Route A1 and A2– From Pre-FEED Study

3.1 Route A1 Discussion

Route A1 shown in the Pre-FEED study consists of a 1,062 m long installation beneath the Fraser River with a

minimum depth of cover of approximately 23.3 m. The location of the minimum depth of cover beneath the

river occurs on the north side of the crossing in the vicinity of the shoreline.  The Pre-FEED study proposed

casing on both sides of the installation and a drill and intersect strategy to complete the installation. The

horizontal tangent in the middle of the HDD installation is approximately 367 m. The proposed HDD installation

crosses beneath several railroad tracks, the Fraser River, Front Road, Central Valley Greenway, a Sky Train

tunnel, and the approach road to the Pattullo Bridge.  A copy of the Pre-FEED study plan and profile of Route

A1 is provided in Figure 3-2. Route A1 crosses beneath several Pattullo Bridge piers as shown in Figure 3-3.
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The water depth of the Fraser River ranges from approximately 0 to 20 m based on the available geotechnical

reports and borehole logs.

Figure 3-2: Route A1 Plan and Profile – From Pre-FEED Study

DRAFT - 
FOR D

IS
CUSSIO

N O
NLY

Attachment 2.2



 514100039-MMD-00-P0-MO-PP-0001, Rev. B

10

Figure 3-3: Route A1 and Conflict with Pattullo Bridge Piers

3.1.1 Anticipated Geotechnical Conditions

Geotechnical conditions on the north side of the crossing are depicted from information contained within the

following two onshore geotechnical reports completed as part of the Pattullo Bridge Replacement Project:

● Phase A Geotechnical Site Investigation Report – Golder Associates - dated July 16, 2018; and

● Phase B Land Geotechnical Site Investigation Report – Golder Associates - dated July 13, 2018.

Refer to the actual reports for detailed soil and bedrock characterization. A brief description of the anticipated

site conditions on the north side of the crossing follows.

Geotechnical conditions on the north side can be characterized by Borings BH16-01, NW BH17-02, and NW

BH17-01. These borings indicate geotechnical materials that consist of fill, overlying glacial till deposits and

bedrock materials. The fill materials are typically 2 to 3 m thick and consist of cobbles, gravels, sands, and silts

of varying percentages. The glacial till materials are described as consisting of various layers and thicknesses

of silty clay, clayey silt, sands, silts, and gravels and cobbles. Many inferred cobbles and to a lesser extent,

boulders were noted from the borehole logs. Bedrock materials consist of mudstone and sandstone. Bedrock

was noted at a depth of 88 m below ground surface in Boring NW BH17-01, corresponding to approximately

EL. -72 m.

Geotechnical information is available from three marine boreholes (Borings BH17-01, BH17-03, and BH17-04)

completed in the Fraser River as part of Golder Associates Phase B Marine Geotechnical Site Investigation

Report dated July 16, 2018. Refer to the actual report for detailed soil and bedrock characterization.

Boring BH17-01 was completed on the north side of the Fraser River. Boring BH17-03 and BH17-04 were

completed on the south side of the Fraser River. Each boring indicates a mixture of very loose to loose sand

ranging in thickness from approximately 4 to 7 m immediately below the river bottom. Soils containing gravel,

sand, silt and clay of varying thicknesses occur beneath these sands. Bedrock consisting of mudstone,

sandstone and matrix supported conglomerate units were encountered at depths of 37 and 60 m in Borings

BH17-01 and BH17-03 (corresponding to El. -57 and -70 m respectively). Boring BH17-04 was terminated prior

to encountering bedrock.

Geotechnical conditions on the south side of the crossing are depicted from information contained within the

following two onshore geotechnical reports completed as part of the Pattullo Bridge Replacement Project:
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● Phase A Geotechnical Site Investigation Report – Golder Associates - dated July 16, 2018; and

● Phase B Land Geotechnical Site Investigation Report – Golder Associates - dated July 13, 2018.

Refer to the actual reports for detailed soil and bedrock characterization. A brief description of the anticipated

site conditions on the south side of the crossing follows.

The geotechnical conditions on the south side can be characterized by Borings BH16-02, BH16-03 and SUR

BH17-06. These borings suggest the anticipated geotechnical materials consist of fill, overlying silty peat,

organic silt, sands, silty clays, gravel and cobbles, and bedrock. The fill materials consist of silty gravel with

cobbles and range in thickness up to 3 m. BH 16-03 was terminated at El. -79 m prior to encountering bedrock

and BH16-02 encountered sandstone bedrock at El. -91.5.

3.1.2 Identified Challenges associated with Route A1

The following challenges are identified:

● River bottom sediments consist of very loose to loose sands for a depth of approximately 7 m below river

bottom (based on Boring BH 17-01). This loose material presents risks associated with containing and

managing drilling fluid flow due to the low resistance/strength offered by the soil. This presence of this

material will dictate a deeper installation depth to allow for better drilling fluid management and control.

● Layers of gravels and cobbles were noted from the borehole logs within the soil materials on the north side

of the proposed installation. These layers were noted at various depths and locations. Gravels and cobbles

can present challenges to an HDD installation depending on their size, percentage of the soil, relative

density, and percentage of fines (silt and clay) with the gravel materials. Unfortunately, these materials are

not well documented within the existing geotechnical reports, as they are mostly inferred from drilling

reaction. Better characterization will be needed during subsequent geotechnical investigations to properly

evaluate their risk and potential mitigation measures.

● The proposed northern HDD entry location presented in the Pre-FEED study is situated approximately 200

m from the northern shoreline of the Fraser River at El. 38 m. The low point elevation of the Fraser River

mud line approximately 260 m away from the HDD entry location is approximately El. -20 m. This

represents a decrease of 58 m in the ground surface / mud line profile and a downward slope of 16 degrees

from ground surface to mud line. This high elevation difference and slope over such a short length presents

a significant challenge to an HDD installation as it is difficult to attain an appropriate depth of cover beneath

the river due to such a short setback distance.

● The Pre-FEED design has approximately 23.3 m of cover beneath the river mud line at a distance of

approximately 260 m from the HDD entry location (Figure 3-4). As stated above, the upper 7 m of soils

beneath the mud line are very loose to loose and will not provide much if any resistance to the required

drilling fluid pressures. The more competent materials below the top 7 m provide insufficient resistance

relative to the required drilling pressure as shown on Figure 3-5.
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Figure 3-4: Minimum Depth of Cover beneath Fraser River (Route A1) – From Pre-FEED Study

● Maintaining full drilling fluid returns to either side of the crossing is critical to an HDD installation to properly

condition the bore and remove a sufficient volume of cuttings to accommodate the product pipe. When

drilling fluid flow cannot be maintained to either side of the HDD installation, difficulties can occur leading to

tight hole conditions, damaged pipe coatings, or a stuck pipe condition. In addition, if drilling fluid pressures

cannot be adequately resisted, all drilling fluids pumped downhole may end up migrating to the bottom of

the Fraser River where containment is not likely possible.

● Mott MacDonald completed a hydraulic fracture evaluation for the Pre-FEED study proposed HDD

alignment (pilot bore phase) for different drilling approaches. The results of the evaluation were based on:

– Drilling entirely from the north side to the south side - see Figure 3-5;

– Drilling entirely from the south side to the north side - see Figure 3-6; and

– Drill and intersect strategy with an intersection location at approximate STA of 0+000 - see Figure 3-7.

● The lines on the charts provided in Figures 3-5, 3-6, and 3-7 represent the following:

– The dashed green line represents the ground surface profile as estimated from the HDD alignment

provided in the Pre-FEED study.

– The black solid line represents the proposed Pre-FEED HDD profile.

– The blue solid line with solid blue triangles represents the required drilling fluid pressure based on HDD

industry typical values for drilling fluid pump rate, mud properties, and bore diameter.

– The red solid line with solid red diamonds represents the maximum theoretical allowable drilling fluid

pressure based on the Delft Geotechnics approach.

– The brown solid line represents the recommended allowable drilling fluid pressure limit (based on a

factor of 2.0 applied to the strength component associated with the maximum theoretical allowable

drilling fluid pressure).

– The dashed purple line represents the total overburden stress.

Depth of Cover

23.3 m
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Figure 3-5: Mott MacDonald Hydraulic Fracture Evaluation of Route A1 - Drilled from North Side to
South Side of the Crossing

● As illustrated in Figure 3-5, required drilling fluid pressures exceed the recommended drilling fluid pressure

(the blue solid line crosses above the brown solid line) (and the maximum theoretical allowable drilling fluid

pressure – red solid line) as the pilot bore is advanced from the north side beneath the Fraser River. Based

on this evaluation, full drilling fluid losses would be expected once the pilot bore is advanced approximately

200 m. It is important to note that once drilling fluid losses occur, they may not be able to be restored.

Hence, all drilling fluids may migrate up into the Fraser River environment. Further, it may not be possible

to remove cuttings from the bore resulting in difficulty passing tooling through the bore and installing the

product pipe. The only way to mitigate this risk is to attain more depth of cover beneath the Fraser River or

decreasing the starting elevation of the HDD installation on the north side of the crossing. Hence, it is not

possible to complete the entire HDD installation from the south side at the given installation depth.
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Figure 3-6: Mott MacDonald Hydraulic Fracture Evaluation of Route A1 - Drilled from South Side to
North Side of the Crossing

● As illustrated in Figure 3-6, required drilling fluid pressures exceed the recommended drilling fluid pressure

(and the maximum theoretical allowable drilling fluid pressure) as the pilot bore is advanced from the south

side midway beneath the Fraser River. Based on this evaluation, full drilling fluid losses would be expected

once the pilot bore is advanced approximately 560 m.
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Figure 3-7: Mott MacDonald Hydraulic Fracture Evaluation for Route A1 - Drill and Intersect Scenario

● As illustrated in Figure 3-7, the required drilling fluid pressures exceeds the recommended drilling fluid

pressure (and the maximum theoretical allowable drilling fluid pressure) as the pilot bore is advanced from

the north side beneath the Fraser River. Based on this evaluation, full drilling fluid losses would be

expected once the pilot bore is advanced approximately 200 m. Hence, it is not possible to complete the

entire HDD installation using the drill and intersect installation strategy at the given installation depth.

● Several assumptions are built into the evaluation and calculation of the maximum theoretical allowable

drilling fluid pressure. One of these assumptions involves an open bore pathway between the drill bit and

the HDD entry location. If this pathway is restricted in any way, the required drilling fluid pressures will spike

significantly with full drilling fluid losses to the overlying geotechnical materials.

● For Route A1, the HDD entry locations are fixed. Hence, to attain a greater depth of cover, either the bore

geometry, ground surface elevation or a combination of both would need to be modified.

● Neither modifying the bend radius (which is not recommended) nor steepening the HDD entry angle lowers

the hydraulic fracture risk to an acceptable level, as sufficient depth of cover cannot be attained beneath

the northern section of the Fraser River.

● To reduce the risk to an acceptable level, lowering the HDD entry elevation of the north side would be

needed. Based on a very preliminary assessment, a 20 m deep pit would need to be excavated to allow for

a lower launch of an HDD installation. To stage HDD equipment this pit would need to be approximately 30

m wide by 35 m long (but may require a larger foot print).  It is important to note that staging HDD
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operations from a pit is not typical and can present added and significant logistical challenges (e.g.,

pumping HDD drilling mud vertically 20 m using trash pumps resulting in significant delays and decreased

production rates). Mitigation of the hydraulic fracture risk using a pit would need to be further vetted.

● The pipe staging area is shown on the south side of the Route A1 crossing. This staging area is not

deemed to be sufficient for an HDD operation as shown. The pipe staging area has an immediate curve at

the HDD entry location on the south side with a bend radius of approximately 177 m (as measured in

Google Earth).  As discussed in Section 2.7, at least 25 m of staging area parallel to the entry location is

required.  A radius of 177 m is not sufficient for the product pipe to curve simultaneously in the vertical and

horizontal planes.

● The tightest breakover radius for the 323 mm pipe would likely be in the 200 m range for a single plane

(either vertical or horizontal but not both simultaneously) based on previously HDD experience. A full pipe

stress evaluation would be necessary to confirm this assumption. Regardless, when the pipe is forced to be

bent in the vertical and horizontal planes simultaneously, the individual curve radii need to be increased

such that the compound curve radius does not exceed this approximate 200 m limit. The actual vertical and

horizontal radii would need to be approximately 300 m to achieve a compound radius of 200 m. For the

given pipeline, individual bend radii of 330 m would provide some flexibility with the placement of cranes. A

Google Earth sketch of each of these radii are shown in Figure 3-8.

Figure 3-8: Pipe Staging Bend Radii shown at south side of Pre-FEED alignments (Route A1 in green)

● Based on a pipe bend radius of 330 m, the pipe staging area will need to cross the elevated railway,

Skytrain bridge, and the Simon Fraser Perimeter Road (SFPR) which will be logistically challenging.

Cranes, positioned every 10 to 15 m along the breakover section where the pipe is in the air, would need to

hold the pipe at proper heights to prevent overstressing of the product pipe as it is pulled into this

orientation and into the ground. A detailed 3D model and stress analysis is required to ensure that pipe can

physically be staged through this area.  If the pipe is strung over the SFPR, it will likely need to be closed

for at least 3 days during pipe pullback. Conflicts with the Skytrain bridge and elevated railroad would need

to be further evaluated.
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● Pipe string staging areas with 90-degree horizontal deflections are not considered HDD industry standard

for steel product pipes and present additional challenges.

● Beneath the Fraser River, the HDD alignment crosses below or beside several piers of the Pattullo Bridge

as shown in Figure 3-3.  HDD construction under or in close proximity to bridge piers can result in

settlement and loss of function. It is important to note that placement of a gas pipeline beneath a bridge

foundation is not considered HDD standard practice. FortisBC would need to understand this and the

risks/impacts that such an undertaking could bring to the project.

3.2 Route A2 Discussion

Route A2 shown in the Pre-FEED study consists of a 391 m long installation beneath the South Fraser

Perimeter Road with a maximum depth of cover of approximately 25 m. The Pre-FEED study proposed casing

on both sides of the installation and a drill and intersect strategy to complete the installation. The horizontal

tangent in the middle of the HDD installation is approximately 65 m. The alignment crosses beneath several

railroad tracks (including a pile supported railroad bridge, South Fraser Perimeter Road, and the Sky Train

bridge.  A copy of the Pre-FEED study plan and profile of Route A2 is provided in Figure 3-9.

Figure 3-9: Route A2 Plan and Profile – From Pre-FEED Study

DRAFT - 
FOR D

IS
CUSSIO

N O
NLY

Attachment 2.2



 514100039-MMD-00-P0-MO-PP-0001, Rev. B

18

3.2.1 Anticipated Geotechnical Conditions

The anticipated geotechnical conditions for Route A2 are similar to those on the southern portion of Route A1.

Refer to Section 3.1.1 for further details.

3.2.2 Identified Challenges associated with Route A2

The following challenges are identified:

● The Pre-FEED study proposed casing on both sides of the installation and use of the drill and intersect

installation strategy for the Route A2 installation. The horizontal tangent width of 65 m is not considered

sufficient for intersecting the two individual pilot bores. Based on HDD industry standards, the horizontal

tangent would need to increase to approximately 135 to 150 m. An increase of this length does not appear

to be possible for the installation given the site constraints associated with this crossing.

● The pipe staging area has been identified on the south side of the installation within the FortisBC property.

This staging area is not aligned with the HDD alignment and will present significant challenges associated

with staging the pipe and transitioning the pipe into the HDD alignment. Additional staging area (across the

railroad) would be required to stage the pipe on the south side of the crossing. This railroad is active and

permission to stage the product pipe across may not be possible. For this alignment to work, the pipe string

may need to be stage on the south side of the crossing. Depending on the exit location for the Route A1

installation, this additional length may not be possible.

● The design radius of 360 m for the 323.9 mm diameter product pipe is tighter than HDD industry standards.

This smaller radius may result in increased pull loads or scarring of the pipe during installation. HDD

industry standard design bend radius is closer to 389 m.

● The Route A2 alignment passes beneath an elevated, pile supported railroad bridge. It is not clear whether

sufficient depth would be attained by the HDD bore to prevent damage/settlement to this bridge. Based on

Fortis’s discussions with CN, CN will not permit an HDD installation at the intended installation depth

beneath their structure, as it is understood that other approach structures in this area have experienced

settlements.
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4 DP DN 508 - Route B

DP DN 508, referred to herein and in the Pre-FEED study as Route B, consists of a single HDD installation

across the Fraser River (See Figure 4-1). This involves installing a 508 mm diameter (NPS 20) natural gas

pipeline operating at a distribution pressure.

Figure 4-1: Route B

Route B, as shown in the Pre-FEED study, consists of a 1,292 m long installation beneath the Fraser River

with a minimum depth of cover of approximately 34.7 m beneath the mudline. The minimum depth of cover

beneath the river occurs within the middle of the river. The minimum depth of cover on the north side of the

crossing in the vicinity of the shoreline is approximately 36 m.  The Pre-FEED study proposed casing on both

sides of the installation and a drill and intersect strategy to complete the installation. The horizontal tangent in

the middle of the HDD installation is approximately 522 m. The proposed HDD installation crosses beneath

several railroad tracks, the Fraser River, Front Road, Central Valley Greenway, a Sky Train tunnel, and piers

associated with the Pattullo and CN Bridges.  A copy of the Pre-FEED study plan and profile of Route B is

provided in Figure 4-2. Route B crosses beneath several CN rail bridge and Pattullo Bridge piers as shown in

Figure 4-1.

Unlike Route A1, the Route B setback distance from the northern shoreline of the Fraser River is much greater

(on the order of 350 m). This setback distance allows for modification of the HDD entry angle and entry tangent

to achieve a greater depth of cover beneath the Fraser River and avoid the issues associated with hydraulic

fracture previously discussed for the Route A1 alignment. Note that, while not anticipated, depending on the

ultimate alignment, it may still be necessary to review options for launching the HDD from a pit/excavation.
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Figure 4-2: Route B Plan and Profile – From Pre-FEED Study

4.1 Anticipated Geotechnical Conditions

Refer to section 3.1.1 for a detailed description of the anticipated geotechnical conditions.

4.2 Identified Challenges associated with Route B

The following challenges are identified:

● Any alignment from the south side of the river within the identified industrial property that connects with the

northern identified Route B HDD entry location passes beneath CN bridge piers. It is understood that CN

has stated they CN will not allow for any such installations. As such, an HDD option within the same area

between the two ends of the Route B alignment is not possible.

● The HDD alignment crosses below one of the piers of the Pattullo Bridge.  Crossing below bridge piers is

not industry standard practice for HDD installations due to the risk of settlement and potential significant

impact of settlement on bridge piers. FortisBC would need to understand this and the risks/impacts that

such an undertaking could bring to the project.
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● The HDD entry angle on the north side of 25 degrees is greater than HDD typical bore angles. This angle

would result in the need to modify the drill rig for safety purposes. Consideration should be given to

lowering this angle.

● There is a lack of geotechnical information through the north side embank down to the bottom of the

proposed HDD. Future geotechnical investigations will need to characterize the full soil column on the north

side of the crossing.

● It is likely that the HDD alignment will need to be located with the bedrock materials beneath the river to

mitigate hydraulic fracture risks. This will likely result in modifications to the bore geometry and casing

installation lengths to adequate mitigate potential risks.
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5 Summary

The Route A1 (TP/IP DN 323.9) alignment crosses beneath piers of the existing Pattullo Bridge which results

in increased risk due to potential settlement of the bridge and is not industry standard practice.  Pipe staging

area requirements on the south side of Route A1 presents challenges. If the pipe staging area cannot be

modified, then the alignment should not be considered further. A feasible pipe staging area to avoid

overstressing the pipe will cross the elevated railway, Skytrain bridge, and the Simon Fraser Perimeter Road

(SFPR) which will be logistically challenging. This alignment also has a high risk of a hydraulic fracture event

and mud loss into the Fraser River.  This risk could be mitigated with a deep excavation, but HDD operations

from such a deep pit will be challenging, have additional costs and schedule implications, and may prove not to

be acceptable by a contractor. A deep pit would also necessitate a deep elbow for the pipeline that may not be

desirable from an operations standpoint.

The Route A2 (TP/IP DN 323.9) alignment has an insufficient horizontal tangent to be completed by the drill

and intersect method and inadequate pipe string staging area orientation. If the pipe staging area and

orientation cannot be modified, this alignment should not be considered further. Other trenchless methods may

be possible to complete the installation from the exit point of Route A1 to the tie in location.

The Route B (DP DN 508) alignment will require installing the product pipe beneath CN rail bridge piers and

one pier of the Pattullo Bridge. It is understood from FortisBC that CN is opposed to having the pipeline cross

their bridge alignment, regardless of the depth of the installation. In addition, installing a gas pipeline beneath a

bridge pier is not considered industry standard practice as installation can impact the bridge and its operation

due to ground loss and settlement.

Mott MacDonald recommends evaluating other alignment options to determine if alternative alignments avoid

the risks and challenges associated with the Pre-FEED alignments.
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Pattullo Bridge Replacement Project 
1100 – 401 West Georgia Street 
Vancouver, BC  V6B 5A1 

engage.gov.bc.ca/pattullobridge 

Via Email:  Melanie.Kilpatrick@fortisbc.com 

September 14, 2020 

Melanie J. Kilpatrick 

Project Director 

Fortis BC 

16705 Fraser Highway 

Surrey, BC V4N 0E8 

Dear Ms. Kilpatrick, 

Re: Pattullo Bridge Replacement Project – Pipeline Removal & FortisBC Reviews 

I write further to discussions held between FortisBC, Ministry of Transportation and Infrastructure and 
Transportation Investment Corporation (TI Corp) representatives on March 4, 2020.   

FortisBC has requested the Province to remove the FortisBC natural gas pipeline from the existing 
Pattullo Bridge as part of the Pattullo Bridge Replacement (PBR) Project (the Project), which includes the 

demolition of the existing Pattullo bridge on behalf of TransLink.   

In consideration of the agreements on the part of FortisBC herein and subject to compliance by FortisBC 
with the terms herein, the Province agrees to include within the scope of the Project, at the Province’s 

expense, the removal of the decommissioned FortisBC pipeline, that is presently in contact with the 
bridge structure from a point one metre below the ground at Pier 0 to a point one metre below the 
ground at Pier 9 (see Attachment 1). 

FortisBC agrees as follows: 

1. to decommission the FortisBC natural gas pipeline situated on the existing Pattullo Bridge so

that it is safe and ready for removal by or on behalf of the Province, on or before March 31,

2023;

2. to inform the Province, in writing, that the FortisBC natural gas pipeline is safe and ready for

removal by or on behalf of the Province, on or before March 31, 2023;

3. to cooperate and support key aspects of work on the Project as may be reasonably requested by

the Province from time to time, including expeditious review of designs for any Province‐

initiated relocation of FortisBC facilities; specifically, that relocation designs supplied by or on
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Pattullo Bridge Replacement Project 
1100 – 401 West Georgia Street 
Vancouver, BC  V6B 5A1 

engage.gov.bc.ca/pattullobridge 

behalf of the Province, be reviewed and approved or returned with written comments by 

FortisBC within 20 business days of receipt; 

4. to confirm on or before October 31, 2020 in writing to BC Hydro and Power Authority, with a

copy to TI Corp, that FortisBC consents to the dedication of those portions of Parcel Q (PID: 009‐

057‐765) that are adjacent to Bridge Road in Surrey, as shown on the attached sketch plans

(Attachment 2), as Arterial Highway and/or Road to facilitate improvements to be completed by

or on behalf of the Province along Bridge Road forming part of the Project; and

5. to execute on or before October 31, 2020 the attached Application to Deposit Plan for

dedication of Provincial Lands noted as Lots 26, 27 and 28 in New Westminster as Arterial

Highway (Attachment 3).

FortisBC acknowledges and agrees that the Province will rely upon the commitments of FortisBC 

contained herein for the purposes of planning and proceeding with the Project and that time is of the 

essence of this agreement.  The new bridge is scheduled to open in 2023, after which existing bridge 

demolition will commence. 

Please confirm your agreement to the terms as set out  in this  letter by signing a copy of the enclosed 
letter and returning it to me at your earliest convenience. 

I ______________________ (name), ______________________ (title) confirm that I have read and 

understood the terms here and that I am duly authorized to sign this agreement on behalf of FortisBC. 

Authorized Signatory of FortisBC Date 

The PBR Project team looks forward to continuing to cooperate and coordinate with FortisBC to 
facilitate the Project and the relocation of FortisBC utilities. 

Sincerely, 

Wendy Itagawa 

Executive Project Director 

Pattullo Bridge Replacement Project 

Cc:  Amanda Farrell (Amanda.Farrell@ticorp.ca) 

Kevin Volk, Assistant Deputy Minister, MOTI 

Amanda Farrell, Chief Executive Officer, TICorp 

Mike Leclair, Vice President, FortisBC 

Ian Pilkington, Chief Engineer, Highway Operations 

Sany Zein, Vice President, Translink 

Les MacLaren, Assistant Deputy Minister, EMP
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September 14, 2020

FortisBC Energy Inc.
16705 Fraser Highway
Surrey, BC
V4N 0E8

To whom it may concern:

Re: Patullo Bridge Replacement Project 
Application to Deposit Plan – Charge Holder 
Plans: EPP99561 

The Ministry of Transportation and Infrastructure (MOTI) as part of the Pattullo Bridge Replacement
Project is registering road dedication plans over numerous lots owned in fee-simple by Her Majesty the
Queen.  As Fortis BC is a registered charge holder, MOTI requires signatures on the Application to
Deposit Plans (ADP).

Please find enclosed:

Application to Deposit Plan: EPP99561 Title: Lot 26, PID 012-482-561
Lot 27, PID 012-482-579
Lot 28, PID 012-482-587

Please have the enclosed ADP’s signed by an authorized signatory for Fortis BC and witnessed as noted
below:

EPP99561 see page 3

Please ensure that the witness prints their full name, address (including postal code) and occupation on
the left-hand side of the Application.  Once the Applications to Deposit Plans have been duly executed
please return to Lauren Matthias at Lauren.Matthias@ticorp.ca.

If you have any questions, please contact Lauren Matthias at Lauren.Matthias@ticorp.ca.

Yours truly,

Lauren Matthias
Associate Project Director
Pattullo Bridge Replacement Project
Lauren.Matthias@ticorp.ca

Attachment 3
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APPLICATION TO DEPOSIT PLAN 
AT LAND TITLE OFFICE 
PROVINCE OF BRITISH COLUMBIA

FORM_DSPL_V17

1 6

Andrea Brace, Solicitor for Min. of Transportation and Infrastructure

Ministry of Attorney General, Legal Services

PO Box 9289 Stn Prov Govt

Victoria BC V8W 9T5

email: andrea.brace@gov.bc.ca
phone: 250-356-8743

SEE SCHEDULE

Reference or Explanatory (Section 107) EPP99561 158-283-9734

BC TRANSPORTATION FINANCING AUTHORITY

PO BOX 9850 STN PROV GOVT

VICTORIA BRITISH COLUMBIA

V8W 9T5 CANADA

✔
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ADDITIONAL PARCEL INFORMATION PAGE       OF       PAGES 

 2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 
 [PID] [LEGAL DESCRIPTION] 

   

 2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 
 [PID] [LEGAL DESCRIPTION] 

 2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 
 [PID] [LEGAL DESCRIPTION] 

012-482-561 LOT 26 EXCEPT: PART ON PLAN 23299; BLOCK M PLEASURE GROUNDS

GROUP 1 NWD PLAN 2620

012-482-579 LOT 27 EXCEPT: PART ON PLAN 23299; BLOCK M PLEASURE GROUNDS

GROUP 1 NWD PLAN 2620

012-482-587 LOT 28 EXCEPT: PART ON PLAN 23299; BLOCK M PLEASURE GROUNDS

GROUP 1 NWD PLAN 2620

FORM_E2_V17

2 6
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SCHEDULE OF OWNERS AND WITNESSES PAGE        OF        PAGES 

PLAN NUMBER: CONTROL NUMBER: 

FORM_TOA_V17

3 6

EPP99561 158-283-9734

Witness to All Signatures

_____________________________________
[signature]

_____________________________________
[fill in witness name]

_____________________________________
[fill in occupation]

_____________________________________
[fill in address line 1]

_____________________________________
[fill in address line 2]

Owner

HER MAJESTY THE QUEEN IN RIGHT OF BRITISH
COLUMBIA as represented by the Minister responsible for
the Transportation Act

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]

Witness to All Signatures

_____________________________________
[signature]

_____________________________________
[fill in witness name]

_____________________________________
[fill in occupation]

_____________________________________
[fill in address line 1]

_____________________________________
[fill in address line 2]

Owner/Charge Owner [as appropriate]

FORTISBC ENERGY INC.
Inc. #BC0778288
(successor to B.C. Gas Inc.)
by its authorized signatories:

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]
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SCHEDULE OF OWNERS AND WITNESSES PAGE        OF        PAGES 

PLAN NUMBER: CONTROL NUMBER: 

FORM_TOA_V17

4 6

EPP99561 158-283-9734

Witness to All Signatures

_____________________________________
[signature]

_____________________________________
[fill in witness name]

_____________________________________
[fill in occupation]

_____________________________________
[fill in address line 1]

_____________________________________
[fill in address line 2]

Charge Owner
CANADIAN NATIONAL RAILWAY COMPANY
by its authorized signatories:

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]

Witness to All Signatures

_____________________________________
[signature]

_____________________________________
[fill in witness name]

_____________________________________
[fill in occupation]

_____________________________________
[fill in address line 1]

_____________________________________
[fill in address line 2]

Charge Owner
Approved as to Highway Dedication
BRITISH COLUMBIA HYDRO AND POWER AUTHORITY
as owner of charge number G10131 by its
authorized signatory(ies):

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]
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SCHEDULE OF OWNERS AND WITNESSES PAGE        OF        PAGES 

PLAN NUMBER: CONTROL NUMBER: 

FORM_TOA_V17

5 6

EPP99561 158-283-9734

Witness to All Signatures

_____________________________________
[signature]

_____________________________________
[fill in witness name]

_____________________________________
[fill in occupation]

_____________________________________
[fill in address line 1]

_____________________________________
[fill in address line 2]

Charge Owner
ROGERS COMMUNICATIONS INC.
Incorporation No. BC0921753
(successor to Rogers Cable T.V. Limited)
by its authorized signatories:

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]

Witness to All Signatures

_____________________________________
[signature]

_____________________________________
[fill in witness name]

_____________________________________
[fill in occupation]

_____________________________________
[fill in address line 1]

_____________________________________
[fill in address line 2]

Charge Owner
SHAW CABLESYSTEMS LIMITED
Incorporation No. A0111495
(successor to Shaw Cablesystems Company)
by its authorized signatories:

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]

_____________________________________
[signature] Authorized signatory

_____________________________________
[fill in the name of signatory]
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SCHEDULE OF SURVEYOR GENERAL APPROVALS PAGE        OF        PAGES 

PLAN NUMBER: CONTROL NUMBER: 

The monumentation on survey Plan EPP99561 is approved by the Surveyor General.

February 29, 2020
________________
[Date]

___________________________
[Signature]

Chris Sakundiak
___________________________
for Surveyor General
File: 0889363

FORM_TSG_V17

6 6

EPP99561 158-283-9734

Modified Posting
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SURVEY PLAN CERTIFICATION
PROVINCE OF BRITISH COLUMBIA PAGE        OF    PAGES

1. BC LAND SURVEYOR: (Name, address, phone number)

Surveyor General Certification [For Surveyor General Use Only]

2. Control Number:PLAN IDENTIFICATION:

Plan Number:

This original plan number assignment was done under Commission #: LTO Document Reference:

3. CERTIFICATION: Form 9 Explanatory Plan   Form 9A

(YYYY/Month/DD)      The checklist was filed under ECR#:

(YYYY/Month/DD)

(YYYY/Month/DD)

The field survey was completed on:

The plan was completed and checked on:

I am a British Columbia land surveyor and certify that

this plan was completed and checked on:

that the checklist was filed under ECR#:

and that the plan is correct in accordance with Land Title Office records.

None Strata Form SI am a British Columbia land surveyor and certify that the buildings included in this strata plan have not been previously

occupied as of (YYYY/Month/DD)
None Strata Form U1 Strata Form U1/U2

I am a British Columbia land surveyor and certify that the buildings shown on this strata plan are within the external boundaries of the land
that is the subject of the strata plan
Certification Date: (YYYY/Month/DD)

I am a British Columbia land surveyor and certify: 

1. That the buildings shown on this strata plan are within the external boundaries of the land that is the subject of the strata plan subject to clause 2
of this endorsement
2. That certain parts of the buildings are not within the external boundaries but appropriate and necessary easements of other interests
are registered as set out in section 244 (1)(f) of the Strata Property Act.
Registered Charge Number(s):

Certification Date: (YYYY/Month/DD)

Arterial Highway I am a British Columbia land surveyor and certify that I am authorized by the Minister of Transportation and Infrastructure under 
section 44.1 of the Transportation Act  to show certain lands identified on this plan dedicated as Arterial Highway.

4. ALTERATION: LTO Document Reference:

This is an alteration to a previous version of this plan identified by control number:

DESCRIPTION OF ALTERATION: SEE SCHEDULE

1 2

MICHAEL RINSMA

#101 - 1061 Ridgeway Avenue

COQUITLAM BC V3J 1S6

mike@targetlandsurveying.ca
604 936 6151

158-283-9734

EPP99561
975

I am a British Columbia land surveyor and certify that I was present at and personally superintended this survey and that the survey and plan
are correct.

2019 November 26

2019 November 29 233228

Michael Rinsma 

BWRUC2

Digitally signed by Michael Rinsma 

BWRUC2

DN: c=CA, cn=Michael Rinsma 

BWRUC2, o=BC Land Surveyor, 

ou=Verify ID at www.juricert.com/

LKUP.cfm?id=BWRUC2

Date: 2020.02.27 13:42:14 -08'00'

FORM_SPC_V14

✔
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 FortisBC Energy Inc.   

16705 Fraser Highway 

Surrey, B.C.  V4N 0E8 

Tel: 778 571 3267   

 

  
  
  
 

 
Via email:  
 
Ocotober 30, 2020 
 
Transportation Investment Corporation (TI Corp) 
 
Attention: Wendy Itagawa    

Executive Project Director 
Pattullo Bridge Replacement Project 

 
Dear Ms. Itagawa 
 
Re: Pattullo Bridge Replacement Project – Existing Gas Line on Bridge  
 
I am replying to your letter of September 14, 2020.    
 
Further to my recent telephone calls with Ken Nash, Director Strategic Engagement and 
Interface with TI Corp regarding the matters raised in the letter, FortisBC is not in a position to 
sign the letter as currently written. However, we wish to continue to co-operatively work within 
the best interests of both our respective projects to reach a mutually beneficial agreement on 
all the matters.  
 
Please advise what FortisBC can do in the interim to ensure the Pattullo Bridge Replacement 
Project critical milestones are progressing forward as planned. As I have indicated to Ken 
Nash, we would appreciate the opportunity to discuss these matters further with you. We 
remain committed to the success of both the FortisBC Pattullo Gas Line Replacement Project 
and the Pattullo Bridge Replacement Project.    
 
Sincerely, 
 
FORTISBC ENERGY INC. 
 

 
 

 Melanie Kilpatrick  
 Project Director 
 
cc.   Mike Leclair, Vice President, Major Projects, FortisBC 

Amanda Farrell, Chief Executive Officer, TI Corp 
Ken Nash, Director Strategic Engagement and Interface, TI Corp 

 Kevin Volk, Assistant Deputy Minister, MoTI  
 Ian Pilkington, Chief Engineer, Highway Operations  
 Sany Zein, Vice President, Translink 
  Les MacLaren, Assistant Deputy Minister, EMP 
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Activity ID Activity Name Remaining
Duration

Start Date Finish Date Activity Status

TotalTotal 867d 01-Sep-16 A 06-Mar-24

Pattullo Gas Replacement (PGR) - M-0010' Broadway and GaglardiPattullo Gas Replacement (PGR) - M-0010' Broadway and Gaglardi 867d 01-Sep-16 A 06-Mar-24

CPCN - Development  M-0010'.1CPCN - Development  M-0010'.1 226d 01-Sep-16 A 10-Aug-21

Capital Cost - Execution M-0010'.3Capital Cost - Execution M-0010'.3 867d 01-Jan-20 A 06-Mar-24

Project Services M-000X.3.AProject Services M-000X.3.A 867d 01-Jan-20 A 06-Mar-24

Procurement M-000X.3.BProcurement M-000X.3.B 247d 11-Jan-21 10-Jan-22

Plan A M-000X.3.B.1Plan A M-000X.3.B.1 252d 11-Jan-21 10-Jan-22

External Proc-Consultant M-000X.3.B.1.2External Proc-Consultant M-000X.3.B.1.2 252d 11-Jan-21 10-Jan-22

ContractingContracting 85d 14-Jun-21 14-Oct-21

PA1630 Prepare Contract Conversion Package - Mainline Construction 30d 14-Jun-21 26-Jul-21 Not Started

PA2550 Convert Contract - Mainline Construction 25d 27-Jul-21 31-Aug-21 Not Started

PA1640 Issue PO - Mainline Construction 5d 01-Sep-21 08-Sep-21 Not Started

PA1660 Issue PO - Pressure Reduction Station 5d 30-Sep-21 06-Oct-21 Not Started

PA1670 Issue PO - Other Construction/Services 5d 07-Oct-21 14-Oct-21 Not Started

PipelinePipeline 232d 11-Jan-21 09-Dec-21

Line PipeLine Pipe 22d 02-Mar-21 31-Mar-21

PA2130 Prepare Purchase Request & obtain Approval - Line Pipe 17d 02-Mar-21 24-Mar-21 Not Started

PA1530 Issue PO - Line Pipe 5d 25-Mar-21 31-Mar-21 Not Started

Casing PipeCasing Pipe 57d 11-Jan-21 31-Mar-21

PA2630 Prepare RFQ - Casing Pipe 15d 11-Jan-21 29-Jan-21 Not Started

PA2640 Issue RFQ & Receive Bids - Casing Pipe 17d 01-Feb-21 24-Feb-21 Not Started

PA2650 Evaluate Bids - Casing Pipe 10d 25-Feb-21 10-Mar-21 Not Started

PA2660 Prepare Purchase Request & obtain Approval - Casing Pipe 10d 11-Mar-21 24-Mar-21 Not Started

PA2670 Issue PO - Casing Pipe 5d 25-Mar-21 31-Mar-21 Not Started

Induction BendsInduction Bends 60d 16-Sep-21 09-Dec-21

PA2090 Prepare RFQ - Induction Bends 15d 16-Sep-21 06-Oct-21 Not Started

PA2100 Issue RFQ & Receive Bids - Induction Bends 20d 07-Oct-21 04-Nov-21 Not Started

PA2110 Evaluate Bids - Induction Bends 10d 05-Nov-21 18-Nov-21 Not Started

PA2120 Prepare Purchase Request & obtain Approval - Induction Bends 10d 19-Nov-21 02-Dec-21 Not Started

PA1510 Issue PO - Induction Bends 5d 03-Dec-21 09-Dec-21 Not Started

Actuated ValvesActuated Valves 57d 11-Jan-21 31-Mar-21

PA2140 Prepare RFQ - Actuated Valves 15d 11-Jan-21 29-Jan-21 Not Started

PA2150 Issue RFQ & Receive Bids - Actuated Valves 17d 01-Feb-21 24-Feb-21 Not Started

PA2160 Evaluate Bids - Actuated Valves 10d 25-Feb-21 10-Mar-21 Not Started

PA2170 Prepare Purchase Request & obtain Approval - Actuated Valves 10d 11-Mar-21 24-Mar-21 Not Started

PA1590 Issue PO - Actuated Valves 5d 25-Mar-21 31-Mar-21 Not Started

Other ValvesOther Valves 60d 31-May-21 24-Aug-21

PA2180 Prepare RFQ - Other Valves 15d 31-May-21 18-Jun-21 Not Started

PA2190 Issue RFQ & Receive Bids - Other Valves 20d 21-Jun-21 19-Jul-21 Not Started

PA2200 Evaluate Bids - Other Valves 10d 20-Jul-21 03-Aug-21 Not Started

PA2210 Prepare Purchase Request & obtain Approval - Other Valves 10d 04-Aug-21 17-Aug-21 Not Started

PA1810 Issue PO - Other Valves 5d 18-Aug-21 24-Aug-21 Not Started

FittingsFittings 45d 11-Aug-21 14-Oct-21

PA2220 Prepare RFQ - Fittings 10d 11-Aug-21 24-Aug-21 Not Started

PA2230 Issue RFQ & Receive Bids - Fittings 15d 25-Aug-21 15-Sep-21 Not Started

PA2240 Evaluate Bids - Fittings 10d 16-Sep-21 29-Sep-21 Not Started

PA2250 Prepare Purchase Request & obtain Approval - Fittings 5d 30-Sep-21 06-Oct-21 Not Started

PA1820 Issue PO - Fittings 5d 07-Oct-21 14-Oct-21 Not Started

Misc. ItemsMisc. Items 15d 19-Nov-21 09-Dec-21

PA2260 Prepare Purchase Request & obtain Approval - Misc. Material 10d 19-Nov-21 02-Dec-21 Not Started

PA1610 Issue PO - Misc. Material 5d 03-Dec-21 09-Dec-21 Not Started

S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul
Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3

2021 2022 2023 2024

1753d

1753d

1279dDevelop Project Governance Document, 06-Dec-19 ADevelop Criteria for Evaluating/Selecting Alternatives, 12-Sep-19 ADetermine Feasible Alternatives, 18-Sep-19 APresent to ELT & Obtain Approval, 07-Oct-19 ADevelop High Level Requirements & Scope Description for Alternatives, 12-Sep-19 AIdentify High level Risks, Show-stoppers & Constraints, 10-Sep-19 AIdentify Key Stakeholders & Likely Impact, 20-Dec-19 ADevelop Class 5/Level 1 Schedule, 12-Sep-19 ADevelop Class 5 Cost Estimate, 12-Sep-19 ACompare High Level Cost - using estimating tool, 03-Dec-19 ADetermine Class 5 Estimate & Schedule Accuracy Range - using risk tool, 05-Dec-19 APrepare Stakeholder Management & Consultation & Communication Plans, 31-Jan-20 ADevelop Project Execution Plan, 18-Feb-20 ADevelop Scope - for Feasible Alternative, 12-Nov-19 ADevelop High Level Project Delivery Method for Selected Route, 04-Nov-19 ADevelop WBS for Cost & Schedule using Main Template, 28-Oct-19 ADevelop Evaluation Criteria to Select Preferred Route (Project), 10-Oct-19 APreliminary Indigenous Community Consultation, 31-Jul-20 APreliminary Community & Stakeholder Consultation, 31-Jul-20 ADefine Scope for pre-FEED and FEED RFP, 07-Oct-19 ADefine Instructions for Bidders, 04-Nov-19 AReceipt of Proposals, 20-Dec-19 AEvaluate Proposals, 06-Feb-20 AAward Contract, 07-Feb-20 AConduct Pre-FEED or Engineering Assessment, 27-Mar-20 AReview Draft Pre-FEED Document, 14-Apr-20 AConduct Environmental Assessment (Contractor), 03-Feb-20 AReview draft Environmental Overview, 17-Feb-20 AE&A Contractor Kick-Off Meeting, 07-Jan-20 AConduct Archaeological Assessment (Contractor), 03-Feb-20 AReview Draft Archaeological Overview, 17-Feb-20 ADefine Scope for Pre-FEED & FEED RFP (Owner's Requirements), 07-Oct-19 ADefine Permit Requirements for Geophysical & Geotechnical Work, 01-Apr-20 ASelection of Consultant, 30-Oct-20, Selection of Consultant, 30-Oct-20Conduct Assessment as Required, 06-Nov-20Initial Risk Identification Workshop (AerialCrossings/HDD), 13-May-20 AInitial Risk Identification Workshop (Trenchlessfor3crossings), 17-Jun-20 AFinal risk register (Trenchless for 3 crossings), 18-Jun-20 AFinal risk register (AerialCrossings/HDD), 22-Jun-20 ACompletion of Final Risk Assessment Report & Register (Selected Options), 29-Jun-20 ADevelop Class 4 Estimate for Construction Component, 17-Apr-20 AContractor's Input into Class 4 Estimating Process, 21-Apr-20 ADevelop Class 4, Level 2 Schedule - 1st Draft (Aerial Crossings/HDD), 12-May-20 AOwner's Engineer Review of Estimate & Schedule (Aerial Crossings/HDD), 20-May-20 AOwner's Engineer - Constructibility Review (Aerial Crossings/HDD), 27-May-20 ADevelop Class 4, Level 2 Schedule - 1st Draft (Trenchless for 3 crossings), 29-May-20 AOwner's Engineer Review of Estimate & Schedule (Trenchless for 3 crossings), 08-Jun-20 AOwner's Engineer - Constructibility Review (Trenchless for 3 crossings), 11-Jun-20 ADevelop C4 Owner's Cost for Each Alternative (or combined if sub-projects), 16-Apr-20 AConduct Qualitative Review by John Hollmann, 08-Jul-20 AConduct Quantitative Risk Analysis by John Hollmann, 08-Jul-20 AConduct FEI Review of Contingency Recommendation from John Hollmann, 13-Jul-20 AConsolidate Cost Estimates - TIC, 15-Jul-20 AFinalize Base Cost Estimate from Mott MacDonald, 15-Jul-20 ARevise Class 4 estimate – Final Class 4 estimate including contingency, 29-Jul-20 AFinalize Base Estimate, 31-Jul-20 AConduct Preliminary Rate Impact Assessment, 26-May-20 AJohn Hollmann’s review of base escalation estimate, 15-Jul-20 AFinalize Rate Impact/Inflation Analysis, 11-Aug-20 ASelect Preferred Alternatives, 16-Dec-20Approve & Select Project - ELT, 28-Dec-20Define & Develop Detailed Project Scope, 12-Jun-20 AReview Project Scope, 24-Jun-20 AApproval of Project Scope - ELT, 25-Jun-20 ADetemine ROW Strategy, 02-Jul-20 ADevelop Project Delivery Method / Contracting Strategy, 16-Jul-20 ADevelop Project Execution WBS as Basis of Scheduling & Estimating, 19-Jun-20 APrepare Land Acquisition Plan, 30-Oct-20, Prepare Land Acquisition Plan, 30-Oct-20Prepare & Finalize Stakeholder Management & Consultation Plan, 30-Oct-20, Prepare & Finalize Stakeholder Management & Consultation Plan, 30-Oct-20Prepare Permit Plan, 30-Oct-20, Prepare Permit Plan, 30-Oct-20Prepare a Draft Project Execution Plan (PEP), 29-Dec-20Develop Basis of Design, 14-Aug-20 AConduct FEED - Plan B, 25-Sep-20 ACondiuct FEED - Plan A, 25-Sep-20 AReview FEED  - Plan A, 09-Oct-20Review FEED  - Plan B, 09-Oct-20Review Final Environmental Assessment, 14-Sep-20 AReview Final Archeological Assessment, 09-Oct-20, Review Final Archeological Assessment, 09-Oct-20Conduct Geotechninical Assessment (Contractor), 24-Jul-20 APerform Laboratory Analysis, 06-Aug-20 APrepare Geotechnical Factual Report, 13-Aug-20 AFortisBC Review of Geotechnical Reports, 18-Aug-20 AFinalize Geotechnical Reports, 26-Aug-20 APrepare Geotechnical Interpretive Report, 28-Aug-20 AReview Social & Economic Assessment, 30-Oct-20, Review Social & Economic Assessment, 30-Oct-20Development/Sustainment of Communication Material, 19-Jun-20 AIndigenous Consultation, 01-Dec-20, Indigenous Consultation, 01-Dec-20Development/Sustainment of Communication Material, 19-Jun-20 ACommunity & Stakeholder Consultation, 23-Feb-21Conduct Constructability Review, 23-Oct-20Geotechnical Program Development, 29-May-20 AValidate Permit List, 08-Jul-20 ADetermine Impact & Incorporate into Schedule, 22-Jul-20 AIdentify Construction Permits & Permit Conditions, 24-Jul-20 ADevelop Class 3 Estimate Plan for Owner's Cost, 30-Oct-20Develop Class 3 Owner's Estimate, 23-Nov-20Review & Approve Consultant's Estimate Plan, 23-Oct-20Develop Class 3 Estimate Plan for Construction Cost, 23-Oct-20Determine Extent of Verification & Reviews, 06-Nov-20Develop Class 3 Estimate & Schedule (L3), 22-Feb-21Class 3 Estimate Verification, 01-Mar-21Estimate & Schedule Reviews - independent assessments (Quantity Surveyor, Schedule and Estimate Assurance Review), 08-Mar-21Update Class 3 Estimate (if required), 11-Mar-21Quantitative Risk Workshop #1, 12-Mar-21Quantitative Risk Workshop #2, 15-Mar-21Contingency & Reserve Analysis, 22-Mar-21Establish P-values for Risk Profile, 25-Mar-21Detemine Final C3 Estimate (with Contingency to P50), 01-Apr-21Develop Project Master Consolidated Schedule, 01-Apr-21Land Owner Consultation, 22-Mar-21Negotiate & Secure Land Agreements, 10-Aug-21Update Finance Model (with Preferred Alternative's Class 3 Cost Estimate), 05-Apr-21Prepare Financial Schedules Appendix, 07-Apr-21Prepare Draft Section 2 - Applicant, 13-Apr-20 AConduct Regulatory/Team Review, 08-May-20 APrepare Draft Section 3 - Project Need and Justification, 12-May-20 APrepare Draft Section 4 - Alternatives Analysis, 12-May-20 AConduct Director Review, 29-May-20 AConduct Legal/ELT Review, 12-Jun-20 APrepare Draft Section 7 - Enviornment and Archeology, 19-Jun-20 APrepare Draft Section 9 - Provincial Energy Objectives, 19-Jun-20 APrepare Draft Section 10 - Conclusion, 19-Jun-20 APrepare Draft Section 6 - Project Costs, Accounting Treatment and Rate Impacts, 17-Jul-20 AConduct Regulatory/Team Review, 24-Jul-20 APrepare Draft Section 8 - Consultation (Public, Stakeholder and Indigenous), 31-Jul-20 AConduct Regulatory/Team Review, 31-Jul-20 AConduct Regulatory/Team Review, 31-Jul-20 APrepare Draft Section 1 - Application (includes Executive Summary), 31-Jul-20 AConduct Regulatory/Team Review, 31-Jul-20 AConduct Regulatory/Team Review, 31-Jul-20 AConduct Regulatory/Team Review, 07-Aug-20 APrepare Draft Section 5 - Project Description, 07-Aug-20 AConduct Regulatory/Team Review, 07-Aug-20 AConduct Director Review, 07-Aug-20 AConduct Legal/ELT Review, 07-Aug-20 AConduct Director Review, 14-Aug-20 AConduct Director Review, 14-Aug-20 AConduct Regulatory/Team Review, 14-Aug-20 AConduct Regulatory/Team Review, 14-Aug-20 AConduct Director Review, 14-Aug-20 AConduct Director Review, 14-Aug-20 AConduct Legal/ELT Review, 17-Aug-20 AConduct Legal/ELT Review, 17-Aug-20 AConduct Legal/ELT Review, 17-Aug-20 AConduct Legal/ELT Review, 17-Aug-20 AConduct Director Review, 19-Aug-20 AConduct Director Review, 21-Aug-20 AConduct Director Review, 28-Aug-20 AConduct Director Review, 31-Aug-20 ACombine CPCN Sections 2, 3, 4, 7, 9 & 10, 31-Aug-20 AConduct Legal/ELT Review, 09-Sep-20 AConduct Legal/ELT Review, 11-Sep-20 AConduct Legal/ELT Review, 18-Sep-20 AConduct Legal/ELT Review, 21-Sep-20 ACombine CPCN Sections 1, 5, 6, 8 [Evidentiary Update), 30-Nov-20*, Combine CPCN Sections 1, 5, 6, 8 [Evidentiary Update), 30-Nov-20*Submit CPCN, 25-Sep-20 APrepare for filing CPCN Application, 25-Sep-20 AIR1, 31-Mar-21, IR1, 31-Mar-21Final Arguments, 14-Apr-21Obtain BCUC Approval, 15-Apr-21
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864dProvide input to development of CM-AR contract, 15-Jul-20 AProvide input during design review for 30%, 01-Oct-20Review & Approve Consultant's Estimate Plan, 23-Oct-20Provide input during constructability review, 29-Oct-20Develop Class 3 Estimate Plan for Owner's Cost, 30-Oct-20Determine Extent of Verification & Reviews, 06-Nov-20Review commissioning plan, 16-Nov-20Review decommissioning plan, 16-Nov-20Develop Class 3 Owner's Estimate, 23-Nov-20Select Preferred Alternatives, 16-Dec-20Approve & Select Project - ELT, 28-Dec-20Provide input during design review for 60%, 15-Jan-21Estimate & Schedule Reviews - independent assessments (Quantity Surveyor, Schedule and Estimate Assurance Review), 08-Mar-21Provide input during design review for 90%, 16-Mar-21Prepare ad hoc reports for all stakeholders, 25-Oct-21 Review of Project Management deliverables from external consultants, 02-Oct-23, Review of Project Management deliverables from external consultants, 02-Oct-23Maintain Master Project Schedule, 02-Oct-23, Maintain Master Project Schedule, 02-Oct-23Conduct monthly forecast and variance meeting with project team members, 28-Feb-24Prepare and finalize monthly cost/forecast reports  , 28-Feb-24Prepare dashboard reports and Qtrly BCUC tables and reports, 28-Feb-24Manage PO's and Change orders for all main contractors, 28-Feb-24Reviewed invoices and payment statements for main contractors based on contracts, 28-Feb-24Create projects in SAP and maintain and update WBS in SAP and spreadsheet for WBS dictionary, 28-Feb-24Prepare and send monthly cost reports to all budget owners, 28-Feb-24Prepare and update monthly PO logs  to capture new POs, Change Orders, Expiry Dates, Values, Issues or Changes   , 28-Feb-24Prepare month end accruals, 28-Feb-24Analyze cost and prepare JV for cost transfers, 28-Feb-24Input monthly cost in forecasting spreadsheet after month end close , 28-Feb-24Close out projects in SAP TECO/UnTeco/Close WBS's  , 28-Feb-24Manage project closeout, 01-Mar-24Develop Class 3 Estimate Plan for Construction Cost, 23-Oct-20Provide input during constructability review, 29-Oct-20Development of Gated Process of Project Management, 04-Nov-20, Development of Gated Process of Project Management, 04-Nov-20Provide input during design review for 30%, 13-Nov-20Review commissioning plan, 16-Nov-20Review decommissioning plan, 16-Nov-20Manage Development of CM-AR Contract, 17-Dec-20, Manage Development of CM-AR Contract, 17-Dec-20Provide input during design review for 60%, 15-Jan-21Develop Class 3 Estimate & Schedule (L3), 22-Feb-21Class 3 Estimate Verification, 01-Mar-21Update Class 3 Estimate (if required), 11-Mar-21Quantitative Risk Workshop #1, 12-Mar-21Quantitative Risk Workshop #2, 15-Mar-21Develop Project Master Consolidated Schedule, 15-Mar-21Provide input during design review for 90%, 16-Mar-21Contingency & Reserve Analysis, 22-Mar-21Establish P-values for Risk Profile, 25-Mar-21Determine Final C3 Estimate (with Contingency to P50), 01-Apr-21Review of Project Management deliverables from external consultants, 04-Apr-22, Review of Project Management deliverables from external consultants, 04-Apr-22Manage project closeout, 01-Mar-24Develop RFP (Owner's Engineer), 01-Apr-20 AIssue RFP (Owner's Engineer), 29-Apr-20 AReceipt of bids (Owner's Engineer), 30-Apr-20 AEvaluate bids (Owner's Engineer), 28-May-20 ARFEOI Period, 03-Jul-20 ADevelop Request for Expression of Interest (RFEOI), 03-Jul-20 AFortis Approval of RFEOI, 08-Jul-20 AIssue RFEOI, 08-Jul-20 ADevelop Form of Contract Stage 1 and Draft Form of Contract Stage 2, 08-Jul-20 AAward Owner's Engineer contract, 09-Jul-20 AEOI Evaluation, 24-Jul-20 AShortlist Contractors, 31-Jul-20 ADevelop RFP for ECI (for input into constructability cost and schedule), 21-Aug-20 AIssue RFP for ECI, 21-Aug-20 AConfidential Clarification Meetings, 10-Sep-20 AProposal Period (ECI contract), 25-Sep-20 AEvaluate Proposals (CM-AR contract), 15-Oct-20Award CM-AR contract - Phase 1, 29-Oct-20Review 30% design for Plan A by CM-AR contractor, 23-Nov-20Award PO for pipeline material, 01-Apr-21Award PO for valves, 01-Apr-21Issue RFP (Third Party Inspection), 23-Apr-21Receipt of bids (Third Party Inspection), 20-May-21Evaluate bids (Third Party Inspection), 10-Jun-21Award Third Party Inspection contract,  25-Jun-21Award Construction contract - Phase 2, 05-Oct-21Community and Customer Engagement to Support Regulatory Process, 08-Oct-21, Community and Customer Engagement to Support Regulatory Process, 08-Oct-21Develop post CPCN pre-construction Stakeholder Engagement Plan, 08-Oct-21Develop Socio-economic Plan, 29-Dec-21, Develop Socio-economic Plan, 29-Dec-21Approve Socio-economic Plan, 29-Dec-21Pre-Construction Community Engagement, Including information sessions for local community, 13-May-22Community construction engagement plan, 13-May-22Ongoing engagement opportunities to support construction, 28-Oct-22Municipal engagement, 28-Oct-22, Municipal engagement, 28-Oct-22Socio-economic Tracking, 28-Oct-22Community Appreciation Opportunity (mainline construction complete), 28-Oct-22Municipal agreements related to construction finalized/in place, 09-Jan-24, Municipal agreements related to construction finalized/in place, 09-Jan-24Develop capacity funding agreement, 16-Oct-20, Develop capacity funding agreement, 16-Oct-20Indigenous engagement to support regulatory process including early works notifications, 08-Oct-21, Indigenous engagement to support regulatory process including early works notifications, 08-Oct-21Pre-construction Indigenous engagement, including specific information sessions as needed, 01-Mar-22Develop investment strategies and approval, 28-Oct-22, Develop investment strategies and approval, 28-Oct-22Support Indigenous community socio-economic opportunities, 28-Oct-22Capacity funding implementation, 27-Dec-22Ongoing Indigenous engagement to support construction, 02-Oct-23CPCN approval public awareness communications, 23-Sep-21Pre-construction community awareness campaign, including ads, organic and media outreach as needed, 19-Apr-22Ongoing community outreach to support construction, including traffic media and updates, 04-Oct-22Project complete community appreciation outreach (mainline construction complete), 04-Oct-22Advertising, 19-Apr-22Maintaining Public Relations, 19-Apr-22Photography & Video, 19-Apr-22Develop/update communications materials, 28-Oct-22, Develop/update communications materials, 28-Oct-22Initiate Discussions for DFO Authorization Application, 16-Sep-20 APrepare and Submit DFO Authorization Application, 30-Oct-20, Prepare and Submit DFO Authorization Application, 30-Oct-20Develop Scope of Work (ENV), 07-Apr-21Develop Scope of Work (ARCH), 07-Apr-21Develop RFP (ENV), 24-May-21Issue RFP (ENV), 24-May-21Develop RFP (ARCH), 24-May-21Issue RFP (ARCH), 24-May-21BID RFP (ENV), 23-Jun-21Award RFP (ENV), 23-Jun-21BID RFP (ARCH), 23-Jun-21Award RFP (ARCH), 23-Jun-21Revise Section 12.4 Permit, 23-Jul-21Revise Environmental Management Plan (EMP); Includes Archaeology, 25-Aug-21Revise Environmental Protection Plans (EPPs), 09-Sep-21Create EPPs, 27-Sep-21Obtain Site alteration Permit (S12.4) - ARCH, 23-Nov-21Obtain Site Inspection Permit (S12.2) - ARCH, 26-Nov-21, Obtain Site Inspection Permit (S12.2) - ARCH, 26-Nov-21Review Inspection Reports, 30-Mar-22Obtain DFO Authorization (Brunette River), 16-Jun-22 Conduct E&A Inspections during construction, 26-Oct-23Review Permit Management Plan for Execution Phase, 08-Jul-20 AManage (Project Execution)Third Party/Stakeholders Permits, 08-Dec-21Manage (Project Execution) permit applications City of Burnaby, 09-Feb-22Manage Abandonment Permits - CoNW, 12-May-23Manage Abandonment Permits - CoS, 12-May-23Manage Abandonment Permits - PoV, 12-May-23Revise Permit Management Plan for Execution Phase, 17-Dec-20, Revise Permit Management Plan for Execution Phase, 17-Dec-20Prepare (Project Development) permit applications City of Burnaby PPA, 13-Jan-21Submit (Project Development) permit applications City of Burnaby PPA, 14-Jan-21Review Traffic Management Plans and Permits, 01-Feb-21BCUC Review (IR1) - CPCN Application, 26-Mar-21, BCUC Review (IR1) - CPCN Application, 26-Mar-21Permit (Project Development) Review Time, 14-Apr-21Receive (Project Development) permits City of Burnaby PPA, 15-Apr-21Submit Utility/Building Permit for City of Burnaby, 15-Apr-21BCUC Approval - CPCN Application, 15-Apr-21Prepare Execution Permit Applications (City of Burnaby, MOTI, FLNRO Utilit ies), 09-Jun-21Submit Execution permit applications, 10-Jun-21Prepare OGC Permits, 22-Jul-21Submit OGC Permits, 23-Jul-21Prepare permit applications Abandonment - CoNW, 20-Aug-21Submit permit applications Abandonment - CoNW, 20-Aug-21Prepare permit applications Abandonment - CoS, 20-Aug-21Submit permit applications Abandonment - CoS, 20-Aug-21Prepare permit applications Abandonment - PoV, 20-Aug-21Submit permit applications Abandonment - PoV, 20-Aug-21Receive OGC Permits, 22-Nov-21Permit (Project Execution) Review Time, 07-Dec-21Receive Execution permits, 08-Dec-21Permit Review Time, 20-Dec-21Review of Utility/Building Permit by City of Burnaby, 07-Jan-22Receive Utility/Building Permit from City of Burnaby, 07-Jan-22Permit (Abandonment) Review Time - CoNW, 28-Apr-22Permit (Abandonment) Review Time - CoS, 28-Apr-22Receive permits Abandonment - CoS, 28-Apr-22Permit (Abandonment) Review Time - PoV, 28-Apr-22Receive permits Abandonment - PoV, 28-Apr-22Receive permits Abandonment - CoNW, 29-Apr-22 Update Permit Compliance Tool (PCT), 02-Jun-23, Update Permit Compliance Tool (PCT), 02-Jun-23Revise Land/ROW Management Plan, 12-Jan-21Establish land values of SRW area and temp working space without appraisal, 09-Feb-21Retain land appraisal firm for property appraisals, 09-Mar-21Negotiation of ROW with private property owners, 29-Jun-21Negotiation of temp working space and/or access with private property owners, 29-Jun-21Review of appraisals, 24-Aug-21Preparation, execution and registration of legal documents, 21-Sep-21Retain land surveyor for preparation of SRW plans, 19-Oct-21Review and approval of SRW plans, 16-Nov-21Monitoring restoration of private land affected, 14-Dec-21Ongoing communications with property owners, 11-Jan-22Prepare SRW plans, 30-Oct-20, Prepare SRW plans, 30-Oct-20Prepare appraisals, 27-Jul-21Legal review of document revisions, 16-Nov-21Restoration of properties, 09-Nov-22Provide legal advice for contracts, permits and stakeholders, 27-Aug-21, Provide legal advice for contracts, permits and stakeholders, 27-Aug-21Provide Operation input into design for 30%, 01-Oct-20Provide Operation input into design for 60%, 18-Jan-21Provide Operation input into design for 90%, 17-Mar-21 Commissioning of new gas line, 15-Dec-22Degasify and Purge of existing gas line (incl. N & S of existing bridge), 30-Mar-23Abandonment of existing gas line (incl. N & S of existing bridge), 24-Apr-23Demolition of Pattullo Gate Station, 12-Jun-23Deactivation of TP Line (Surrey), 14-Jul-23Installation of Pressure reducing station, 27-Sep-22Tie-In at Broadway, 27-Mar-23Tie-in at 16th Avenue, 27-Mar-23Degasify and Purge of existing gas line (incl. N & S of existing bridge), 31-Mar-23Decommissioning of Pattullo Gate Station, 31-Mar-23Daylighting of existing Tie-in location, 25-Apr-23Moving existing FEI infrastructure, 24-Jul-23Revise Safety & Security Plan, 16-Feb-21Define HSSE requirements, 12-Jul-21Provide input to Contractor Emergency Response Plan, 15-Nov-21 Monitor & report HSS elements, 28-Sep-23Conduct safety & security inspections during construction, 29-May-23Provide input to development of CM-AR contract, 15-Jul-20 AProvide input during design review for 30%, 01-Oct-20Review & Approve Consultant's Estimate Plan, 23-Oct-20Provide input during constructability review, 29-Oct-20Develop Class 3 Estimate Plan for Owner's Cost, 30-Oct-20Determine Extent of Verification & Reviews, 06-Nov-20Review commissioning plan, 16-Nov-20Review decommissioning plan, 16-Nov-20Develop Class 3 Owner's Estimate, 23-Nov-20Select Preferred Alternatives, 16-Dec-20Approve & Select Project - ELT, 28-Dec-20Provide input during design review for 60%, 15-Jan-21Estimate & Schedule Reviews - independent assessments (Quantity Surveyor, Schedule and Estimate Assurance Review), 08-Mar-21Provide input during design review for 90%, 16-Mar-21Prepare ad hoc reports for all stakeholders, 25-Oct-21 Review of Project Management deliverables from external consultants, 02-Oct-23, Review of Project Management deliverables from external consultants, 02-Oct-23Maintain Master Project Schedule, 02-Oct-23, Maintain Master Project Schedule, 02-Oct-23Conduct monthly forecast and variance meeting with project team members, 28-Feb-24Prepare and finalize monthly cost/forecast reports  , 28-Feb-24Prepare dashboard reports and Qtrly BCUC tables and reports, 28-Feb-24Manage PO's and Change orders for all main contractors, 28-Feb-24Reviewed invoices and payment statements for main contractors based on contracts, 28-Feb-24Create projects in SAP and maintain and update WBS in SAP and spreadsheet for WBS dictionary, 28-Feb-24Prepare and send monthly cost reports to all budget owners, 28-Feb-24Prepare and update monthly PO logs  to capture new POs, Change Orders, Expiry Dates, Values, Issues or Changes   , 28-Feb-24Prepare month end accruals, 28-Feb-24Analyze cost and prepare JV for cost transfers, 28-Feb-24Input monthly cost in forecasting spreadsheet after month end close , 28-Feb-24Close out projects in SAP TECO/UnTeco/Close WBS's  , 28-Feb-24Manage project closeout, 06-Mar-24Provide input during design review for 30%, 01-Oct-20Develop Class 3 Estimate Plan for Construction Cost, 23-Oct-20Provide input during constructability review, 29-Oct-20Development of Gated Process of Project Management, 04-Nov-20, Development of Gated Process of Project Management, 04-Nov-20Review commissioning plan, 16-Nov-20Review decommissioning plan, 16-Nov-20Manage Development of CM-AR Contract, 17-Dec-20, Manage Development of CM-AR Contract, 17-Dec-20Provide input during design review for 60%, 15-Jan-21Develop Class 3 Estimate & Schedule (L3), 22-Feb-21Class 3 Estimate Verification, 01-Mar-21Update Class 3 Estimate (if required), 11-Mar-21Quantitative Risk Workshop #1, 12-Mar-21Quantitative Risk Workshop #2, 15-Mar-21Provide input during design review for 90%, 16-Mar-21Contingency & Reserve Analysis, 22-Mar-21Establish P-values for Risk Profile, 25-Mar-21Determine Final C3 Estimate (with Contingency to P50), 01-Apr-21Develop Project Master Consolidated Schedule, 01-Apr-21Review of Project Management deliverables from external consultants, 04-Apr-22, Review of Project Management deliverables from external consultants, 04-Apr-22Manage project closeout, 06-Mar-24Develop RFP (Owner's Engineer), 01-Apr-20 AIssue RFP (Owner's Engineer), 29-Apr-20 AReceipt of bids (Owner's Engineer), 30-Apr-20 AEvaluate bids (Owner's Engineer), 28-May-20 ARFEOI Period, 03-Jul-20 ADevelop Request for Expression of Interest (RFEOI), 03-Jul-20 ADevelop Form of Contract Stage 1 and Draft Form of Contract Stage 2, 06-Jul-20 AFortis Approval of RFEOI, 08-Jul-20 AIssue RFEOI, 08-Jul-20 AAward Owner's Engineer contract, 09-Jul-20 AEOI Evaluation, 24-Jul-20 AShortlist Contractors, 31-Jul-20 ADevelop RFP for ECI (for input into constructability cost and schedule), 21-Aug-20 AIssue RFP (ECI contract), 21-Aug-20 AConfidential Clarification Meetings, 10-Sep-20 AProposal Period (ECI contract), 25-Sep-20 AEvaluate Proposals (CM-AR contract), 15-Oct-20Award CM-AR contract, 29-Oct-20Review 30% design for Plan B by CM-AR contractor, 16-Nov-20Award PO for pipeline material, 01-Apr-21Award PO for valves, 01-Apr-21Issue RFP (Third Party Inspection), 23-Apr-21Receipt of bids (Third Party Inspection), 20-May-21Evaluate bids (Third Party Inspection), 10-Jun-21Award Third Party Inspection contract,  25-Jun-21Award Construction contract, 05-Oct-21Community and Customer Engagement to Support Regulatory Process, 08-Oct-21, Community and Customer Engagement to Support Regulatory Process, 08-Oct-21Develop post CPCN pre-construction Stakeholder Engagement Plan, 08-Oct-21Develop Socio-economic Plan, 29-Dec-21, Develop Socio-economic Plan, 29-Dec-21Approve Socio-economic Plan, 29-Dec-21Pre-Construction Community Engagement, Including information sessions for local community, 13-May-22Community construction engagement plan, 13-May-22Ongoing engagement opportunities to support construction, 28-Oct-22Municipal engagement, 28-Oct-22, Municipal engagement, 28-Oct-22Socio-economic Tracking, 28-Oct-22Community Appreciation Opportunity (mainline construction complete), 28-Oct-22Municipal agreements related to construction finalized/in place, 09-Jan-24, Municipal agreements related to construction finalized/in place, 09-Jan-24Develop capacity funding agreement, 16-Oct-20, Develop capacity funding agreement, 16-Oct-20Indigenous engagement to support regulatory process including early works notifications, 08-Oct-21, Indigenous engagement to support regulatory process including early works notifications, 08-Oct-21Pre-construction Indigenous engagement, including specific information sessions as needed, 01-Mar-22Develop investment strategies and approval, 28-Oct-22, Develop investment strategies and approval, 28-Oct-22Support Indigenous community socio-economic opportunities, 28-Oct-22Capacity funding implementation, 27-Dec-22Ongoing Indigenous engagement to support construction, 02-Oct-23CPCN approval public awareness communications, 23-Sep-21Pre-construction community awareness campaign, including ads, organic and media outreach as needed, 19-Apr-22Ongoing community outreach to support construction, including traffic media and updates, 04-Oct-22Project complete community appreciation outreach (mainline construction complete), 04-Oct-22Advertising, 19-Apr-22Maintaining Public Relations, 19-Apr-22Photography & Video, 19-Apr-22Develop/update communications materials, 28-Oct-22, Develop/update communications materials, 28-Oct-22Initiate Discussions for DFO Authorization Application, 16-Sep-20 APrepare and Submit DFO Authorization Application, 30-Oct-20, Prepare and Submit DFO Authorization Application, 30-Oct-20Develop Scope of Work (ENV), 07-Apr-21Develop Scope of Work (ARCH), 07-Apr-21Develop RFP (ENV), 24-May-21Issue RFP (ENV), 24-May-21Develop RFP (ARCH), 24-May-21Issue RFP (ARCH), 24-May-21BID RFP (ENV), 23-Jun-21Award RFP (ENV), 23-Jun-21BID RFP (ARCH), 23-Jun-21Award RFP (ARCH), 23-Jun-21Revise Section 12.4 Permit, 23-Jul-21Revise Environmental Management Plan (EMP); Includes Archaeology, 25-Aug-21Revise Environmental Protection Plans (EPPs), 09-Sep-21Create EPPs, 27-Sep-21Obtain Site alteration Permit (S12.4) - ARCH, 23-Nov-21Obtain Site Inspection Permit (S12.2) - ARCH, 26-Nov-21, Obtain Site Inspection Permit (S12.2) - ARCH, 26-Nov-21Review Inspection Reports, 30-Mar-22Obtain DFO Authorization (Brunette River), 16-Jun-22 Conduct E&A Inspections during construction, 26-Oct-23Review Permit Management Plan for Execution Phase, 08-Jul-20 AManage (Project Execution)Third Party/Stakeholders Permits, 08-Dec-21Manage (Project Execution) permit applications City of Burnaby, 09-Feb-22Manage Abandonment Permits - CoNW, 12-May-23Manage Abandonment Permits - CoS, 12-May-23Manage Abandonment Permits - PoV, 12-May-23Revise Permit Management Plan for Execution Phase, 17-Dec-20, Revise Permit Management Plan for Execution Phase, 17-Dec-20Prepare (Project Development) permit applications City of Burnaby PPA, 13-Jan-21Submit (Project Development) permit applications City of Burnaby PPA, 14-Jan-21Review Traffic Management Plans and Permits, 01-Feb-21BCUC Review (IR1) - CPCN Application, 26-Mar-21, BCUC Review (IR1) - CPCN Application, 26-Mar-21Permit (Project Development) Review Time, 14-Apr-21Receive (Project Development) permits City of Burnaby PPA, 15-Apr-21Submit Utility/Building Permit for City of Burnaby, 15-Apr-21BCUC Approval - CPCN Application, 15-Apr-21Prepare Execution Permit Applications (City of Burnaby, MOTI, FLNRO Utilit ies), 09-Jun-21Submit Execution permit applications, 10-Jun-21Prepare OGC Permits, 22-Jul-21Submit OGC Permits, 23-Jul-21Prepare permit applications Abandonment - CoNW, 20-Aug-21Submit permit applications Abandonment - CoNW, 20-Aug-21Prepare permit applications Abandonment - CoS, 20-Aug-21Submit permit applications Abandonment - CoS, 20-Aug-21Prepare permit applications Abandonment - PoV, 20-Aug-21Submit permit applications Abandonment - PoV, 20-Aug-21Receive OGC Permits, 22-Nov-21Permit (Project Execution) Review Time, 07-Dec-21Receive Execution permits, 08-Dec-21Permit Review Time, 20-Dec-21Review of Utility/Building Permit by City of Burnaby, 07-Jan-22Receive Utility/Building Permit from City of Burnaby, 07-Jan-22Permit (Abandonment) Review Time - CoNW, 28-Apr-22Permit (Abandonment) Review Time - CoS, 28-Apr-22Receive permits Abandonment - CoS, 28-Apr-22Permit (Abandonment) Review Time - PoV, 28-Apr-22Receive permits Abandonment - PoV, 28-Apr-22Receive permits Abandonment - CoNW, 29-Apr-22 Update Permit Compliance Tool (PCT), 02-Jun-23, Update Permit Compliance Tool (PCT), 02-Jun-23Revise Land/ROW Management Plan, 12-Jan-21Establish land values of SRW area and temp working space without appraisal, 09-Feb-21Retain land appraisal firm for property appraisals, 09-Mar-21Negotiation of ROW with private property owners, 29-Jun-21Negotiation of temp working space and/or access with private property owners, 29-Jun-21Review of appraisals, 24-Aug-21Preparation, execution and registration of legal documents, 21-Sep-21Retain land surveyor for preparation of SRW plans, 19-Oct-21Review and approval of SRW plans, 16-Nov-21Monitoring restoration of private land affected, 14-Dec-21Ongoing communications with property owners, 11-Jan-22Prepare SRW plans, 30-Oct-20, Prepare SRW plans, 30-Oct-20Prepare appraisals, 27-Jul-21Legal review of document revisions, 16-Nov-21Restoration of properties, 14-Nov-22Provide legal advice for contracts, permits and stakeholders, 27-Aug-21, Provide legal advice for contracts, permits and stakeholders, 27-Aug-21Provide Operation input into design for 30%, 01-Oct-20Provide Operation input into design for 60%, 18-Jan-21Provide Operation input into design for 90%, 17-Mar-21 Commissioning of new gas line, 15-Dec-22Degasify and Purge of existing gas line (incl. N & S of existing bridge), 30-Mar-23Abandonment of existing gas line (incl. N & S of existing bridge), 24-Apr-23Demolition  of Pattullo Gate Station, 09-Jun-23Deactivation of TP Line (Surrey), 14-Jul-23Installation of Pressure reducing station-, 30-Sep-22Tie-In at Broadway-, 30-Mar-23Tie-in at 16th Avenue-, 30-Mar-23Degasify and Purge of existing gas line (incl. N & S of existing bridge)-, 31-Mar-23Decommissioning of Pattullo Gate Station-, 31-Mar-23Daylighting of existing Tie-in location, 25-Apr-23Moving exsiting FEI infrastructure, 21-Jul-23Revise Safety & Security Plan, 16-Feb-21Define HSSE requirements, 12-Jul-21Provide input to Contractor Emergency Response Plan, 15-Nov-21 Monitor & report HSS elements, 28-Sep-23Conduct safety & security inspections during construction, 29-May-23

247d

252d

252d

85d

Prepare Contract Conversion Package - Mainline Construction, 26-Jul-21, Prepare Contract Conversion Package - Mainline Construction

Convert Contract - Mainline Construction, 31-Aug-21

Issue PO - Mainline Construction, 08-Sep-21

Issue PO - Pressure Reduction Station, 06-Oct-21

Issue PO - Other Construction/Services, 14-Oct-21

232d

22d

Prepare Purchase Request & obtain Approval - Line Pipe, 24-Mar-21, Prepare Purchase Request & obtain Approval - Line Pipe

Issue PO - Line Pipe, 31-Mar-21, Issue PO - Line Pipe

57d

Prepare RFQ - Casing Pipe, 29-Jan-21

Issue RFQ & Receive Bids - Casing Pipe, 24-Feb-21

Evaluate Bids - Casing Pipe, 10-Mar-21

Prepare Purchase Request & obtain Approval - Casing Pipe, 24-Mar-21

Issue PO - Casing Pipe, 31-Mar-21

60d

Prepare RFQ - Induction Bends, 06-Oct-21, Prepare RFQ - Induction Bends

Issue RFQ & Receive Bids - Induction Bends, 04-Nov-21, Issue RFQ & Receive Bids - Induction Bends

Evaluate Bids - Induction Bends, 18-Nov-21, Evaluate Bids - Induction Bends

Prepare Purchase Request & obtain Approval - Induction Bends, 02-Dec-21, Prepare Purchase Request & obtain Approval - Induction Bends

Issue PO - Induction Bends, 09-Dec-21, Issue PO - Induction Bends

57d

Prepare RFQ - Actuated Valves, 29-Jan-21, Prepare RFQ - Actuated Valves

Issue RFQ & Receive Bids - Actuated Valves, 24-Feb-21, Issue RFQ & Receive Bids - Actuated Valves

Evaluate Bids - Actuated Valves, 10-Mar-21, Evaluate Bids - Actuated Valves

Prepare Purchase Request & obtain Approval - Actuated Valves, 24-Mar-21, Prepare Purchase Request & obtain Approval - Actuated Valves

Issue PO - Actuated Valves, 31-Mar-21,  Issue PO - Actuated Valves

60d

Prepare RFQ - Other Valves, 18-Jun-21

Issue RFQ & Receive Bids - Other Valves, 19-Jul-21

Evaluate Bids - Other Valves, 03-Aug-21

Prepare Purchase Request & obtain Approval - Other Valves, 17-Aug-21

Issue PO - Other Valves, 24-Aug-21

45d

Prepare RFQ - Fittings, 24-Aug-21, Prepare RFQ - Fittings

Issue RFQ & Receive Bids - Fittings, 15-Sep-21, Issue RFQ & Receive Bids - Fittings

Evaluate Bids - Fittings, 29-Sep-21, Evaluate Bids - Fittings

Prepare Purchase Request & obtain Approval - Fittings, 06-Oct-21, Prepare Purchase Request & obtain Approval - Fittings

Issue PO - Fittings, 14-Oct-21, Issue PO - Fittings

15d

Prepare Purchase Request & obtain Approval - Misc. Material, 02-Dec-21, Prepare Purchase Request & obtain Approval - Misc. Material

Issue PO - Misc. Material, 09-Dec-21, Issue PO - Misc. Material
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Activity ID Activity Name Remaining
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Pressure Reduction StationPressure Reduction Station 252d 11-Jan-21 10-Jan-22

Filter VesselFilter Vessel 60d 15-Oct-21 10-Jan-22

PA2270 Prepare RFQ - Filter Vessel 15d 15-Oct-21 04-Nov-21 Not Started

PA2280 Issue RFQ & Receive Bids - Filter Vessel 20d 05-Nov-21 02-Dec-21 Not Started

PA2290 Evaluate Bids - Filter Vessel 10d 03-Dec-21 16-Dec-21 Not Started

PA2300 Prepare Purchase Request & obtain Approval - Filter Vessel 10d 17-Dec-21 31-Dec-21 Not Started

PA1850 Issue PO - Filter Vessel 5d 04-Jan-22 10-Jan-22 Not Started

Control ValvesControl Valves 57d 11-Jan-21 31-Mar-21

PA2310 Prepare RFQ - Control Valves 15d 11-Jan-21 29-Jan-21 Not Started

PA2320 Issue RFQ & Receive Bids - Control Valves 17d 01-Feb-21 24-Feb-21 Not Started

PA2330 Evaluate Bids - Control Valves 10d 25-Feb-21 10-Mar-21 Not Started

PA2340 Prepare Purchase Request & obtain Approval - Control Valves 10d 11-Mar-21 24-Mar-21 Not Started

PA1860 Issue PO - Control Valves 5d 25-Mar-21 31-Mar-21 Not Started

Other ValvesOther Valves 60d 31-May-21 24-Aug-21

PA2350 Prepare RFQ - Other Valves 15d 31-May-21 18-Jun-21 Not Started

PA2360 Issue RFQ & Receive Bids - Other Valves 20d 21-Jun-21 19-Jul-21 Not Started

PA2370 Evaluate Bids - Other Valves 10d 20-Jul-21 03-Aug-21 Not Started

PA2380 Prepare Purchase Request & obtain Approval - Other Valves 10d 04-Aug-21 17-Aug-21 Not Started

PA1870 Issue PO - Other Valves 5d 18-Aug-21 24-Aug-21 Not Started

MetersMeters 45d 11-Aug-21 14-Oct-21

PA2390 Prepare RFQ - Meters 10d 11-Aug-21 24-Aug-21 Not Started

PA2400 Issue RFQ & Receive Bids - Meters 15d 25-Aug-21 15-Sep-21 Not Started

PA2410 Evaluate Bids - Meters 10d 16-Sep-21 29-Sep-21 Not Started

PA2420 Prepare Purchase Request & obtain Approval - Meters 5d 30-Sep-21 06-Oct-21 Not Started

PA1880 Issue PO - Meters 5d 07-Oct-21 14-Oct-21 Not Started

PipesPipes 45d 11-Aug-21 14-Oct-21

PA2430 Prepare RFQ - Pipes 10d 11-Aug-21 24-Aug-21 Not Started

PA2440 Issue RFQ & Receive Bids - Pipes 15d 25-Aug-21 15-Sep-21 Not Started

PA2450 Evaluate Bids - Pipes 10d 16-Sep-21 29-Sep-21 Not Started

PA2460 Prepare Purchase Request & obtain Approval - Pipes 5d 30-Sep-21 06-Oct-21 Not Started

PA1830 Issue PO - Pipes 5d 07-Oct-21 14-Oct-21 Not Started

FittingsFittings 45d 11-Aug-21 14-Oct-21

PA2470 Prepare RFQ - Fittings 10d 11-Aug-21 24-Aug-21 Not Started

PA2480 Issue RFQ & Receive Bids - Fittings 15d 25-Aug-21 15-Sep-21 Not Started

PA2490 Evaluate Bids - Fittings 10d 16-Sep-21 29-Sep-21 Not Started

PA2500 Prepare Purchase Request & obtain Approval - Fittings 5d 30-Sep-21 06-Oct-21 Not Started

PA1840 Issue PO - Fittings 5d 07-Oct-21 14-Oct-21 Not Started

Misc. ItemsMisc. Items 15d 19-Nov-21 09-Dec-21

PA2540 Prepare Purchase Request & obtain Approval - Misc. Items 10d 19-Nov-21 02-Dec-21 Not Started

PA1930 Issue PO - Misc. Material 5d 03-Dec-21 09-Dec-21 Not Started

Plan B M-000X.3.B.2Plan B M-000X.3.B.2 252d 11-Jan-21 10-Jan-22

Engineering M-000X.3.CEngineering M-000X.3.C 550d 22-Oct-20 13-Jan-23

Plan A M-000X.3.C.1Plan A M-000X.3.C.1 563d 22-Oct-20 13-Jan-23

Pipeline M-000X.3.C.1.3Pipeline M-000X.3.C.1.3 563d 22-Oct-20 13-Jan-23

External Eng Pipeline-Consultant M-000X.3.C.1.3.2External Eng Pipeline-Consultant M-000X.3.C.1.3.2 563d 22-Oct-20 13-Jan-23

60% Design Package60% Design Package 66d 22-Oct-20 25-Jan-21

PA1260 Update Design Basis Memorandum 40d 22-Oct-20 17-Dec-20 Not Started

PA1230 Update Alignment Sheets 40d 29-Oct-20 24-Dec-20 Not Started

PA1240 Prepare Pipeline Calcs., Dwgs. & Reports 35d 05-Nov-20 24-Dec-20 Not Started

PA1280 Conduct Stress Analysis 30d 12-Nov-20 24-Dec-20 Not Started

PA1560 Update BoM 10d 18-Dec-20 31-Dec-20 Not Started

PA1300 Submit 60% Design Package 0d 08-Jan-21 Not Started

S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul
Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3

2021 2022 2023 2024

252d

60d

Prepare RFQ - Filter Vessel, 04-Nov-21

Issue RFQ & Receive Bids - Filter Vessel, 02-Dec-21

Evaluate Bids - Filter Vessel, 16-Dec-21

Prepare Purchase Request & obtain Approval - Filter Vessel, 31-Dec-21

Issue PO - Filter Vessel, 10-Jan-22

57d

Prepare RFQ - Control Valves, 29-Jan-21

Issue RFQ & Receive Bids - Control Valves, 24-Feb-21

Evaluate Bids - Control Valves, 10-Mar-21

Prepare Purchase Request & obtain Approval - Control Valves, 24-Mar-21

Issue PO - Control Valves, 31-Mar-21

60d

Prepare RFQ - Other Valves, 18-Jun-21

Issue RFQ & Receive Bids - Other Valves, 19-Jul-21

Evaluate Bids - Other Valves, 03-Aug-21

Prepare Purchase Request & obtain Approval - Other Valves, 17-Aug-21

Issue PO - Other Valves, 24-Aug-21

45d

Prepare RFQ - Meters, 24-Aug-21

Issue RFQ & Receive Bids - Meters, 15-Sep-21

Evaluate Bids - Meters, 29-Sep-21

Prepare Purchase Request & obtain Approval - Meters, 06-Oct-21

Issue PO - Meters, 14-Oct-21

45d

Prepare RFQ - Pipes, 24-Aug-21

Issue RFQ & Receive Bids - Pipes, 15-Sep-21

Evaluate Bids - Pipes, 29-Sep-21

Prepare Purchase Request & obtain Approval - Pipes, 06-Oct-21

Issue PO - Pipes, 14-Oct-21

45d

Prepare RFQ - Fittings, 24-Aug-21

Issue RFQ & Receive Bids - Fittings, 15-Sep-21

Evaluate Bids - Fittings, 29-Sep-21

Prepare Purchase Request & obtain Approval - Fittings, 06-Oct-21

Issue PO - Fittings, 14-Oct-21

15d

Prepare Purchase Request & obtain Approval - Misc. Items, 02-Dec-21

Issue PO - Misc. Material, 09-Dec-21

252dPrepare Contract Conversion Package - Mainline Construction, 26-Jul-21, Prepare Contract Conversion Package - Mainline ConstructionConvert Contract - Mainline Construction, 31-Aug-21Issue PO - Mainline Construction, 08-Sep-21Issue PO/Contract - Pressure Reduction Station, 06-Oct-21Issue PO/Contract - Other Construction/Services, 14-Oct-21Prepare Purchase Request & obtain Approval - Line Pipe, 22-Mar-21Issue PO - Line Pipe, 31-Mar-21Prepare RFQ - Casing Pipe, 29-Jan-21Issue RFQ & Receive Bids - Casing Pipe, 01-Mar-21Evaluate Bids - Casing Pipe, 15-Mar-21Prepare Purchase Request & obtain Approval - Casing Pipe, 29-Mar-21Issue PO - Casing Pipe, 06-Apr-21Prepare RFQ - Induction Bends, 06-Oct-21, Prepare RFQ - Induction BendsIssue RFQ & Receive Bids - Induction Bends, 04-Nov-21, Issue RFQ & Receive Bids - Induction BendsEvaluate Bids - Induction Bends, 18-Nov-21, Evaluate Bids - Induction BendsPrepare Purchase Request & obtain Approval - Induction Bends, 02-Dec-21, Prepare Purchase Request & obtain Approval - Induction BendsIssue PO - Induction Bends, 09-Dec-21, Issue PO - Induction BendsPrepare RFQ - Actuated Valves, 29-Jan-21, Prepare RFQ - Actuated ValvesIssue RFQ & Receive Bids - Actuated Valves, 24-Feb-21, Issue RFQ & Receive Bids - Actuated ValvesEvaluate Bids - Actuated Valves, 10-Mar-21, Evaluate Bids - Actuated ValvesPrepare Purchase Request & obtain Approval - Actuated Valves, 24-Mar-21, Prepare Purchase Request & obtain Approval - Actuated ValvesIssue PO - Actuated Valves, 31-Mar-21,  Issue PO - Actuated ValvesPrepare RFQ - Other Valves, 18-Jun-21, Prepare RFQ - Other ValvesIssue RFQ & Receive Bids - Other Valves, 19-Jul-21, Issue RFQ & Receive Bids - Other ValvesEvaluate Bids - Other Valves, 03-Aug-21, Evaluate Bids - Other ValvesPrepare Purchase Request & obtain Approval - Other Valves, 17-Aug-21,  Prepare Purchase Request  & obtain Approval - Other ValvesIssue PO - Other Valves, 24-Aug-21, Issue PO - Other ValvesPrepare RFQ - Other Valves, 24-Aug-21, Prepare RFQ - Other ValvesIssue RFQ & Receive Bids - Other Valves, 15-Sep-21, Issue RFQ & Receive Bids - Other ValvesEvaluate Bids - Other Valves, 29-Sep-21, Evaluate Bids - Other ValvesPrepare Purchase Request & obtain Approval - Other Valves, 06-Oct-21, Prepare Purchase Request & obtain Approval - Other ValvesIssue PO - Fittings, 14-Oct-21, Issue PO - FittingsPrepare Purchase Request & obtain Approval - Misc. Material, 02-Dec-21, Prepare Purchase Request & obtain Approval - Misc. MaterialIssue PO - Misc. Material, 09-Dec-21, Issue PO - Misc. MaterialPrepare RFQ - Filter Vessel, 04-Nov-21Issue RFQ & Receive Bids - Filter Vessel, 02-Dec-21Evaluate Bids - Filter Vessel, 16-Dec-21Prepare Purchase Request & obtain Approval - Filter Vessel, 31-Dec-21Issue PO - Filter Vessel, 10-Jan-22Prepare RFQ - Control Valves, 29-Jan-21Issue RFQ & Receive Bids - Control Valves, 24-Feb-21Evaluate Bids - Control Valves, 10-Mar-21Prepare Purchase Request & obtain Approval - Control Valves, 24-Mar-21Issue PO - Control Valves, 31-Mar-21Prepare RFQ - Other Valves, 18-Jun-21Issue RFQ & Receive Bids - Other Valves, 19-Jul-21Evaluate Bids - Other Valves, 03-Aug-21Prepare Purchase Request & obtain Approval - Other Valves, 17-Aug-21Issue PO - Other Valves, 24-Aug-21Prepare RFQ - Meters, 24-Aug-21Issue RFQ & Receive Bids - Meters, 15-Sep-21Evaluate Bids - Meters, 29-Sep-21Prepare Purchase Request & obtain Approval - Meters, 06-Oct-21Issue PO - Meters, 14-Oct-21Prepare RFQ - Pipes, 24-Aug-21Issue RFQ & Receive Bids - Pipes, 15-Sep-21Evaluate Bids - Pipes, 29-Sep-21Prepare Purchase Request & obtain Approval - Pipes, 06-Oct-21Issue PO - Pipes, 14-Oct-21Prepare RFQ - Fittings, 24-Aug-21Issue RFQ & Receive Bids - Fittings, 15-Sep-21Evaluate Bids - Fittings, 29-Sep-21Prepare Purchase Request & obtain Approval - Fittings, 06-Oct-21Issue PO - Fittings, 14-Oct-21Prepare Purchase Request & obtain Approval - Misc. Material, 02-Dec-21Issue PO - Misc. Material, 09-Dec-21

550d

563d

563d

563d

66d

Update Design Basis Memorandum, 17-Dec-20

Update Alignment Sheets, 24-Dec-20

Prepare Pipeline Calcs., Dwgs. & Reports, 24-Dec-20

Conduct Stress Analysis, 24-Dec-20

Update BoM, 31-Dec-20, Update BoM

Submit 60% Design Package, 08-Jan-21, Submit 60% Design Package, 08-Jan-21
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Activity ID Activity Name Remaining
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PA1310 FortisBC Review of 60% Design Package 10d 11-Jan-21 22-Jan-21 Not Started

PA1320 60% Design Package - Review Meeting 1d 25-Jan-21 25-Jan-21 Not Started

90% Design Package90% Design Package 41d 26-Jan-21 24-Mar-21

PA1330 Update Alignment Sheets 15d 26-Jan-21 16-Feb-21 Not Started

PA1340 Update Design Basis Memorandum 15d 26-Jan-21 16-Feb-21 Not Started

PA1360 Update Pipeline Calcs., Dwgs. & Reports 15d 02-Feb-21 23-Feb-21 Not Started

PA1380 Update Stress Analysis 15d 02-Feb-21 23-Feb-21 Not Started

PA1570 Update BoM 5d 17-Feb-21 23-Feb-21 Not Started

PA1400 Submit 90% Design Package 0d 09-Mar-21 Not Started

PA1410 FortisBC Review of 90% Design Package 10d 10-Mar-21 23-Mar-21 Not Started

PA1420 90% Design Package - Review Meeting 1d 24-Mar-21 24-Mar-21 Not Started

IFC Design PackageIFC Design Package 20d 25-Mar-21 22-Apr-21

PA1440 Finalize Design Basis Memorandum 7d 25-Mar-21 05-Apr-21 Not Started

PA1430 Finalize Alignment Sheets 10d 25-Mar-21 08-Apr-21 Not Started

PA1460 Finalize Pipeline Calcs., Dwgs. & Reports 10d 01-Apr-21 15-Apr-21 Not Started

PA1480 Finalize Stress Analysis 10d 01-Apr-21 15-Apr-21 Not Started

PA1580 Finalize BoM 5d 09-Apr-21 15-Apr-21 Not Started

PA1500 Submit IFC Design Package 0d 22-Apr-21 Not Started

As-BuiltAs-Built 20d 16-Dec-22 13-Jan-23

PA2810 Prepare & Submit As-Built Package 20d 16-Dec-22 13-Jan-23 Not Started

Stations M-000X.3.C.1.4Stations M-000X.3.C.1.4 553d 05-Nov-20 13-Jan-23

External Eng Stations-Consultant M-000X.3.C.1.4.2External Eng Stations-Consultant M-000X.3.C.1.4.2 553d 05-Nov-20 13-Jan-23

60% Design Package60% Design Package 45d 05-Nov-20 08-Jan-21

PA1270 Update Mechanical Drawings 35d 05-Nov-20 24-Dec-20 Not Started

PA1290 Prepare Structural Drawings 25d 04-Dec-20 08-Jan-21 Not Started

90% Design Package90% Design Package 30d 26-Jan-21 09-Mar-21

PA1350 Update Mechanical Drawings 15d 26-Jan-21 16-Feb-21 Not Started

PA1390 Update Structural Drawings 15d 17-Feb-21 09-Mar-21 Not Started

IFC Design PackageIFC Design Package 20d 25-Mar-21 22-Apr-21

PA1450 Finalize Mechanical Drawings 10d 25-Mar-21 08-Apr-21 Not Started

PA1490 Finalize Structural Drawings 10d 09-Apr-21 22-Apr-21 Not Started

As-BuiltAs-Built 20d 16-Dec-22 13-Jan-23

PA1790 Prepare & Submit As-Built Package 20d 16-Dec-22 13-Jan-23 Not Started

Plan B M-000X.3.C.2Plan B M-000X.3.C.2 563d 22-Oct-20 13-Jan-23

Construction Management M-000X.3.DConstruction Management M-000X.3.D 727d 02-Nov-20 28-Sep-23

Plan A M-000X.3.D.1Plan A M-000X.3.D.1 726d 02-Nov-20 28-Sep-23

External Const-Svcs-Consultant M-000X.3.D.1.2External Const-Svcs-Consultant M-000X.3.D.1.2 726d 02-Nov-20 28-Sep-23

PA1000 Project Award 0d 02-Nov-20* Not Started

PA1020 Submit 60% Design Package 0d 08-Jan-21 Not Started

PA1030 Submit 90% Design Package 0d 09-Mar-21 Not Started

PA1050 Place PO - Line Pipe 0d 31-Mar-21 Not Started

PA1040 Submit IFC Design Package 0d 22-Apr-21 Not Started

PA1070 Place PO - Mainline Construction Contractor 0d 08-Sep-21 Not Started

PA1060 Deliver to Yard - Line Pipe 0d 27-Apr-22 Not Started

PA1100 Commence Construction 0d 04-May-22 Not Started

PA1110 Mechanical Completion 0d 21-Sep-22 Not Started

PA1210 Pipeline In-Service 0d 15-Dec-22 Not Started

PA1220 Submit As-Built Drawing Package 0d 13-Jan-23 Not Started

PA2780 Existing Line available for Demolition 0d 31-Mar-23 Not Started

PA 2000 Complete TP/ DP Line Abandonment 0d 14-Jul-23 Not Started

PA2690 Complete Removal of Pipe on Bridge 0d 28-Sep-23 Not Started

Plan B M-000X.3.D.2Plan B M-000X.3.D.2 727d 02-Nov-20 28-Sep-23

S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul
Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3

2021 2022 2023 2024

FortisBC Review of 60% Design Package, 22-Jan-21

60% Design Package - Review Meeting, 25-Jan-21

41d

Update Alignment Sheets, 16-Feb-21

Update Design Basis Memorandum, 16-Feb-21

Update Pipeline Calcs., Dwgs. & Reports, 23-Feb-21

Update Stress Analysis, 23-Feb-21

Update BoM, 23-Feb-21, Update BoM

Submit 90% Design Package, 09-Mar-21, Submit 90% Design Package, 09-Mar-21

FortisBC Review of 90% Design Package, 23-Mar-21, FortisBC Review of 90% Design Package

90% Design Package - Review Meeting, 24-Mar-21, 90% Design Package - Review Meeting

20d

Finalize Design Basis Memorandum, 05-Apr-21, Finalize Design Basis Memorandum

Finalize Alignment Sheets, 08-Apr-21, Finalize Alignment Sheets

Finalize Pipeline Calcs., Dwgs. & Reports, 15-Apr-21

Finalize Stress Analysis, 15-Apr-21, Finalize Stress Analysis

Finalize BoM, 15-Apr-21, Finalize BoM

Submit IFC Design Package, 22-Apr-21, Submit IFC Design Package, 22-Apr-21, Submit IFC Design Package

20d

Prepare & Submit As-Built Package, 13-Jan-23

553d

553d

35d

Update Mechanical Drawings, 24-Dec-20

Prepare Structural Drawings, 08-Jan-21

30d

Update Mechanical Drawings, 16-Feb-21

Update Structural Drawings, 09-Mar-21

20d

Finalize Mechanical Drawings, 08-Apr-21, Finalize Mechanical Drawings

Finalize Structural Drawings, 22-Apr-21, Finalize Structural Drawings

20d

Prepare & Submit As-Built Package, 13-Jan-23

563dUpdate Design Basis Memorandum, 17-Dec-20Update Alignment Sheets, 24-Dec-20Prepare Pipeline Calcs., Dwgs. & Reports, 24-Dec-20Conduct Stress Analysis, 24-Dec-20Update BoM, 31-Dec-20, Update BoMSubmit 60% Design Package, 08-Jan-21, Submit 60% Design Package, 08-Jan-21FortisBC Review of 60% Design Package, 22-Jan-2160% Design Package - Review Meeting, 25-Jan-21Update Alignment Sheets, 16-Feb-21Update Design Basis Memorandum, 16-Feb-21Update Pipeline Calcs., Dwgs. & Reports, 23-Feb-21Update Stress Analysis, 23-Feb-21Update BoM, 23-Feb-21, Update BoMSubmit 90% Design Package, 09-Mar-21, Submit 90% Design Package, 09-Mar-21FortisBC Review of 90% Design Package, 23-Mar-21, FortisBC Review of 90% Design Package90% Design Package - Review Meeting, 24-Mar-21, 90% Design Package - Review MeetingFinalize Design Basis Memorandum, 05-Apr-21, Finalize Design Basis MemorandumFinalize Alignment Sheets, 08-Apr-21, Finalize Alignment SheetsFinalize Pipeline Calcs., Dwgs. & Reports, 15-Apr-21Finalize Stress Analysis, 15-Apr-21, Finalize Stress AnalysisFinalize BoM, 15-Apr-21, Finalize BoMSubmit IFC Design Package, 22-Apr-21, Submit IFC Design Package, 22-Apr-21, Submit IFC Design PackagePrepare & Submit As-Built Package, 13-Jan-23Update Mechanical Drawings, 24-Dec-20Prepare Structural Drawings, 08-Jan-21Update Mechanical Drawings, 16-Feb-21Update Structural Drawings, 09-Mar-21Finalize Mechanical Drawings, 08-Apr-21, Finalize Mechanical DrawingsFinalize Structural Drawings, 22-Apr-21, Finalize Structural Drawings Prepare & Submit As-Built Package, 13-Jan-23

727d

726d

726d

Project Award, , Project Award, 

Submit 60% Design Package, 08-Jan-21, Submit 60% Design Package, 08-Jan-21

Submit 90% Design Package, 09-Mar-21, Submit 90% Design Package, 09-Mar-21

Place PO - Line Pipe, 31-Mar-21

Submit IFC Design Package, 22-Apr-21, Submit IFC Design Package, 22-Apr-21, Submit IFC Design Package

Place PO - Mainline Construction Contractor, 08-Sep-21

Deliver to Yard - Line Pipe, 27-Apr-22, Deliver to Yard - Line Pipe, 27-Apr-22, Deliver to Yard - Line Pipe

Commence Construction, , Commence Construction

Mechanical Completion, 21-Sep-22

Pipeline In-Service, 15-Dec-22

Submit As-Built Drawing Package, 13-Jan-23

Existing Line available for Demolition, 31-Mar-23

Complete TP/ DP Line Abandonment, 14-Jul-23

Complete Removal of Pipe on Bridge, 28-Sep-23

727dProject Award, , Project Award, Submit 60% Design Package, 08-Jan-21, Submit 60% Design Package, 08-Jan-21Submit 90% Design Package, 09-Mar-21, Submit 90% Design Package, 09-Mar-21Place PO - Line Pipe, 31-Mar-21Submit IFC Design Package, 22-Apr-21, Submit IFC Design Package, 22-Apr-21, Submit IFC Design PackageDeliver to Yard - Line Pipe, 19-Jul-21Place PO - Mainline Construction Contractor, 08-Sep-21Commence Construction, , Commence ConstructionMechanical Completion, 26-Sep-22Pipeline In-Service, 15-Dec-22Submit As-Built Drawing Package, 13-Jan-23Existing Line available for Demolition, 31-Mar-23Complete TP/ DP Line Abandonment, 14-Jul-23Complete Removal of Pipe on Bridge, 28-Sep-23

Pattullo Gasline Replacement (PGR)
Integrated Master Schedule

Broadway / Gaglardi

Remaining Level of Effort

Actual Level of Effort

Actual Work

Remaining Work

Critical Primary 

Milestone

Summary

Critical Secondary
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Activity ID Activity Name Remaining
Duration

Start Date Finish Date Activity Status

Pipeline /Area M-000X.3.EPipeline /Area M-000X.3.E 455d 01-Jun-21 27-Mar-23

Plan A M-000X.3.E.1Plan A M-000X.3.E.1 455d 01-Jun-21 27-Mar-23

Pipe Spread 1/Sub Area Direct M-000X.3.E.1Pipe Spread 1/Sub Area Direct M-000X.3.E.1 455d 01-Jun-21 27-Mar-23

Materials M-000X.3.E.1.4Materials M-000X.3.E.1.4 229d 01-Jun-21 27-Apr-22

Overland Route M-000X.3.E.1Overland Route M-000X.3.E.1 229d 01-Jun-21 27-Apr-22

Pipeline  M-000X.3.E.1.4.1Pipeline  M-000X.3.E.1.4.1 20d 30-Mar-22 27-Apr-22

PA1540 Manufacture & Deliver to Yard - Line Pipe 20d 30-Mar-22 27-Apr-22 Not Started

Casing Pipe  M-000X.3.E.1.4.2Casing Pipe  M-000X.3.E.1.4.2 20d 30-Mar-22 27-Apr-22

PA2620 Manufacture & Deliver to Yard - Casing Pipe 20d 30-Mar-22 27-Apr-22 Not Started

Induction Bends M-000X.3.E.1.4.3Induction Bends M-000X.3.E.1.4.3 40d 02-Mar-22 27-Apr-22

PA1520 Manufacture & Deliver to Yard - Induction Bends 40d 02-Mar-22 27-Apr-22 Not Started

Mainline Block Valves M-000X.3.E.1.4.4Mainline Block Valves M-000X.3.E.1.4.4 226d 01-Jun-21 22-Apr-22

PA1600 Manufacture & Deliver to Yard - Actuated Valves 226d 01-Jun-21 22-Apr-22 Not Started

Other Valves M-000X.3.E.1.4.5Other Valves M-000X.3.E.1.4.5 130d 22-Oct-21 27-Apr-22

PA1970 Manufacture & Deliver to Yard - Other Valves 130d 22-Oct-21 27-Apr-22 Not Started

Fittings M-000X.3.E.1.4.6Fittings M-000X.3.E.1.4.6 55d 08-Feb-22 27-Apr-22

PA1980 Manufacture & Deliver to Yard - Fittings 55d 08-Feb-22 27-Apr-22 Not Started

Miscellaneous Items M-000X.3.E.1.4.7Miscellaneous Items M-000X.3.E.1.4.7 75d 11-Jan-22 27-Apr-22

PA1620 Purchase & Deliver to Yard - Misc. Material 75d 11-Jan-22 27-Apr-22 Not Started

Overland Route - DP M-000X.3.E.3Overland Route - DP M-000X.3.E.3 130d 22-Oct-21 27-Apr-22

Pipeline  M-000X.3.E.3.4.1Pipeline  M-000X.3.E.3.4.1 5d 21-Apr-22 27-Apr-22

PA2040 Manufacture & Deliver to Yard - Line Pipe 5d 21-Apr-22 27-Apr-22 Not Started

Induction Bends M-000X.3.E.3.4.2Induction Bends M-000X.3.E.3.4.2 40d 02-Mar-22 27-Apr-22

PA2060 Manufacture & Deliver to Yard - Induction Bends 40d 02-Mar-22 27-Apr-22 Not Started

Other Valves M-000X.3.E.3.4.4Other Valves M-000X.3.E.3.4.4 130d 22-Oct-21 27-Apr-22

PA2070 Manufacture & Deliver to Yard - Other Valves 130d 22-Oct-21 27-Apr-22 Not Started

Fittings M-000X.3.E.3.4.5Fittings M-000X.3.E.3.4.5 55d 08-Feb-22 27-Apr-22

PA2080 Manufacture & Deliver to Yard - Fittings 55d 08-Feb-22 27-Apr-22 Not Started

Construction M-000X.3.E.1.6Construction M-000X.3.E.1.6 265d 09-Mar-22 27-Mar-23

Overland Route M-000X.3.E.1Overland Route M-000X.3.E.1 265d 09-Mar-22 27-Mar-23

Work package 1 M-000X.3.E.1.6.1 - All SpreadsWork package 1 M-000X.3.E.1.6.1 - All Spreads 265d 09-Mar-22 27-Mar-23

PA2020 Contractor Yard Set Up 10d 09-Mar-22 22-Mar-22 Not Started

PA1780 Start Mobilization 0d 27-Apr-22 Not Started

PA1740 Conduct Hydrotest & Caliper Pigging, Cleaning, & Drying 18d 03-Aug-22 24-Aug-22 Not Started

PA2010 Conduct Final Clean Up & Restoration 18d 21-Sep-22 12-Oct-22 Not Started

PA2030 Develop & Clear Punch List, Commissioning & Start-Up 60d 22-Sep-22 15-Dec-22 Not Started

PA2710 In-Service (New Gasline) 0d 15-Dec-22 Not Started

PA2720 Perform Conditioning/ Pickling of new gasline 84d 19-Dec-22 27-Mar-23 Not Started

Work package 2 M-000X.3.E.1.6.2 - Spread 1Work package 2 M-000X.3.E.1.6.2 - Spread 1 49d 04-May-22 30-Jun-22

PA1680 Install Mainline - Section 1 49d 04-May-22 30-Jun-22 Not Started

Work package 3 M-000X.3.E.1.6.3 - Spread 2Work package 3 M-000X.3.E.1.6.3 - Spread 2 39d 10-Jun-22 26-Jul-22

PA1690 Install Mainline - Section 2 39d 10-Jun-22 26-Jul-22 Not Started

Work package 4 M-000X.3.E.1.6.4 - Spread 3Work package 4 M-000X.3.E.1.6.4 - Spread 3 32d 04-May-22 10-Jun-22

PA1700 Install Mainline - Section 3 32d 04-May-22 10-Jun-22 Not Started

Work package 6 M-000X.3.E.1.6.5 - Spread 4Work package 6 M-000X.3.E.1.6.5 - Spread 4 45d 04-May-22 25-Jun-22

PA1710 Install Mainline - Section 4 45d 04-May-22 25-Jun-22 Not Started

Work package 7 M-000X.3.E.1.6.6 - CrossingsWork package 7 M-000X.3.E.1.6.6 - Crossings 71d 04-May-22 26-Jul-22

PA1720 Install HDD 60d 04-May-22 13-Jul-22 Not Started

PA1770 Install Aerial Bridges 70d 04-May-22 25-Jul-22 Not Started

PA1730 Install Road Bores 51d 27-May-22 26-Jul-22 Not Started

Overland Route - DP M-000X.3.E.3Overland Route - DP M-000X.3.E.3 10d 25-Jun-22 07-Jul-22

Work package 1 M-000X.3.E.3.6.1 - Spread 5Work package 1 M-000X.3.E.3.6.1 - Spread 5 10d 25-Jun-22 07-Jul-22

PA2610 Install Mainline - Section 5 10d 25-Jun-22 07-Jul-22 Not Started

Plan B M-000X.3.E.2Plan B M-000X.3.E.2 444d 01-Jun-21 10-Mar-23

S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul
Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3

2021 2022 2023 2024

454d

454d

454d

229d

229d

20d

Manufacture & Deliver to Yard - Line Pipe, 27-Apr-22, Manufacture & Deliver to Yard - Line Pipe

20d

Manufacture & Deliver to Yard - Casing Pipe, 27-Apr-22, Manufacture & Deliver to Yard - Casing Pipe

40d

Manufacture & Deliver to Yard - Induction Bends, 27-Apr-22, Manufacture & Deliver to Yard - Induction Bends

226d

Manufacture & Deliver to Yard - Actuated Valves, 22-Apr-22, Manufacture & Deliver to Yard - Actuated Valves

130d

Manufacture & Deliver to Yard - Other Valves, 27-Apr-22

55d

Manufacture & Deliver to Yard - Fittings, 27-Apr-22

75d

Purchase & Deliver to Yard - Misc. Material, 27-Apr-22, Purchase & Deliver to Yard - Misc. Material

130d

5d

Manufacture & Deliver to Yard - Line Pipe, 27-Apr-22

40d

Manufacture & Deliver to Yard - Induction Bends, 27-Apr-22

130d

Manufacture & Deliver to Yard - Other Valves, 27-Apr-22

55d

Manufacture & Deliver to Yard - Fittings, 27-Apr-22

264d

264d

264d

Contractor Yard Set Up, 22-Mar-22

Start Mobilization, , Start Mobilization, , Start Mobilization

Conduct Hydrotest & Caliper Pigging, Cleaning, & Drying, 24-Aug-22, Conduct Hydrotest & Caliper Pigging, Cleaning, & Drying

Conduct Final Clean Up & Restoration, 12-Oct-22

Develop & Clear Punch List, Commissioning & Start-Up, 15-Dec-22, Develop & Clear Punch List, Commissioning & Start-Up

In-Service (New Gasline), 15-Dec-22, In-Service (New Gasline), 15-Dec-22, In-Service (New Gasline)

Perform Conditioning/ Pickling of new gasline, 27-Mar-23, Perform Conditioning/ Pickling of new gasline

49d

Install Mainline - Section 1, 30-Jun-22

39d

Install Mainline - Section 2, 26-Jul-22, Install Mainline - Section 2

32d

Install Mainline - Section 3, 10-Jun-22, Install Mainline - Section 3

45d

Install Mainline - Section 4, 25-Jun-22

71d

Install HDD, 13-Jul-22, Install HDD

Install Aerial Bridges, 25-Jul-22, Install Aerial Bridges

Install Road Bores, 26-Jul-22, Install Road Bores

10d

10d

Install Mainline - Section 5, 07-Jul-22

454dManufacture & Deliver to Yard - Line Pipe, 19-Jul-21Manufacture & Deliver to Yard - Casing Pipe, 19-Jul-21Manufacture & Deliver to Yard - Induction Bends, 27-Apr-22, Manufacture & Deliver to Yard - Induction BendsManufacture & Deliver to Yard - Actuated Valves, 22-Apr-22, Manufacture & Deliver to Yard - Actuated ValvesManufacture & Deliver to Yard - Other Valves, 27-Apr-22, Manufacture & Deliver to Yard - Other ValvesManufacture & Deliver to Yard - Fittings, 14-Feb-22Purchase & Deliver to Yard - Misc. Material, 27-Apr-22, Purchase & Deliver to Yard - Misc. MaterialManufacture & Deliver to Yard - Line Pipe, 19-Jul-21Manufacture & Deliver to Yard - Induction Bends, 27-Apr-22, Manufacture & Deliver to Yard - Induction BendsManufacture & Deliver to Yard - Other Valves, 27-Apr-22, Manufacture & Deliver to Yard - Other ValvesManufacture & Deliver to Yard - Fittings, 14-Feb-22Contractor Yard Set Up, 22-Mar-22Start Mobilization, , Start Mobilization, , Start MobilizationConduct Hydrotest & Caliper Pigging, Cleaning, & Drying, 29-Aug-22, Conduct Hydrotest & Caliper Pigging, Cleaning, & DryingConduct Final Clean Up & Restoration, 17-Oct-22Develop & Clear Punch List, Commissioning & Start-Up, 15-Dec-22In Service (New Gasline), 15-Dec-22, In Service (New Gasline), 15-Dec-22Perform Conditioning / Pickling of new gasline, 10-Mar-23Install Mainline - Section 1, 14-Jun-22, Install Mainline - Section 1Install Mainline Valve Facility, 11-Jul-22Install Mainline - Section 2, 28-Jun-22Install Mainline - Section 3, 07-Jun-22Install Mainline - Section 4, 14-Jul-22, Install Mainline - Section 4Install Road Bores, 13-Jul-22Install HDD, 28-Jul-22, Install HDDInstall Mainline - Section 5, 01-Aug-22, Install Mainline - Section 5

Pattullo Gasline Replacement (PGR)
Integrated Master Schedule

Broadway / Gaglardi

Remaining Level of Effort

Actual Level of Effort

Actual Work

Remaining Work

Critical Primary 

Milestone

Summary

Critical Secondary

Critical Tertiary
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Activity ID Activity Name Remaining
Duration

Start Date Finish Date Activity Status

Facilities/Area  M-000X.3.FFacilities/Area  M-000X.3.F 373d 01-Apr-21 26-Sep-22

Plan A M-000X.3.F.1Plan A M-000X.3.F.1 370d 01-Apr-21 21-Sep-22

Station 1/Sub Area M-000X.3.F.1Station 1/Sub Area M-000X.3.F.1 370d 01-Apr-21 21-Sep-22

Materials M-000X.3.F.1.4Materials M-000X.3.F.1.4 272d 01-Apr-21 04-May-22

Valves M-000X.3.F.1.4.1-1Valves M-000X.3.F.1.4.1-1 130d 22-Oct-21 27-Apr-22

PA1920 Manufacture & Deliver to Yard - Other Valves 130d 22-Oct-21 27-Apr-22 Not Started

Regulators  M-000X.3.F.1.4.2-1Regulators  M-000X.3.F.1.4.2-1 80d 01-Apr-21 26-Jul-21

PA1900 Manufacture & Deliver to Yard - Control Valves 80d 01-Apr-21 26-Jul-21 Not Started

Meters M-000X.3.F.1.4.3-1Meters M-000X.3.F.1.4.3-1 110d 26-Nov-21 04-May-22

PA1910 Manufacture & Deliver to Yard - Meters 110d 26-Nov-21 04-May-22 Not Started

Filter Vessel M-000X.3.F.1.4.4Filter Vessel M-000X.3.F.1.4.4 54d 08-Feb-22 12-Apr-22

PA1890 Manufacture & Deliver to Yard - Filter Vessel 54d 08-Feb-22 12-Apr-22 Not Started

Pipes M-000X.3.F.1.4.5Pipes M-000X.3.F.1.4.5 55d 08-Feb-22 27-Apr-22

PA1940 Purchase & Deliver to Yard - Pipes 55d 08-Feb-22 27-Apr-22 Not Started

Fittings M-000X.3.F.1.4.6Fittings M-000X.3.F.1.4.6 55d 08-Feb-22 27-Apr-22

PA1950 Manufacture & Deliver to Yard - Fittings 55d 08-Feb-22 27-Apr-22 Not Started

Miscellaneous Items M-000X.3.F.1.4.7Miscellaneous Items M-000X.3.F.1.4.7 75d 11-Jan-22 27-Apr-22

PA1960 Purchase & Deliver to Yard - Misc. Material 75d 11-Jan-22 27-Apr-22 Not Started

Construction M-000X.3.F.1.6Construction M-000X.3.F.1.6 24d 24-Aug-22 21-Sep-22

PA1800 Build Pressure Reduction Station 24d 24-Aug-22 21-Sep-22 Not Started

Plan B M-000X.3.F.2Plan B M-000X.3.F.2 373d 01-Apr-21 26-Sep-22

Abandonment/ Demolition/ Removal M-000X.3.GAbandonment/ Demolition/ Removal M-000X.3.G 144d 11-Mar-23 28-Sep-23

Plan A M-000X.3.G.1Plan A M-000X.3.G.1 172d 11-Mar-23 28-Sep-23

Pipeline  Abandonment/Demolition/Removal M-000X.3.G.1Pipeline  Abandonment/Demolition/Removal M-000X.3.G.1 172d 11-Mar-23 28-Sep-23

External Demo Pipe-Consultant  M-000X.3.G.1.2External Demo Pipe-Consultant  M-000X.3.G.1.2 172d 11-Mar-23 28-Sep-23

PA2730 Degasify and Purge of existing gasline 14d 11-Mar-23 27-Mar-23 Not Started

PA2740 Existing Line available for Demolition 0d 31-Mar-23 Not Started

PA1990 Abandonment of Existing Gasline (NW) 43d 03-Apr-23 22-May-23 Not Started

PA2680 Abandonment of Existing Gasline (Surrey) 43d 03-Apr-23 22-May-23 Not Started

PA2750 Demolish Pattullo Gate Station 16d 23-May-23 09-Jun-23 Not Started

PA2760 Deactivate and Retrofit Upstream of Pattullo Gate Station 28d 12-Jun-23 14-Jul-23 Not Started

PA2770 Demolition of Pipe on Bridge 65d 14-Jul-23 28-Sep-23* Not Started

Plan B M-000X.3.G.2Plan B M-000X.3.G.2 173d 11-Mar-23 28-Sep-23

S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul A S O N D J F M A M J Jul
Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3

2021 2022 2023 2024

373d

370d

370d

272d

130d

Manufacture & Deliver to Yard - Other Valves, 27-Apr-22

80d

Manufacture & Deliver to Yard - Control Valves, 26-Jul-21

110d

Manufacture & Deliver to Yard - Meters, 04-May-22

45d

Manufacture & Deliver to Yard - Filter Vessel, 12-Apr-22

55d

Purchase & Deliver to Yard - Pipes, 27-Apr-22

55d

Manufacture & Deliver to Yard - Fittings, 27-Apr-22

75d

Purchase & Deliver to Yard - Misc. Material, 27-Apr-22

24d

Build Pressure Reduction Station, 21-Sep-22, Build Pressure Reduction Station

373dManufacture & Deliver to Yard - Other Valves, 27-Apr-22Manufacture & Deliver to Yard - Control Valves, 26-Jul-21Manufacture & Deliver to Yard - Meters, 04-May-22Manufacture & Deliver to Yard - Filter Vessel, 12-Apr-22Purchase & Deliver to Yard - Pipes, 14-Feb-22Manufacture & Deliver to Yard - Fittings, 14-Feb-22Purchase & Deliver to Yard - Misc. Material, 27-Apr-22Build Pressure Reduction Station, 26-Sep-22, Build Pressure Reduction Station

140d

169d

169d

169d

Degasify and Purge of existing gasline, 27-Mar-23, Degasify and Purge of existing gasline

Existing Line available for Demolition, 31-Mar-23, Existing Line available for Demolition, 31-Mar-23, Existing Line available for Demolition

Abandonment of Existing Gasline (NW), 22-May-23, Abandonment of Existing Gasline (NW)

Abandonment of Existing Gasline (Surrey), 22-May-23, Abandonment of Existing Gasline (Surrey)

Demolish Pattullo Gate Station, 09-Jun-23, Demolish Pattullo Gate Station

Deactivate and Retrofit Upstream of Pattullo Gate Station, 14-Jul-23, Deactivate and Retrofit Upstream of Pattullo Gate Station

Demolition of Pipe on Bridge, 28-Sep-23*, Demolition of Pipe on Bridge

169dDegasify and Purge of existing gasline, 27-Mar-23Existing Line available for Demolition, 31-Mar-23, Existing Line available for Demolition, 31-Mar-23Abandonment of Existing Gasline (NW), 22-May-23Abandonment of Existing Gasline (Surrey), 22-May-23Demolish Pattullo Gate Station, 09-Jun-23Deactivate and Retrofit Upstream of Pattullo Gate Station, 14-Jul-23Demolition of Pipe on Bridge, 28-Sep-23*

Pattullo Gasline Replacement (PGR)
Integrated Master Schedule

Broadway / Gaglardi

Remaining Level of Effort

Actual Level of Effort
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Critical Primary 
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Critical Tertiary
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16705 Fraser Highway 
Surrey, B.C.  V4N 0E8 


Tel: (604) 576-7000 
Fortisbc.com 
Jan 25, 2018 


Attn: Ms. Wendy Itagawa, M.Eng. P.Eng. 
Project Director, Pattullo Bridge Replacement, TransLink 
 


Dear Ms. Itagawa, 


Re: Installation of a Replacement Natural Gas Pipeline on the 
New Pattullo Bridge 


Request 
FortisBC Energy Inc. (FortisBC) owns and operates a 508 mm diameter natural gas pipeline, operating at 


700 kPa, located on the underside of the existing Pattullo Bridge. This pipeline supplies natural gas to 


approximately 41,000 customers in the New Westminster area. FortisBC understands that TransLink will 


be replacing the Pattullo Bridge over the next 5 years. In the interests of minimizing impacts on all 


FortisBC ratepayers due to this TransLink project, FortisBC formally applies for permission to install a 


replacement pipeline, with a nominal diameter of 323 mm and operating at a pressure of 2070 kPa, on 


the new bridge. A small land parcel on the North shore of the Fraser River to accommodate the 


installation of a pressure regulating station to reduce the pressure to 700 kPa for distribution would also 


be required. If the highly preferred option of the installation of the smaller but higher pressure pipeline, 


in compliance with the specifications laid out in section 14.3 of the MoTI Utility Policy Manual, is not 


acceptable to TransLink, FortisBC requests permission to install a replacement pipeline of equal 


diameter and pressure to the one that is currently in operation on the new bridge. 


The replacement pipeline will be built in accordance with CSA Standard Z662 Oil and Gas Pipeline 


Systems, the current Ministry of Transportation and Infrastructure Utility Policy Manual and FortisBC’s 


Internal Design Standards.  The proposed pipeline would have the following design parameters (the 


specific parameters will be confirmed during detailed design):  


Pipe Outside Diameter 323mm  Option 508mm Option 


Pipe Outside Diameter 323 mm 508 mm 
Maximum Operating Pressure 2070 kPa 700 kPa 


Wall Thickness 6.4 mm 6.4 mm 
Pipe Grade (CSA Z245.1) 359 MPa 290 MPa 
Operating Stress 52.4 MPa 27.8 MPa 
% Specified Maximum Yield Strength (%SMYS) 14.6% 9.6% 


Table 1: Bridge Mounted Pipeline Characteristics 


FortisBC has owned and operated the existing pipeline since 1957 with no incidents or issues, and has 


been quick and thorough in response to any requests or concerns by the owner of the bridge. As 


recently as 2015, FortisBC altered the pipeline at TransLink’s request to accommodate a planned seismic 


upgrade. FortisBC paid for and completed the work on schedule, complying with the request. Should the 







  
16705 Fraser Highway 
Surrey, B.C.  V4N 0E8 


Tel: (604) 576-7000 
Fortisbc.com 
Jan 25, 2018 


permit be granted, FortisBC will continue to manage and operate the pipeline in alignment with the 


bridge owner’s requirements. 


Rationale 
As per the letter from the Pattullo Bridge Replacement Project Director, Wendy Itagawa, M.Eng, P.Eng, 


re: "Pattullo Bridge Replacement Project - Existing Gas Pipeline on Bridge" dated June 6, 2017, the new 


Pattullo Bridge is expected to be open to traffic in 2022 and, as per the requirements of our pipeline 


permit, TransLink has directed FortisBC to decommission its 508 mm diameter natural gas pipeline by 


June 30, 2021. 


In addition to considering the options involving the installation of a pipeline on the new bridge, FortisBC 


has evaluated 5 other options at an AACE Class 5 level to meet the capacity requirements for supplying 


New Westminster with natural gas after the existing Pattullo Bridge Crossing has been decommissioned. 


The other options include two Horizontal Directional Drill (HDD) options across the Fraser River and 


three overland options to bring additional natural gas from Vancouver and Coquitlam into New 


Westminster. The options are summarized in Table 2: Summary of Options on page 4 and shown on a 


map in Appendix A.  


The options have been evaluated based on the ability to meet our system capacity requirements, the 


cost of installation and maintenance, the certainty of those costs, and our ability to successfully install 


the option within the timeframe established by TransLink. Based on these criteria, it has been 


determined that the bridge supported options summarized in our Request above are the best options 


from a cost and schedule perspective. 


Options Evaluated 


Bridge Supported 


The preferred solution would be the 323 mm, 2070 kPa bridge supported option due to its compliance 


with the Utility Policy Manual and increased capacity, allowing for more operational flexibility in the 


future. The second choice option would be the 508 mm, 700 kPa bridge supported option. They will 


both provide sufficient capacity in the long term for the lowest cost, and have the highest certainty of 


schedule and cost to install. 


If permitted, the new pipeline and pipeline supports would be designed and supplied by FortisBC with 


the understanding that TransLink’s successful bridge construction proponent would install the materials 


to FortisBC specifications. FortisBC would be responsible for validating and accepting the work done by 


the contractor, all tie-in work, and costs associated with the additional work. The specifics are to be 


agreed upon between FortisBC and TransLink if permission is granted. 


The pipeline underground bridge approaches as well as any station work would be done by FortisBC. The 


specific routing will depend on the approved pressure of the crossing, but in general will follow the SRY 


Railway (BC Hydro (SWM) Rwy) right of way between Scott Rd and Bridge Rd before heading north 
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Tel: (604) 576-7000 
Fortisbc.com 
Jan 25, 2018 


parallel to Bridge Road and paralleling King George Blvd onto the new bridge. On the New Westminster 


side, the pipe will head north along the new Columbia St alignment before tying in to the existing system 


at a location near the existing McBride Blvd and Columbia St intersection. If the Intermediate Pressure 


(323 mm, 2070 kPa) option is approved, an area 5m x 15m in this area will be required for an unmanned 


underground pressure reduction station with a hydraulic top for access and an above ground, pedestal 


mounted box for controls. These are typically installed within municipal road allowance, but outside 


travel lanes. Vehicle parking adjacent is necessary to allow FortisBC Technicians access to maintain the 


facility. 


HDD 


If a bridge supported option is not acceptable, the preferred solution becomes the high pressure HDD 


crossing, followed by the distribution pressure HDD. They are the next lowest cost options that will 


provide appropriate long term capacity. However, there is a high amount of uncertainty in both cost and 


schedule. 


The proposed procedure for HDD drilling begins with the setup of the entry points by driving long steel 


casings into the ground on both shores, then drilling a small pilot hole under the river. If the pilot hole is 


successful, not hitting any cobbles or other obstructions that the drill would be unable to continue 


through, the hole is then widened using multiple reaming passes. During reaming, cobbles or other 


obstructions may also be discovered that prevent further reaming or that fall into the hole, preventing 


its use. During the reaming activity, the pipe is laid out, welded into a continuous string, and tested at 


one of the entry points. Once the hole is of sufficient diameter, the pipe is attached to the drill string 


and pulled back through the hole to the drill rig. 


Both options would begin in Surrey at the north end of Olsen Rd in the SRY Rail Yard. In New 


Westminster, the high pressure option would start in the park north of Dufferin St, while the low 


pressure option would start near Victoria Heights on McBride Blvd, north-west of the Royal Ave 


intersection. 


Overland 


While the overland options are feasible, they are not desirable. They meet the long term capacity 


requirements, but are significantly more expensive, lengthy, and have a large amount of uncertainty. 


Each of the options are at least 10 km long and will create significant disruption in three different 


municipalities and with a multitude of other stakeholders. The feasible routes are generally within 


existing municipal road allowance but also cross a number of private and sensitive land parcels. 


Construction would require multiple lane closures to accommodate cutting and trenching of the paved 


surface to install the pipe. The use of the roads requires permitting from each affected municipality, and 


recent experience with this type of work in such heavily congested roadways has shown that extensive 


negotiation would be required to obtain those permits. Additional delays are expected due to the age of 
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the roads and the presence of numerous other utilities and buried infrastructure; both identified and 


unidentified.  


Considerations 


Capacity 


All 7 options meet FortisBC’s long term system capacity and resiliency requirements. The higher 


pressure, smaller diameter options are preferred as they offer higher capacity than the 700 kPa options. 


Cost 


An AACE Class 5 cost estimate was completed for each of the 7 options. The results indicate a cost of 


approximately $16 million for the direct attachment of the pipeline to the bridge, compared to between 


$21 and $89 million for the alternatives. FortisBC is accountable to the British Columbia Utilities 


Commission (BCUC) and our ratepayers for all costs. On this basis, FortisBC’s preference is to select the 


lowest-cost and technically-feasible option.  


Options Map Identifier Cost (+50%, -
30%) 


Risk 


Replacement on New 
Bridge 


Not drawn $15.8m Most cost certainty. 
Requires TransLink Approval 


508mm 700 kPa HDD Light blue HDD $21.3m Installation failure could lead to 
significant cost increase ($7m+) 


and schedule delay. Second failure 
could require abandonment of 


progress to date and restarting the 
process with an Overland option. 


323mm 4020 kPa HDD Dark blue HDD $26.0m Installation failure would lead to 
significant cost increase ($8m+) 


and schedule delay. Second failure 
could require abandonment of 


progress to date and restarting the 
process with an Overland option. 


Broadway & Gaglardi 
Pipeline with Fraser Loop 


Option 1 $64.1m Multiple stakeholders increases 
likelihood of schedule delay. 


Cape Horn Pipeline with 
Fraser Loop 


Option 2 $77.4m As above, but most challenging 
routing. 


Fraser Gate Pipeline with 
Como Lake Ave Loop 


Option 3 $88.6m Also as above, with Como Lake Ave 
looping notable for congestion 


Table 2: Summary of Options 


Schedule Certainty 


For all projects over $15 million, prior to starting work FortisBC is required to develop and submit an 


application to obtain a Certificate of Public Convenience and Necessity (CPCN) from the BCUC.  
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Prior to obtaining BCUC approval FortisBC is only permitted to incur costs on the CPCN application 


development requirements. It is expected to take until November 2019 to receive approval, leaving less 


than two years (2020 and the first half of 2021) to undertake all procurement and installation.  


The current schedule for all options has CPCN application development and Public Consultation 


occurring in 2018 through 2019, detailed design in 2019, and procurement/fabrication in 2020. 


The schedule certainty of the bridge supported installation options make them the only options that are 


likely to meet the TransLink established June 30, 2021 decommissioning date. Construction could begin 


mid-2020 and be completed early 2021. The HDD options would have construction beginning and 


ending in 2021, allowing for decommissioning of the existing line at the end of 2021. There is the 


possibility of expediting the HDD work, but a failed drill would delay past the deadline, and two failed 


drills would force FortisBC to abandon the attempt and start over with an overland option. Overland 


options would require construction activities occurring concurrently with procurement in 2020, 


continuing into 2021 to meet a decommissioning date at the end of 2021. There is little contingency 


built in to these schedules.  


The most significant unknown is the certainty of the schedule. Please note that FortisBC would be unable 


to supply customers in New Westminster without this crossing. If the installation is delayed for any 


reason, FortisBC would require the existing bridge to stay in place, supporting our pipe to supply New 


Westminster, until the installation can be completed. This could delay the bridge demolition and thus 


completion of the bridge replacement project. 


General Uncertainty for all options 


Any option will include a typical two year CPCN development and approval window. However, the 


November 2019 approval date could be delayed for a number of reasons, including intervener, 


municipal or stakeholder opposition. It is expected that opposition will be minimal, and the timeline 


possibly shorter, for the lower cost bridge supported options.  


HDD Uncertainty 


All HDD construction involves some uncertainty. Many concerns can be mitigated through geotechnical 


surveys and advance planning, but there is always an element of chance involved, especially in riverbeds 


that are known to have cobbles present, such as the Fraser River. 


The Pattullo Bridge Crossing location is a congested area with difficult geography given the elevation 


difference between the New Westminster and Surrey sides. If there is a failure, the congestion and 


geography make recovery unlikely, requiring a second attempt. 


Both proposed HDD routes have provision for a second attempt by moving the drill path nominally 10m 


and trying again. If the failure occurs early in the drill, the delay may be minimal. However, if the failure 


occurs during the pull-back, it is likely that the pipe will also be lost, meaning FortisBC would need to 


restart the procurement and string up process, resulting in a delay of up to 2 years.  
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If the second attempt fails, FortisBC would have to consider its next course of action; this could include 


submitting a revised CPCN application to attempt one of the overland options, with an additional delay 


of up to 5 years and at an increased cost of at least $70 million. 


Any delay in commissioning of the new pipe will require a corresponding delay to the decommissioning 


of the existing pipe, and therefore the demolition of the old bridge. The worst case delay could be up to 


7 years, should FortisBC experience two HDD failures and be forced to attempt an overland option. 


If FortisBC proceeds with the 323mm HDD option, access to the South Fraser Perimeter Road SRW will 


be required between March and July, 2021, including a short closure of Old Yale Rd East of the SFPR, in 


order to lay out and weld up the pipe in preparation for the pullback. It is understood that this will 


negatively impact the TransLink schedule, as road construction is tentatively scheduled for that time. 


Further discussion would be required with TransLink and their consultant during detailed design to 


mitigate this issue. 


If FortisBC attempts the 508mm HDD option, a 2.5 month shutdown of one North-Bound lane of 


McBride Ave will be required in order to prepare the pipe. Due to the length of the crossing, the pipe 


will have to be pulled back in two sections. The pipe will be strung out in two sections, pulled half way 


across the river, then stopped for 12-18 hours as the two sections are welded together and the weld 


inspected and coated. The pull would then be restarted.  This construction method contains the risk of a 


failure to complete the pipe pullback if the drill string becomes plugged in the hole during the delay for 


pipe welding. Should this risk be realized, the drill attempt would need to be abandoned and restarted 


as discussed previously.  


Overland Uncertainty 


The overland routes would involve significantly more complex routing and lengthy construction. They 


affect multiple municipalities and stakeholders. In addition, all overland routes either affect or are 


adjacent to environmentally sensitive areas, cross multiple fish bearing watercourses, private land 


parcels, protected areas and First Nations territories, all of which increase the likelihood of delays. 


FortisBC Requirements 
FortisBC believes that the bridge supported installation is the best option available based on the overall 


lowest cost estimate and the relative schedule certainty as compared to the HDD options, and the 


overland options. In order to proceed, FortisBC will require the following from TransLink: 


1. Per section 14.3 of the current MOTI Utility Handbook, gas pipelines up to 324mm diameter and 


2070 kPa operating pressure are permitted on bridges that have been designed according to 


seismic design guidelines, provided that alternative routes or crossings are not feasible due to 


environmental risk or sensitivity. While there is some environmental risk and sensitivity to the 5 


alternative options, FortisBC will require TransLink to waive that requirement due to the 
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schedule uncertainty associated with each of the 5 alternatives and the risk it poses to the 


Pattullo Bridge Replacement Project and existing bridge demolition schedule. 


2. Current FortisBC design standards dictate that the pipe must be serviceable and have no loss of 


containment in a 1:2475 seismic event. It is understood from discussions with Sam Young, P.Eng 


that the replacement bridge will be designed and built as either a Lifeline or Major-Route bridge, 


per CSA S6-14, and thus will survive a 1:2475 seismic event with minimal distortion. The 


distortion that does occur will be small enough that it can be mitigated in the pipe support 


design. FortisBC will require written confirmation that the bridge will be designed and built as 


either a Lifeline or Major-Route bridge. When available, FortisBC will also require the expected 


distortion to inform pipe support design.  


3. The new bridge will need to be designed to accommodate the weight of the pipe when filled 


with water for a hydrostatic pressure test. This would be approximately 320 kg/m for a 323mm 


OD pipe, or 450kg/m for a 508mm OD pipe. If this is not possible, FortisBC may be able to 


consider an alternate testing methodology. 


4. FortisBC will require access to the pipe for 5 year inspections as well as any necessary 


maintenance. This can be provided as either walkways, or a guarantee that we will be able to 


close an outside lane of traffic in order to perform the inspections via Snooper Truck. If FortisBC 


is the only user of the walkways, they will pay for TransLink’s Contractor to install them along 


with the pipe. If others will use them, FortisBC proposes proportional payment. 


5. If the 323mm, 2070kpa option is selected, FortisBC will require a 5m x 15m to 5m x 25m area on 


the New Westminster side of the bridge to install an underground pit station to reduce the 


pressure down to 700 kPa for distribution. The location needs to be readily accessible with 


parking for a FortisBC crew truck, and will need to be protected from traffic.  


6. FortisBC expects that TransLink’s bridge construction Contractor will install the FortisBC 


designed pipe, supports, and (if applicable) access platforms on the bridge and piers as they 


build the structure, and that TransLink will include this in the general RFP. FortisBC will bear the 


additional cost for this work. The Contractor will need to meet our installation standards and 


weld specifications (including visual inspection of welds, NDE of production welds, and coating 


standards). FortisBC will undertake tie-ins/underground work and facilitate the hydrostatic test. 


If this is unacceptable to TransLink, FortisBC is willing to discuss an acceptable alternative. 


FortisBC appreciates TransLink’s consideration in this matter and looks forward to your response. For 


any concerns or questions, please contact Andrew Doyle, P.Eng. 


Sincerely, 


 


Andrew Doyle, P.Eng 


Regional Engineer, Fraser Valley 


FortisBC Energy Inc. 







Appendix A – Map of Options  
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