
 
 
 
 

 
 
 

Joel Denomy 
Technical Manager 
Regulatory Applications 
Regulatory Affairs 
 

tel 416-495-5499 
EGIRegulatoryProceedings@enbridge.com 

Enbridge Gas Inc. 
500 Consumers Road 
North York, Ontario M2J 1P8 
Canada 
 

October 23, 2020 
 
 
VIA EMAIL and RESS 
 
Ms. Christine Long 
Board Secretary 
Ontario Energy Board 
2300 Yonge Street, 27th Floor 
Toronto, ON M4P 1E4 
 
Dear Ms. Long:  
 
Re:  Enbridge Gas Inc. (Enbridge Gas) 
    Ontario Energy Board (OEB) File:  EB-2020-0136 
     NPS 20 Replacement Cherry to Bathurst – Interrogatory Responses        
 
Further to the interrogatory responses filed by Enbridge Gas on October 21, 2020, 
enclosed please find the following outstanding responses. 
 

• Exhibit I.ED.5 
• Exhibit I.EP.2 
• Exhibit I.EP.3 
• Exhibit I.EP.8 
• Exhibit I.EP.10 
• Exhibit I.EP.12 
• Exhibit I.EP.18 
• Exhibit I.FRPO.5 
• Exhibit I.PP.13 
• Exhibit I.STAFF.3 

 
Please contact the undersigned if you have any questions. 

Yours truly, 

(Original Digitally Signed) 

Joel Denomy 
Technical Manager, Regulatory Applications 
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ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

Environmental Defence (ED) 
 
INTERROGATORY 
 
Reference: 
 
Exhibit B, Schedule 1, Pages 17-25 
 
Question: 
 
What is the threshold demand level at which an NPS 16 pipeline would be sufficient? 
Alternatively, if a single threshold demand level cannot be provided, please provide a 
number of scenarios wherein reduced demand would allow for an NPS 16 pipe. Please 
compare those demand levels with the current demand levels. 
 
Response: 
 
The Cherry to Bathurst section of the KOL forms a critical section of the HP pipeline grid 
that provides natural gas supply to downtown Toronto and surrounding area.  Under 
normal operating conditions, an NPS 16 pipeline would be sufficient to supply the 
network with natural gas to supply current demand for temperatures down to the design 
degree day of -23°C or 41 degree days.  However, as detailed at Exhibit B, Tab 1, 
Schedule 1 Pages 17 to 25, if pressures are not maintained then supply interruptions to 
customers could occur.  In its filing, Enbridge Gas examined three scenarios: No Feed 
from MSL Line; No Feed From West Mall Feeder Station; and Isolation of DV Line.  In 
all three scenarios, the downsizing of the C2B segment of the KOL was proved to be a 
non-viable option with current demand levels. 
 
The analysis to determine the threshold demand level at which an NPS 16 pipeline 
would be sufficient is an iterative process that is time-intensive to complete.  As such, 
Enbridge Gas only explored this analysis under one of the three scenarios noted above.   
The Isolation of the DV Line was chosen to complete this analysis because it was 
determined to be the most likely outage to occur, given that it has occurred on three 
separate occasions in recent years, whereas the other two scenarios (No Feed from the 
MSL Line and No Feed from West Mall Feeder Station) are potential, but hypothetical, 
situations.  Refer to Exhibit I.ED.2. 
 
If the DV Line was isolated on an 18 degree day (0°C), the current demand would have 
to be reduced by approximately 18% in order to ensure the continued supply of 
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customers.1 Enbridge Gas would like to underline that this assumed required reduction 
in natural gas consumption is only a high level approximation and not an exact figure.  
Much more detailed work would need to be done before Enbridge Gas could 
conclusively indicate what demand reductions are required to support an NPS 16 
solution.  Enbridge Gas has not completed any analysis to comprehensively identify 
which customers would necessarily be impacted by requiring their supply be reduced.  
As referenced in Exhibit I.ED.3, Enbridge Gas is unable to assume that future forecast 
reductions in natural gas demand will actually occur.  Future natural gas demand growth 
will factor into implementing many of the emission reductions targets identified in Exhibit 
I.ED.3, and Enbridge Gas is unable to speculate at this time which customers would be 
identified as having their supplies reduced.  Enbridge Gas’s continued focus, as it is 
obligated to serve the firm demands of its customers, is to ensure it has the assets 
required to safely meet its customer’s immediate and long-term demand requirements 
on an annual and Design Day and hourly basis and that remains its top priority. 
 
The potential reduction in demand required to implement an NPS 16 solution would not 
have a corresponding meaningful reduction in project cost.  Please refer to  
Exhibit I.FRPO.5 for cost estimate details.  An NPS 16 solution would have the further 
disadvantage of impacting existing operational flexibility that is critical to maintain supply 
to the downtown core of Toronto during adverse operating conditions.  A reduction in 
pipe size for this segment alone on the KOL line would also reduce Enbridge Gas’s 
ability to implement a straightforward inline-inspection program on the KOL main should 
it choose to do so in the future.  The existing pipeline has many unpiggable fittings on it 
currently, but Enbridge Gas’s current design practices for Vital Mains require piggable 
fittings for any new installation.  A pipeline constructed with different sizes negates this 
potential for single ILI runs, leading to increased future costs if an ILI program is 
developed for this pipeline in the future. 
 

 
1 The assumed 56,000m3/h demand to be served would need to be reduced to 46050m3/h.  The required 
reduction in demand would be higher in colder conditions. 
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ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

Energy Probe (EP) 
 
INTERROGATORY 
 
Reference: 
 
Exhibit B, Tab 1, Schedule 1, Page 1, paragraph 1 
 
Preamble: 
 
Energy Probe would like to understand how and why Enbridge management 
reached the decision to replace this particular section of KOL from Cherry Street to 
Bathurst Street. 
 
Question: 
 
a) On which date did Enbridge Gas management decide to replace this section of 

KOL? 
 

b) Please provide the positions/titles of management staff who made the decision. 

 
c) Please file the information that was presented to management staff in support of the 

decision including all presentations and reports. 

 
Response: 
 
a) to c) Enbridge Gas management formally endorsed this Project on September 20, 

2019, with the VP, Engineering, signing off on the Project Charter. The Project 
Charter is set out at Attachment 1 to this response. However, this Project has been 
recognized by Enbridge Gas management as being a critical replacement project as 
early as 2016 (refer to Exhibit I.EP.3). The Project was also identified within the 
Asset Management Plan in 2018 (refer to Exhibit I.EP.3 and Exhibit I.EP.4).  
Enbridge Gas staff met with senior management multiple times between February-
April 2019, where verbal approval was provided to commence the project 
management process.  The Project progressed through the Screening stage, with a 
Decision Record to proceed to the Initiation stage being signed off by Enbridge 
Gas’s VP, Engineering in parallel with the Project Charter on September 20, 2019. 
The Screening Decision Record is set out at Attachment 2 to this response.  The 
Project received approval on October 31, 2019 from the Director, System 
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Improvement, to advance to the Design and Procurement stage. This Decision 
Record is set out at Attachment 3 to this response.  
 
The Project Charter was signed off by the Manager, Capital Development & 
Delivery, the Director, System Improvement, and the VP, Engineering on September 
20, 2019.  The following table identifies the titles of all management that met about 
the Project from February-April, 2019. 

 
MANAGERS/SPECIALISTS DIRECTORS VP & SVP 

Manager Asset Classes Director Asset 
Management 

VP Engineering 

Technical Manager Asset 
Management Major Pipelines 

Director Major Projects & 
Planning 

SVP Operations 

Manager Integrity 
Assessment & Risk 

Asset Class Director - 
Pipelines 

 

Asset Class Manager 
Pipelines 

Toronto Regional Director  

Manager Capital 
Development & Delivery 

  

Specialist II Asset 
Management Major Projects 

  

 
 



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 1, Page 1 of 8



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 1, Page 2 of 8



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 1, Page 3 of 8



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 1, Page 4 of 8



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 1, Page 5 of 8



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 1, Page 6 of 8



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 1, Page 7 of 8



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 1, Page 8 of 8



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 2, Page 1 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 2, Page 2 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 2, Page 3 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 2, Page 4 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 2, Page 5 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 2, Page 6 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 3, Page 1 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 3, Page 2 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 3, Page 3 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 3, Page 4 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 3, Page 5 of 6



Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.2_Attachment 3, Page 6 of 6



 Filed: 2020-10-23 
 EB-2020-0136 
  Exhibit I.EP.3 
 Page 1 of 3 
 Plus Attachments 
  
 

 

ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

Energy Probe (EP) 
 
INTERROGATORY 
 
Reference: 
 
Exhibit B, Tab 1, Schedule 1, page 2 
 
Preamble: 
 
“Analysis conducted by Enbridge Gas in 2015 and 2016 via an asset health review 
(AHR) observed that vintage steel mains, defined as those mains installed in the 1970s 
and prior thereto, have demonstrated declining health compared to steel mains installed 
after the 1970s.” 
 
Question: 
 
Please file the Asset Health Review report conducted in 2015 and 2016 that Enbridge is 
referencing. 
 
Response: 
 
The Asset Health Review process involved an evaluation of Enbridge Gas’s gas 
carrying assets and their characteristics. The information gathered from this process 
was used to rank each of the assets in terms of risk. From this review several pipelines 
were identified as requiring further investigation due to their risk. One of those pipelines 
was the vintage steel NPS 20 KOL from Lisgar to Station B.   
 
Attachment 1 to this response is a February 2016 presentation on “Asset Renewal Plan 
Recommendation / Next Steps”, with an associated “scoring matrix” which recommends 
that certain pipelines be investigated. 
 
The work and findings from the Asset Health Review process were an important input to 
the EGD 2018-2027 Asset Management Plan, which was the Company’s first ten year 
asset management plan. The NPS 20 KOL Replacement Project is identified in that 
asset plan. 
 
Attachment 2 to this response is an excerpt from the 2018-2027 Asset Management 
Plan describing EGD’s steel mains, including the NPS 20 KOL.  
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Attachment 3 to this response is an excerpt from the 2018-2027 Asset Management 
Plan describing the NPS 20 KOL Replacement Project. 
 
Attachment 4 to this response is a 2019 presentation provided to Enbridge Gas 
management at various meetings over the course of 2019. This presentation provides 
information of Enbridge Gas’s approach regarding Vintage Steel mains. 
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Asset Renewal Plan
Recommendation / Next 
steps
To: Director of Asset Management, Director of AR&I 

Asset Management (AR&I)
Feb 26th 2016
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2

Objectives

1) Review the pipeline selection process for Asset Renewal

2) Review the recommendations 

3) Agreement on next steps
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6% 12% 6% 6% 6% 6% 6%

5% 9% 8% 4% 8% 4% 8%

31% 45% 53% 43% 52% 47% 53%
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32% 56% 66% 43% 52% 59% 53%
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Health Adjusted score

Recommended for further investigations:
1) Lakeshore
2) Martin Grove   
3) St. Laurent 270*

Best condition

*based on tacit knowledge, St. Laurent is picked over Ottawa Valley
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rough

		Asset Renewal Scoring Matrix
February 25th 2016)																												Lake Shore		Don Valley		Colllingwood		Martin Grove		Ottawa Valley		St. Laurent 470		St. Laurent 270												Lake Shore		Don Valley		Colllingwood		Martin Grove		Ottawa Valley		St. Laurent 470		St. Laurent 270

		Corrosion Index 
(60%)		Latent Damage (20%)		
Minimum Depth of Cover (4%)		Degradation factors		Depth of Cover (min, max, avg)		2%				less than required depth of cover						.75m		> 1m						4		3		4		2		5		4		4												1.60%		1.20%		1.60%		0.80%		2.00%		1.60%		1.60%

										# of fittings per KM		1%				high #								low #						3		4		4		1		4		3		2												0.60%		0.80%		0.80%		0.20%		0.80%		0.60%		0.40%

						
Activity level (6%)				# of events (condos, construction equipment, buildings etc) per Km		2%				high # of events / Km								low # per km						1		2		3		4		5		3		3

																																																						0.40%		0.80%		1.20%		1.60%		2.00%		1.20%		1.20%

										Percentage of pipe in an urban area		2%				high percentage in urban								low urban area						1		1		3		1		5		1		1												0.40%		0.40%		1.20%		0.40%		2.00%		0.40%		0.40%

										Bridge Crossing Condition		1%				Bridge Identified as not being part of the Annual Survey  or are encased in the Bridge, or severe condition						All Bridge Crossings are inspected on an annual basis								2		1		5		5		3		4		5												0.40%		0.20%		1.00%		1.00%		0.60%		0.80%		1.00%

						 Historical latent Damage Rate (In line Inspections) (10%)		Probability 		Non third party damage rate (rock impingement or other natural forces, past padding practices, past construction practices etc.) based on 6 o'clock ILI observation using past ILI data analysis to statistically  proxy on to non ILI. 		5%				high damage rate								low damage rate						3		1		4		2		2		2		3												3.00%		1.00%		4.00%		2.00%		2.00%		2.00%		3.00%

										Third party damage rate (latent) (based on 8 o'clock to 4 o'clock observation) using ILI data analysis to statistically proxy on to non ILI.		5%				high damage rate								low damage rate						1		5		2		1		3		3		1												1.00%		5.00%		2.00%		1.00%		3.00%		3.00%		1.00%

						 leaks (2%)				leak repair (all leaks, unsure of cause of the leak)		2%				high number repairs								low number of repairs						1		5		4		4		2		5		3												0.40%		2.00%		1.60%		1.60%		0.80%		2.00%		1.20%

																														8%		11%		13%		9%		13%		12%		10%

				Cathodic Protection (20%)		Cathodic Protection and AC Voltages (20%)		Degradation factors		Cathodic Protection survey results		10%				most  amount of  periods with lack of CP,  lack of data 				some data available, but not all				 least amount of  periods with lack of CP, sufficient data						1		1		5		1		4		3		3												2.00%		2.00%		10.00%		2.00%		8.00%		6.00%		6.00%

										Recorded Induced AC Voltage levels		7%				> 15 VAC		 14.9 - 6		 5.9 - 3		2.9 - 0		0						1		2		2		5		2		5		5												1.40%		2.80%		2.80%		7.00%		2.80%		7.00%		7.00%

										% pipe in AC hydro Corridor		3%				high % of pipe in AC corridor						low % of pipe in AC corridor								2		1		5		3		5		3		3												1.20%		0.60%		3.00%		1.80%		3.00%		1.80%		1.80%

				Coating  (10%)		Coating Condition
(10%) (see vintage index for field applied coating)				Field Applied Coating Type		5%				Polyken (PE) Tape		 Coal tar						FBE / Liquid Epoxy / Denso Petrolatum Tape						2		2		2		2		2		2		2												2.00%		2.00%		2.00%		2.00%		2.00%		2.00%		2.00%

										# of services of the pipe (field applied coatings)		5%				high number 								low number 						3		4		3		3		3		4		3												0.60%		0.80%		0.60%		0.60%		0.60%		0.80%		0.60%

										# of fittings per KM																						4		4		1		4		3		2												0.80%		0.40%		0.40%		1.20%		0.80%		0.40%		1.60%

										# of welds (base this # on length 40 ft.)																						3		2		4		1		4		3												0.40%		2.00%		2.00%		1.60%		1.20%		1.60%		2.00%

										Corrosion repair (no leak)																				2		1		1		3		2		1		4

										Coating  repair (no corrosion, no leak)																				1		5		5		4		3		4		5

				Rate (10%)		ILI Corrosion features 
(10%)		Probability		Corrosion Features (using proxy ILI data) this is a predicted number 		10%				High number of predicted features 								low number of predicted features 						2		1		2		4		3		3		4												4.00%		2.00%		4.00%		8.00%		6.00%		6.00%		8.00%

																														12%		13%		25%		24%		24%		26%		29%

		Vintage Index (30%)		Age related factors (30%)		     Past practices		Degradation factor		Past practices / procedures/ materials. Insights based on tacit knowledge collected (Enbridge and Industry)  (10%) 		30%				old vintage								new Vintage						1		2		1		1		1		1		1												6.00%		12.00%		6.00%		6.00%		6.00%		6.00%		6.00%

										Excavation / backfill  practices

										welding practices / materials

										Pipeline materials

										Construction practices

										Quality control practices

										Bending practices

										Strong corelation between field applied coating and installation age (15%)

										Notch Toughness (charpy value) and tensile strength are related with age (5%)

																														6%		12%		6%		6%		6%		6%		6%

		Design Index (10%)		Design (10%)		Safety 		Degradation factor		Least nominal wall thickness (based on 2015 CSA standards) table 4.5 (diameter/thickness)		1%						40% greater than minimum						70% greater than min						4		2		5		3		5		3		3												0.80%		0.40%		1.00%		0.60%		1.00%		0.60%		0.60%

										Material Grade		2%				low material grade						high material grade								4		5		3		3		3		3		3												1.60%		2.00%		1.20%		1.20%		1.20%		1.20%		1.20%

										Manufactured Coating Type		2%				Polyken (PE) Tape				Coal Tar (C&W)		Extruded Polyethylene (YJ)		FBE /100% Solids Liquid Epoxy 						3		3		3		3		3		3		3												1.20%		1.20%		1.20%		1.20%		1.20%		1.20%		1.20%

										Maximum Allowable Operating Pressure (MAOP) verified ?		5%				no								yes						1		5		5		1		5		1		5												1.00%		5.00%		5.00%		1.00%		5.00%		1.00%		5.00%

																														5%		9%		8%		4%		8%		4%		8%



																								Total Score						31%		45%		53%		43%		52%		47%		53%



										Health Confidence multiplier (based on Inline inspection- if pipe is ILI'd, repair made and health reset to acceptable levels)																				1.05		1.25		1.25		1.00		1.00		1.25		1.00												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

										if no ILI on the pipe  multiplier is 1

																						Current (health adjusted) score								32%		56%		66%		43%		52%		59%		53%





Feb 25th 2016

		Asset Renewal Scoring Matrix
February 25th 2016)																												Lake Shore		Don Valley		Colllingwood		Martin Grove		Ottawa Valley		St. Laurent 470		St. Laurent 270																		Lake Shore		Don Valley		Colllingwood		Martin Grove		Ottawa Valley		St. Laurent 470		St. Laurent 270

																                                                                         Best Relative Condition																												Completeness  of data

		Characteristic										Weight (%)				1		2		3		4		5						Score		Score		Score		Score		Score		Score		Score

		Corrosion Index 
(60%)		Latent Damage (20%)		
Minimum Depth of Cover (4%)		Degradation factors		Depth of Cover (min, max, avg)		2%				less than required depth of cover						.75m		> 1m						4		3		4		2		5		4		4		5																1.60%		1.20%		1.60%		0.80%		2.00%		1.60%		1.60%

										# of fittings per KM		1%				high #								low #						3		4		4		1		4		3		2		3																0.60%		0.80%		0.80%		0.20%		0.80%		0.60%		0.40%

						
Activity level (6%)				# of events (condos, construction equipment, buildings etc) per Km		2%				high # of events / Km								low # per km						1		2		3		4		5		3		3		3

																																																												0.40%		0.80%		1.20%		1.60%		2.00%		1.20%		1.20%

										Percentage of pipe in an urban area		2%				high percentage in urban								low urban area						1		1		3		1		5		1		1		4																0.40%		0.40%		1.20%		0.40%		2.00%		0.40%		0.40%

										Bridge Crossing Condition		1%				Bridge Identified as not being part of the Annual Survey  or are encased in the Bridge, or severe condition						All Bridge Crossings are inspected on an annual basis								2		1		5		5		3		4		5		5																0.40%		0.20%		1.00%		1.00%		0.60%		0.80%		1.00%

						 Historical latent Damage Rate (In line Inspections) (10%)		Probability 		Non third party damage rate (rock impingement or other natural forces, past padding practices, past construction practices etc.) based on 6 o'clock ILI observation using past ILI data analysis to statistically  proxy on to non ILI. 		5%				high damage rate								low damage rate						3		1		4		2		2		2		3		3																3.00%		1.00%		4.00%		2.00%		2.00%		2.00%		3.00%

										Third party damage rate (latent) (based on 8 o'clock to 4 o'clock observation) using ILI data analysis to statistically proxy on to non ILI.		5%				high damage rate								low damage rate						1		5		2		1		3		3		1		3																1.00%		5.00%		2.00%		1.00%		3.00%		3.00%		1.00%

						 leaks (2%)				leak repair (all leaks, unsure of cause of the leak)		2%				high number repairs								low number of repairs						1		5		4		4		2		5		3		3																0.40%		2.00%		1.60%		1.60%		0.80%		2.00%		1.20%

																														8%		11%		13%		9%		13%		12%		10%

				Cathodic Protection (20%)		Cathodic Protection and AC Voltages (20%)		Degradation factors		Cathodic Protection survey results		10%				most  amount of  periods with lack of CP,  lack of data 				some data available, but not all				 least amount of  periods with lack of CP, sufficient data						1		1		5		1		4		3		3		4																2.00%		2.00%		10.00%		2.00%		8.00%		6.00%		6.00%

										Recorded Induced AC Voltage levels		7%				> 15 VAC		 14.9 - 6		 5.9 - 3		2.9 - 0		0						1		2		2		5		2		5		5		4																1.40%		2.80%		2.80%		7.00%		2.80%		7.00%		7.00%

										% pipe in AC hydro Corridor		3%				high % of pipe in AC corridor						low % of pipe in AC corridor								2		1		5		3		5		3		3		5																1.20%		0.60%		3.00%		1.80%		3.00%		1.80%		1.80%

				Coating  (10%)		Coating Condition
(10%) (see vintage index for field applied coating)				Field Applied Coating Type		5%				Polyken (PE) Tape		 Coal tar						FBE / Liquid Epoxy / Denso Petrolatum Tape						2		2		2		2		2		2		2		3																2.00%		2.00%		2.00%		2.00%		2.00%		2.00%		2.00%

										# of services of the pipe (field applied coatings)		5%				high number 								low number 						3		4		3		3		3		4		3		4																0.60%		0.80%		0.60%		0.60%		0.60%		0.80%		0.60%

										# of fittings per KM																						4		4		1		4		3		2																		0.80%		0.40%		0.40%		1.20%		0.80%		0.40%		1.60%

										# of welds (base this # on length 40 ft.)																						3		2		4		1		4		3																		0.40%		2.00%		2.00%		1.60%		1.20%		1.60%		2.00%

										Corrosion repair (no leak)																				2		1		1		3		2		1		4		1.5

										Coating  repair (no corrosion, no leak)																				1		5		5		4		3		4		5		2

				Rate (10%)		ILI Corrosion features 
(10%)		Probability		Corrosion Features (using proxy ILI data) this is a predicted number 		10%				High number of predicted features 								low number of predicted features 						2		1		2		4		3		3		4		3																4.00%		2.00%		4.00%		8.00%		6.00%		6.00%		8.00%

																														12%		13%		25%		24%		24%		26%		29%

		Vintage Index (30%)		Age related factors		     Past practices		Degradation factor		Past practices / procedures/ materials. Insights based on tacit knowledge collected (Enbridge and Industry)  (10%) 		30%				old vintage								new Vintage						1		2		1		1		1		1		1		5																6.00%		12.00%		6.00%		6.00%		6.00%		6.00%		6.00%

										Excavation / backfill  practices

										welding practices / materials

										Pipeline materials

										Construction practices

										Quality control practices

										Bending practices

										Strong corelation between field applied coating and installation age (15%)																																		4

										Notch Toughness (charpy value) and tensile strength are related with age (5%)																																		4

																														6%		12%		6%		6%		6%		6%		6%

		Design Index (10%)		Design		Safety 		Degradation factor		Least nominal wall thickness (based on 2015 CSA standards) table 4.5 (diameter/thickness)		1%						40% greater than minimum						70% greater than min						4		2		5		3		5		3		3		5																0.80%		0.40%		1.00%		0.60%		1.00%		0.60%		0.60%

										Material Grade		2%				low material grade						high material grade								4		5		3		3		3		3		3		4																1.60%		2.00%		1.20%		1.20%		1.20%		1.20%		1.20%

										Manufactured Coating Type		2%				Polyken (PE) Tape				Coal Tar (C&W)		Extruded Polyethylene (YJ)		FBE /100% Solids Liquid Epoxy 						3		3		3		3		3		3		3		3																1.20%		1.20%		1.20%		1.20%		1.20%		1.20%		1.20%

										Maximum Allowable Operating Pressure (MAOP) verified ?		5%				no								yes						1		5		5		1		5		1		5		5																1.00%		5.00%		5.00%		1.00%		5.00%		1.00%		5.00%

																														5%		9%		8%		4%		8%		4%		8%



																								Total Score						31%		45%		53%		43%		52%		47%		53%





										Health Confidence multiplier (based on Inline inspection- if pipe is ILI'd, repair made and health reset to acceptable levels)																				1.05		1.25		1.25		1.00		1.00		1.25		1.00																		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

										if no ILI on the pipe  multiplier is 1

										0-20% of pipe is ILI'd multiplier is 1.05

										20%-40% ILI'd multilier is 1.10

										40%-60% of pipe is ILI'd multiplier is 1.15

										60%-80% of pipe is ILI'd multiplier is 1.20

										80%-100% of pipe is ILI'd multiplier is 1.25



																						Current (health adjusted) score								32%		56%		66%		43%		52%		59%		53%



Latent Damage Score


								Corrosion Score

								Vintage Score

								Design Score



Scoring Data

		Characteristic		 comments / analysis (all pipelines)		 Lakeshore (NPS 20) - Collected Data		Weight (%)		Score (1-5)		Don Valley (NPS 30)		Weight (%)		Score (1-5)		Collingwood (NPS 8)		Weight (%)		Score (1-5)		Martin Grove (NPS 8)		Weight (%)		Score (1-5)		ottawa Valley (NPS 8) (8 sections)		Weight (%)		Score (1-5)		St. Laurent 470 psi		Weight (%)		Score (1-5)		St. Laurent 270 psi		Weight (%)		Score (1-5)

		Depth of Cover (min, max, avg)		2 pipelines have not been inspected (Lakeshore and Martingrove). They will be given an average rating of the other pipelines

Ottawa Valley is the best at 3.2m 
DVP has the lowest avg DOC at 0.67m. In the Travelled section of the road

collingwood : 1.4m
Martingrove: No DOC performed, reccomendation for 2016
St. Laurent 470: 1.66m
St. Laurent 270: not performed (using 470 as a relative proxy)

Ranked highest depth of cover to no DOC performed. Martin Grove is a 2 because no DOC performed, but does not been its bad (otherwise would have scored as a one)

ottawa Valley has the highest DOC at 3.2m.  C&M manual states the minimum DOC is 1m for mains

score of 4 means still in compliance, but 5 is the best




		<<currently being performed>>




comments: on average is 1.5m				4		From 2012 Corrpro survey:
• Min 0.31 m, Avg 0.67 m, Max 1.04 m 
From 2015 Corpro survey:
• Min 0.49m



Comments: the avg is 0.67m
Comments: This is a very new line, having a low depth of cover does not make intuitive sense.Need to make sure this number is correct. Rob Owen may have gone out to validate this information. If not, then lets look at the feild notes. 				3		Min= 7cm (2.75”), Max= 946cm (31ft), Avg= 144cm (4.72ft)  - Depth of cover document 



comments: the avg is 1.4m

Comments: can we put this in terms of 				4		No depth of cover performed on this pipeline.





Comments: since no DOC performed,tacit knowledge tells us 

Comments - we have a lot of fittings on this line, (tees, blow off valves) that may be contributing to less cover. 				2		(2.5 ft, 10 ft, 3.0 ft) – From Original 1958 Field Notes (Section 2)
(2.5 ft, 9 ft, 3.5 ft) – From original 1958 Field Notes (Section 3)
(1 ft, 12 ft, 3.3 ft) – From Original 1958 Field Notes (Section 4)
(3 ft, 8 ft, 4 ft) – From original 1961 Field Notes (Section 6)
(3.2 ft, 14 ft, 4.4 ft) – From original 1961 Field Notes
(2 ft, 10 ft, 4.3 ft) – from Original 1961 Field Notes (Section 8)

comments: on average 10.5 ft (3.2m)

Comments: come spring, reccomend doing a depth of cover survey.				5		From 2012 Corrpro survey:
• Min 0.31 m, Avg 1.66 m, Max 11.79 m (Brad Jeffries for 2015 data)
From 2015 Corrpro survey:
• 1 deficiency (<0.75m)

comments: average is 1.66m				4		No depth of cover survey performed on this pipeline.




Comments: using st. Laurent as a proxy, can assume 1.66m average				4

		Third party damage rate (latent)**using ILI data analysis to proxy on to non ILI.This is the worst case scenario, further analysis ongoing		



Lake shore =  1.31 damages / km (1)
DVP= 0.26 damages / km (5)
collingwood=0.9 damages /km (2)
Martin Grove = 1.31 damages / km (1)
Ottawa Valley= 0.58 damages/ km (3)
st laurent 470= 0.5 damages/km (3)
st laurent 270=1.31 damages/km (1)

						1						5						2						1						3						3						1

		Non third party damage rate (potential rock impingement, based on 4 o'clock and 8o'clock observation)** using ILI data analysis to proxy on to non ILI. This is the worst case scenario, further analysis ongoing		latest non third party rate numbers (Feb10th 2016- from Duminda)
Lake shore =  0.73 damages / km (3)
DVP= 0.91 damages / km (1)
collingwood= 0.69 damages /km (4)
Martin Grove = 0.73 damages / km (3)
Ottawa Valley= 0.8 damages/ km (2)
st laurent 470= 0.83 damages/km (2)
st laurent 270= 0.73 damages/km (3)
** note this is not using Lakeshore's own ILI data

						3						1						4						2						2						2						3

		Soil Type		% of soil type for each pipeline is currently being retrieved

removed from the scoring		Station B to Royal York Rd is unclassified.  From Royal York west the soil texture is mostly Sandy Loam. Where the pipelines turns north up Winston Churchill Blvd. the soil texture changes to silty clay.  Northwards up Winston Churchill it’s a combination of loam, clay loam and silty clay until LIsgar station which is a clay loam texture.						see GIS map						• Sand, Clay, Rock, and Rock & Clay (MOP Report)
• This pipeline sits in a primarily rural area where the majority of the soil has some amount of sand.  Sand, Sandy Load and Loamy Sand make up the majority of the soil texture where the pipeline is located.
						The majority of the pipeline sits in clay loam soil texture.  Except for the part of the pipeline that is in the vicinity of Mimico Creek there the soil texture is loam.						• Rock and Clay (Section 1)
• Rock and Sand (Section 2)
• Rock (Section 3)
• From Brokville Gate station to Arnprior the soil is many made up of mostly of Loamy soil with pockets of Sandy loam soil mixed in. As the pipeline aproachs and passes threw Arnprior the soil changes to mainly to heavy clay. North of Arnproir the soil is a mix of loam, clay loam and sandy loam. This mix of soil contiunes until Pembroke where the soil turns to a prodominatly sandy soil.  
						Because the line is contained in a urban setting the soil classification is unclassified.  Water table – the water table is present at 100cm for an unspecified period in the year.  Drainage – is not applicable for the line due to being entirely in an urban setting.  (See GIS Map)						Because the line is contained in an urban setting the soil classification is unclassified.

		wall to wall		removed from scoring		• 10717.8 m of main were identified as being in a wall to wall area						Total length of wall-to-wall is 11,120.5m (PMTS)  						None						None (PMTS)						• 321.9 m of main were identified as being in a wall to wall area						There are no Main legs on the line that are identified as being in a wall to wall area in PMTS.						• 2 main-legs with wall-to-wall with a total length of 280 m.  (Note, low confidence in values due to the unknown method to identify and update this attribute in PMTS)

		Type of Fittings on Pipeline (Eg. Valve types, compression couplings, service tie-in fittings, main tie-in fittings, pumpkins)		for scoring purposes, the following bucket was created for # of fittings:
0-50 =5 (highest score)
50-100=4
100-150=3
150-200=2
200+=1 (lowest score)

Lake shore = 198 fittings
DVP=23 fittings
collingwood=101 fittings
Martin Grove = 52 fittings
Ottawa Valley=236 fittings
st laurent 470=29 fittings
st laurent 270=92 fittings


using this in conjunction with the #of fittings/km
		coupling: 4
Insulated Fitting 18
Pup End Cap 24
Shutoff 72
Valve 80
Grand Total 198

				2		Insulated Fitting 2
Pup End Cap 2
Shutoff 5
Valve 14
grand total : 23







				5		


Coupling 2
Insulated Fitting 2
Pup End Cap 16
Shutoff 22
Valve 59
grand total 101				4		Coupling 6
Insulated Fitting 7 
Pup End Cap 9 
Shutoff 16 
Valve 24
grand total 52				4		Coupling 6
Insulated Fitting 2
Pup End Cap 51
Shutoff 41
Valve 136
grand total 236
				1		Pup End Cap 11
Shutoff 4 
Valve 14

grand total 29
				5		Coupling 11
Insulated Fitting 2
Pup End Cap 22
Shutoff 14
Valve 43

grand total 92
				4

		Wall Thickness		wall thickness is scored relative to each other

Lakeshore: 7.94mm
DVP:7.9mm
collingwood: 4.8mm:
Marting Grove: 6.4mm
Ottawa Valley: 4.78mm
St. Laurent 470: 6.35mm
St. Laurent 270: 6.44mm

		7.94mm				5		7.9mm				5		4.8mm				3		6.4mm				4		4.78mm				3		6.35 mm				4		6.44 mm				4

		Least nominal wall thickness (based on 2015 CSA standards) table 4.5		The designer is cautioned that susceptibility to flatteningbuckling, and denting increases with increased D/t ratio, decreased wall thickness, decreased yield strength, and combinations thereof.


Lakeshore:  NPS 20 (508 mm): CSA min = 4.8mm
DVP: NPS 30 (762mm) CSA min = 5.6 mm
collingwood: NPS 8 (203mm) CSA min = (linear interpolation)* 2.8mm
Marting Grove: NPS 12 (304mm) CSA min = (linear interpolation)* 4.25mm
Ottawa Valley: NPS 8 (203 mm) CSA min = (linear interpolation)* 2.8mm
St. Laurent 470: NPS 12 (304 mm)=(linear interpolation)* 4.25mm
St. Laurent 270: NPS 12 (304 mm)=(linear interpolation)* 4.25mm

*cofirm with engineering if linear interpolation is ok		wall thickness 65% greater than minimum (2015 CSA standard)				4		wall thickness 41% greater than minimum				2		wall thickness 71% greater than minimum				5		wall thickness 50% greater than minimum				3		wall thickness71% greater than minimum				5		wall thickness 49% greater than minimum				3		wall thickness 51% greater than minimum				3

		HCA/Population density		removed from scoring		There are no HCA on this pipeline, small parts of the pipeline intersect HCA for other pipelines.  At Lisgar station the pipeline intersects with an HCA for the NPS 24 NEB - Lisgar to Winston Churchill Blvd & Steeles Ave line. The same situation is present at Station B as the pipeline intersects an HCA for the NPS 30 Don Valley line.						See attached GIS map.
86% of pipeline within HCA						14787.95M of pipeline in an HCA						None						None						100% of pipeline within HCA. (MOP Report)						A section of the pipeline running south from St Laurent station passes thru an adjacent HCA.  The HCA that the pipeline is in is an HCA for other main legs (part of the St Laurent NPS 12 Pipeline) so the Primary Impact Radius may be different for that line. There are no other sections of this pipeline in an HCA.

		is pipeline in the vicinity of large infrastructure project, or congested infrastructure		




The key here is to view the number of event locations, rather than the number of events alone. The event location tells us how many pieces of equipment, condos, building etc. have been sighted next to the pipeline. The events alone provides the number of times a damage prevention inspector has gone to survey. 






Lakeshore:  88 event locations, high concentration
DVP: 30 event locations, low concentration
collingwood:  95 event locations, low concentration
Marting Grove: 1 event location, low concentration
Ottawa Valley: 100 event locations, low concentration
St. Laurent 470: 12 event locations, low concentrations 
St. Laurent 270: 5 event locations, low concentration


Lakeshore:  109events/km
DVP: 71events/km
collingwood:  22events /km
Marting Grove: 7.3 events /km
Ottawa Valley: 1.96events/km
St. Laurent 470: 11.58events/km
St. Laurent 270: 13.58 events/km






		Highest concentration of events
high 64 to 143 events - 31
medium 28 to 63 events - 26
Low 1  to 27 events - 31
Appears that work is being done all along the line.
						no data						No						There is one areal patrol location located near the intersection of Eglinton Ave and Martingrove Rd. There were 41 events at the location with the last event being in July 2013						Areal patrol stops at Haley Station where main legs Integrity Main Designation changes from Vital to None.
There are 100 locations along the pipeline none of the locations are outside of low range (less than 27 events at a location mean number of events 4.67  max is 27 and the min 2.
						There are 12 locations on the line that have events from the aerial patrol data.  The counts of the events at these locations are classified as being in the lower categories.  The highest count of events is 20 at one location. The lowest count of events is 2 and the mean number of events at a location is 5.58. The only location where there is a cluster of events is a location near the intersection of Hunt Club Rd and Hawthorn Rd just north of the Ottawa Gate Station. There are three locations within a 100m radius and the location with 20 events is in that group.						• Although this pipeline is not part of the areal patrol, there are 5 locations running south from St Laurent station that have aerial patrol locations. These locations are all in the low category (27 events at locations) and appear that they are for the St Laurent NPS 12 line (470 psi) that runs parallel to the pipeline in that section.

		pipeline patrol inspection				Highest concentration of events
high 64 to 143 events - 31
medium 28 to 63 events - 26
Low 1  to 27 events - 31
appears that work is being done all along the line.
(See GIS Map)


comments: high activity around the pipe. 88 events of events were found. however, the highest concentration of events (i.e. frequent inspections and sightings at each location) This is significantly higher than the average found on other pipelines. 


Intuitively this makes sense, as the pipe is in an urban area

using events per KM as the measure				1		• See GIS Map








Comments: relative to the lakeshore, lower number of event locations (~30), however the concentration of each event is in the low category)


comment: Don Valley is in a right of way for a major portion, so should be low number of events surrounding it

 changed to 3 based on ops group discussion				2		
• 95 locations
• mean 13.29 max 87 min 2
• 1 location in high category N of ROBERSTON ST,  S of COOPER ST,  E of COOPER ST,  W of PORTLAND ST  Imagery shows housing development under construction at this location
• 2 medium locations (28 - 63 events at a location) found at side road 27 & 28 and Mowat St approx. 250m apart also 3 low locations in relatively the same area on the line north out Barrie Gate there are 2 clusters of events Wilson Dr and Snow Valley Dr there, Carson Rd and Anne St (where the line turns west)

comments: 
there were 95  event locations observed in the vicinity of the pipe, however the concentration of each event is low				3		There is one aerial patrol location located near the intersection of Eglinton Ave and Martin Grove Rd. There were 41 events at the location with the last event being in July 2013















comments: 41 events location observed in the vicinity of this pipe. CHECK the map location vs events ...clarify				4		• Areal patrol stops at Haley Station where main legs IMD designation changes from Vital to None.
• There are 100 locations along the pipeline none of the locations are outside of low range (less than 27 events at a location)
• mean number of events 4.67  max is 27 and the min 2











comments: 100 event locations observed in the vicinity of the pipe, however the concentration of each event is low				5		There are 12 locations on the line that have events from the aerial patrol data.  The counts of the events at these locations are classified as being in the lower classifications.  The highest count of events is 20 at one location. The lowest count of events is 2 and the mean number of events at a location  is 5.58.
The only location where there is a cluster of locations is a location near the intersection of Hunt Club Rd and Hawthorn Rd just north of the Ottawa Gate Station. There are three locations within a 100m radius and the location with 20 events is in that group.  (See GIS Map)


comments: 12 location events observed in the vicinity of, concentrattion of each event is low				3		There are 5 locations on the pipeline running south from St Laurent station that have aerial patrol locations. These locations are all in the low classification less than 27 events at a locations and appears that they are for the St Laurent NPS 12 line that runs parallel to the pipeline in that section.










comments: 5 location events observed in the vicinity of the pipe, concentration of each event is low				3

		Material Grade				X042						414 MPa 						207 Mpa (Earliest spec is 1964)						Grade A 						207 (Assumed from Engineering)  Note, This is different than Grade B below						Piping installed in the late 1950s had a typical Grade of 207 MPa 

Piping installed after 1983 had a pipe Grade of 290 MPa
						Grade A (from 1964 EGD Operations Manual specification)



		Casings, locations, history		
no casings is the best condition (relative). pipelines that have a low percentage inspected (and with a poor condition) score lower, as we dont know the condition of the remainder of the pipeline.

Lakeshore: no casings
DVP:  23%(13 casings) inspected- good condition
collingwood: 14%(7 casings) inspected-good condition
Marting Grove: no casings
Ottawa Valley: 20% inspected- could not assess
St. Laurent 470: no casings
St. Laurent 270: 0% (15 casings) inspected		No casings recorded. (GIS)				4		13 Casings and all are NPS 36 Steel WT 0.563” Grade 5L Grade B 35,000 SMYS (MOP)
• Node 437-516 – HEPC Row between Eglington and Don River Crossing (under RR tracks) – 33 m  35.7m
• Node 103-436 – HEPC Row between Don River and DVP – 72m
• Node 107-439 – Don River Valley between RR Tracks and West Don River – 31 m
• Node 443-532 – Don River Valley between Pottery Rd and River Crossing – 28.3 m
• Node 110-444 – Don River Valley between Bayview and DVP – 33.2m 
• Node 111-445 – Don River Valley crossing Bayview Road – 33.2m
• Node 607-627 – Bayview Ave under Eastern Ave – 21.5m
• Node 607-627 – Bayview Ave just north of Pipe Relocation – 18.3m
• Node 114-607 – Bayview Ave just north of elbow – 17.7m
• Node 114-416 – RR Tracks just East of elbow (under RR tracks) – 21.3m
• Node 417-626 – Sunlight Park Rd just before end of pipe relocation – 62.9m
• Node 115-626 – Sunlight Park west of Broadview – 18.2m
• Node 115-626 – Sunlight Park east of Lewis St – 18.3m


comments: 3/13 (23%) have been inspected, all were in acceptable ranges

				3		(7 Casings from MOP Report)
• Node 10-304 – Casing along Wilson Dr under Railroad Tracks
• Node 10-304 – Casing along Wilson Dr under Hwy 26
• Node 12-166 – Casing along easement under Horseshoe Valley Rd
• Node 14-164 – Casing along Phelpston Rd under CNR Crossing
• Node 104-698 – Casing along Nottawasaga 27/28 under Hwy 26
• Node 724-1082 – Casing along Poplar Sideroad under RR Tracks
• Node 144-145 – Casing along Campbell St under Hurontario St.



commentary: 1/7 (14%) inspected, readings in acceptable range				3		No casing identified in GIS or PMTS.














Comments: no casings identified				5		• Node 650 to 825 Casing ID 3498 - 100’At Quarry Road crossing 
• Node 736 to 737 Casing ID 3524 - 50’ at Towers and railway
• Node 736 to 737 Casing ID 3525 – 50’ Railway crossing close to Bruham Ave
• Node 578 to 774 Casing 3673 – 90’ Railway crossing close to Calvin  Ave
• Node 666 to 774 Casing 3674 – 45’ Calvin  Ave crossing
• Node 578 to 829 Casing 3672 – 42’ Godfrey Road crossing
• Node 572 to 802 Casing 3529 – 221’ Lisgar Ave crossing
• Node 622 to 840 Casing 3510 - 82’ Railway crossing close to John st
• Node 616-617 – 160’ Casing under Lochiel Creek
• Node 591-1060 – 15’ Casing before TransCanada Hwy
• Node 591-1060 – 88’ Casing under TransCanada Hwy
• Node 973-1060 – 31’ Casing
• Node 973-1060 – 82’ Casing (12’ in this segment) under CNR Tracks
• Node 615-973 – Remaining 70’ from above Casing under CNR Tracks
• Node 34-558 – 84.5’ Casing under CNR Tracks
• Node 712-1286 – 75’ Casing along Airport Rd
• Node 687-728 – 73’ Casing under CPR Tracks along McBride Rd.
• Node 574-769 – 51.5’ Casing under Hwy 60 / Hwy 7
• Node 577-679 – 90’ Casing under CPR Easement
• Node 578-829 – 42’ Casing under Godfrey Rd. along Haley Rd.
• Node 572-802 – 221’ Casing under CNR Tracks and McDougal Rd.
• Node 690-864 – 82’ Casing under CNR Tracks
• Node 570-1149 – 130’ Casing under CNR Tracks
• Node 570-1149 – 100’ Casing
• Node 569-1015 – 70’ Casing
• Node 564-565 – 102’ Casing under Highway 17
• Node 516-662 – 125’ Casing
• Node 794-1159 – 99’ Casing under CNR Tracks
• Node 526-794 – 83’ Casing under Highway 15
• Node 600-1066 – 80’ Casing under Highway 43
• Node 527-1066 – 80’ Casing under 2 sets of CNR Tracks
• Node 527-528 – 58’ Casing under 2 sets of CNR Tracks
• Node 535-1094 – 55’ Casing under Highway 7
• Node 657-873 – 64’ Casing under Clayton Road
• Node 540-661 – 77’ Casing under Christian Street
• Node 606-661 – 50’ Casing under Christian Street
• Node 538-866 – 70’ Casing under CPR Tracks
• Node 604-831 – 57’ Casing under Townline Road
• Node 1197-1255 – 55’ Casing under Highway 7



comments: 8 / 39 (20%) of casings have been inspected. 



				2		No casings on this pipeline.				5		ARPLine NETWORK LOW_NODE HIGH_NODE
StLaurentNorthNPS12 6584 1010 1956
StLaurentNorthNPS12 6584 1950 1956
StLaurentNorthNPS12 6584 1956 1972
StLaurentNorthNPS12 6580 2018 2043
StLaurentNorthNPS12 6584 16 439
StLaurentNorthNPS12 6584 31 667
StLaurentNorthNPS12 6584 31 786
StLaurentNorthNPS12 6584 433 439
StLaurentNorthNPS12 6584 882 883
StLaurentNorthNPS12 6584 5 570
StLaurentNorthNPS12 6584 883 884
StLaurentNorthNPS12 6584 18 131
StLaurentNorthNPS12 6584 35 525
StLaurentNorthNPS12 6584 559 731
StLaurentNorthNPS12 6584 19 35


0/15 have been inspected				1

		Casing Survey History		Any value greater than -0.10V are investigated.  (Corrosion Dept.)

		no casings recorded						
• 3 Casings inspected in 2014 (when inspections began):
• Bayview Ave and River St. (-0.150V)
• Linkwood Lane and Spanbridge Rd (-0.356V)
• Bayview Ave and River St - south end (-0.370V)
Any value greater than -0.10V are investigated.  (Corrosion Dept.)





						• One casing in corrosion area 50Q14T, not plotted in GIS, Horseshoe Valley Rd W/Wilson Dr.
• From 2014 readings the difference between casing and pipe are -0.660V which requires no further investigation.
• Has Test Point and Vent
						• Very little induced AC voltages found during previous surveys. (Corrosion Dept)
Data gaps:
• No CP data provided prior to 2000
						only 8 Casings were inspected in 2014 (when inspections began), however they could not be assessed since no measurements on the casings only on pipe in those areas.						• No installed casings, therefore no inspections.						• None of the 15 casings have been inspected since the inspection program began in 2014

		other brdige crossings				• Two Bridge Crossings from WMC list.
• 10-B007 South side Lakeshore Blvd. W. - West of South Kingsway - East of Palace Pier Court. 
• 10-B011 North of Lakeshore Blvd. E. - East of the west D.V. P. to Gardiner Expressway ramp
						1 Bridge Crossing (WMC Master List)
• 10-B017 Covered Pipe Bridge - East of Eastern Ave., East of Bayview Ave & West of Sunlight Park Rd.
						No bridge crossings identified in records.						None. (WMC list)						• Bridge crossing # NV1: Petawawa River @ Petawawa Blvd. (Petawawa) Span 100.0m, Length 344.0m, XHP 						• Pipe Bridge crossing railway @ Hawthorne Rd. (WMC Master list)						•     No bridge crossings identified.

		Bridge Crossing Inspections		ranking is based on the number of bridge crossings and corrosion history.


Lakeshore: 2 bridge crossings - have had corrosion (type c)
DVP:  1 bridge crossing -B type fault + Don Valley bridge crossing stantec report
collingwood:  no bridge crossing
Marting Grove:  no bridge crossing
Ottawa Valley:  1 bridge crossing- Cytpe corrosion
St. Laurent 470:  1 bridge crossing- no fault
St. Laurent 270: no bridge crossings

concern is that the number of bridge crossings may give rise to damage/flood consequence		• In 2014 both crossings have a C type of fault, minor surface corrosion 10-B007 and minor support corrosion 10-B011 
• Are there data gaps? Yes from installation date to 2009
• Work Request performed in 2006 main coat repair

comments: 2 bridge crossings, there are data gaps install to 2009...both have had corrosion issues (ctype)				2		• 2014 B-Type of fault:  Pipe moderately corroded in elbow area.
WR still uncompleted. (WMC files)  
• 2013, 2012, 2011 N-Type of fault (No fault). 
• No other inspection found other years. (WMC files)


comments: 1 bridge crossing, B type fault

changed from 2 to 1 - based on the stantec report on the don river crossing				1		• No bridge crossings recorded				5		• No inspection records because there are no bridge crossings on this line.				5		• 2007 visual inspection identified a C-Type fault for minor corrosion
• 2010 detailed inspection identified a C-Type fault for minor corrosion
• 2008, 2009, 2011, 2012, 2013, 2014 No faults founds
• No data prior to 2007


comments: 1 bridge crossing - repeated Cfaults, no data prior to 2007				3		• 2008 to 2014 no faults identified by Detailed or Visual Inspections
• No data prior to 2007. (WMC files) 


comments: 1 crossing, no faults, no data prior to 2007				4		• No bridge crossings identified.				5

		watercourse crossings (bridge crossing or below ground)		
river weight information is being gathered by Dave and Fred		Four River Crossings from WMC list:
• 20-R033 South side of The Queensway East - East of Dixie Rd - West of The West Mall (Span Rough Est.)
• 20-R034 north side of The Queensway East - East of Hurontario St. - West of Camilla Rd.
• 20-R035 South side of The Queensway West - West of Confederation Blvd - East of Gordon Dr.  (Span Ro. Est)
• 20-R036 South side of Blythe Rd. - West of Glengarry Rd. - East of Doulton Dr.
						6 Watercourse Crossings (WMC Master List)
• 10-R066 east side of Bayview Ave& south of Rosedale Valley Rd. 
• 10-R067 north of Bloor Ramp & 45m South of Bayview Ave.
• 10-R068 south of Pottery Rd. & east of Bayview Ave.
• 10-R073 south of CNR in Seton Park & north of Don Mills Rd
• 10-R074 north of CNR in Seton Park & No Park Access Rd.
• 10-R089 east of Linkwood Lane (Flemington Golf Course)
						Thirteen (13) Watercourse Crossings:						No watercourse crossings identified, however this pipeline crosses Mimico Creek.						• Small Creek – Node 616-617
• Small Creek – Node 561-615
• Small Creek – Node 561-615
• Small Creek – Node 561-615
• Small Creek – Node 560-561
• Small Creek – Node 559-560
• Small Creek – Node 558-559
• Small Creek – Node 712-1186
• Lake – Node 553-677
• River – Node 605-837
• Small Creek – Node 678-728
• Small Creek – Node 679-681
• Ditch – Node 577-679
• Small Creek – Node 61-829
• Swamp Area – Node 61-829
• Small Creek – Node 61-829
• Small Creek – Node 568-569
• Small Creek – Node 570-1149
• Creek – Node 689-691
• Small Creek – Node 572-594
• Swampy Area – Node 572-802
• Small Creek – Node 572-802
• Small Creek – Node 670-695
• Small Creek – Node 620-671
• Small Creek – Node 59-519
• Small Creek – Node 516-662
• Small Creek – Node 515-631
• Small Creek – Node 749-758
• Small Creek – Node 702-709 (Assumed – no aerial view in GIS)
• Small Creek – Node 523-704 (Assumed – no aerial view in GIS)
• Small Creek – Node 597-707 (Assumed – no aerial view in GIS)
• Creek – Node 701-705 (Assumed – no aerial view in GIS)
• Creek – Node 613-1165 (Assumed – no aerial view in GIS)
• Lake – Nodes 60-1144 and 60-678 (Assumed – no aerial view in GIS)
• Pond – Node 60-678 (Assumed – no aerial view in GIS)
• Small Creek – Node 531-870
• Small Creek – Node 531-870
• Swampy Area – Node 847-1076
• Small Creek – Node 847-1076
• Small Creek – Node 1073-1110
• Small Creek – Node 1073-1110
• Swampy Area – Nodes 1242-1243 and 1243-1244
• Swampy Area – Node 530-1239
• Lake – Nodes 677-684, 684-676, and 676-643
• Creek – Node 550-551
• Small Creek – Node 546-547
• Small Creek – Node 1132-1141
• Creek – Node 545-971
• Small Creek – Node 541-655
• Creek – Node 655-656
• Creek – Node 657-873
• Small Creek – Node 891-872 and 540-872
• Small Creek – Node 538-866
• Mississippi Lake – Node 536-902
						• None identified. (WMC Master list)						 •     1 watercourse crossing at the Rideau River.

		Resistivity, pH, moisture, carbonates, MIC, etc. 		not including-no data

		Cathodic Protection  survey history		Lakeshore:  sporadic lack of CP, stray currents, no data prior to 1999
DVP:  sporadic lack of CP, stray current, no data prior to 1999 
collingwood:  overall, best shape. no lack of CP, no areas of corrosion, no data prior to 1998
Marting Grove:  no stray currents, no data prior to 2000
Ottawa Valley:
St. Laurent 470:  cporadic lack of CP, data till 1983
St. Laurent 270:   sporadice lack of CP. CP since 1983.

note : the corrosion areas are segments where corrosion is monitored not actual corrosion site.		Corrosion areas included in the 20 inch KOL line:
• 20 D01 T
• A1M01
• A1001
• A1002
• A1003
• A1004
• A1005
• A1006
• A1007

Are there periods of extended lack of CP for each pipeline?
20 D01 T - From 1999 to 2003 there appeared to be a lack of cathodic protection (yrs)
20 L06D123 - 2013-2014 lack of cp
A1001 - 2001 to 2004 spotty cp
A1002 - 1999 to 2001 Spotty
A1003 - generally good CP
A1004 - 2002 to 2003 spotty CP
A1005 - generally good CP - Based on 'On" rectifier reads
A1006 - Spotty CP from 2003 to 2013
A1007 - Spotty CP from 2003 to 2013
A1M01 - generally good CP 
A3001 - Generally good CP
J9135 - Good CP from 2000 to present
K9041 - Good CP from 2010 to Present

• Yes there are detrimental dynamic stray current from TTC
Data gaps:
• Data gaps from 1999 to 2003 for the following corrosion areas: 20 D01 T, A1001 to A1007, A1M01, A3001, 
• No CP data provided prior to 1999



comments: 9 corrosion areas identified, generally"lack of CP" for 2-3 years a a time. Stray currents present. no data prior to 1999				1		Corrosion areas for this section of NPS 30 DVP from Jonesville to Station B:
• A2001
• A2002
• A2003
• There does appear to be periods with lack of CP on a section south of the Gerrard Street insulator from 2004 to 2011.  This section, as ILI can attest, has a history of corrosion issues as well.  Presently, cathodic protection levels meet criteria. (Corrosion Dept.)
• There may have been detrimental stray current from TTC in the past, but not at present (Corrosion Dept.)
• Polarized potential data was not taken until 2013. Readings taken prior to this time may be less representative of actual cathodic protection levels. (Corrosion Dept.)
• The pipeline is also exposed to high levels of stray current on Bayview Avenue in this segment.  (DVP Fitness For Service Report – Draft)
• No CP data provided prior to 1999.  (Corrosion Dept.)  Appears to be missing data from 2000 to 2003. (Corrosion Dept.)
• 24 hour chart recordings with data available.

comments: 3 areas of corrosion areas. stray currents present. there is missing data. sections of the pipe with lack of CP 







				1		• The overall corrosion protection of the NPS 8 Barrie to Collingwood pipeline has been rated to be “good” (MOP Report - 2015).
• Based upon the available data and analysis, there are no outstanding corrosion protection issues that would impact the pipeline’s MOP, or require a pressure restriction, investigation, remediation, or other mitigation at this time. (MOP Report - 2015).
• There does not appear to extended periods of lack of cathodic protection this line.  (Corrosion Dept.)
• There are no detrimental dynamic stray current from TTC. (Corrosion Dept.)
• Data Gaps (Corrosion Dept.)
• No AC readings recorded prior to 2010. 
• No CP history prior to 1998
• This is a rectifier protected main.  No On/Off readings recorded. 

comments:  according to MOP study, corrosion protection is rated as good. No outstanding corrosion issues. No stray currents.  No CP history prior to 1998.  no periods of extended lack of CP.				5		• This section is made up of 5 corrosion areas and 4 of them exhibited periods of lack of cathodic protection.  
• C5087  - Approx. 8 years of unprotected CP readings from 2000 to 2012.  C6101 – Approx. 5 years of unprotected CP readings from 2000 to 2013.  C7121 – Approx. 8 years of unprotected CP readings 2000 to present.  C7132 - Approx. 2 years of unprotected CP readings 2000 to present. 
• No detrimental dynamic stray current from TTC.
• No CP data prior to 2000.





comments: 5 corrosion areas, 4 of them exhibited lack of cathodic protection (5-8 years of lack of CP) . no TTC stray currents. no data prior to 2000.				1		Corrosion areas included in the Ottawa Valley line Brockville to Petawawa:
• 60-P13-T
• 61-G01-T
• No indications of lack of CP going back to 1972. (Corrosion Dept)
• There is ongoing telluric stay current however there is no known knowledge that it causes corrosion on pipeline
• No CP readings prior to 1972.


comments: 2 corrosion areas. no indications of lack of CP. Good data since 1978.				4		Corrosion areas included in this pipeline:
• 60-A05-T
• There are periods of sporadic unprotected intervals from installation date to late seventies (Corrosion Dept.)
• No detrimental dynamic stray current. (Corrosion Dept.)
• Very little CP before 1983. (Corrosion Dept.)



comments: 1 area of corrosion. sporadic unprotected levels. information till 1983.				3		Corrosion areas included::
• 60-A05-122
• 60-A05-034

• There are periods of sporadic unprotected intervals from installation date to late seventies (Corrosion Dept.)
• No detrimental dynamic stray current. (Corrosion Dept.)
• Very little CP before 1983. (Corrosion Dept.)


comments:2 areas of corrosion areas. sporadice lack of CP. CP since 1983.				3

		Induced AC Voltage level		Lakeshore: medium-high  risk
DVP:  medium
collingwood:  medium
Marting Grove: low
Ottawa Valley:medium-high
St. Laurent 470:  low
St. Laurent 270:  low

 0 to 3V: Very Low chance of AC corrosion regardless of soil conditions.
• 3 to 6V: Low risk of corrosion at this range. 
• 6 to 10V: Medium risk of corrosion at this range.
• 10 to 15V: High safety risk from contact with energized pipe
• 15V: Industry accepted limit beyond which people could be injured from contact with energized pipeline. 		



A model showed that there could be peaks at this location above the safety limit of 15V.
 

soil resistivity testing in the area showed that soil resistivity for this area has an average of 31ohm meters. At this value the estimated AC voltage  for AC corrosion to become probable is 13.8 V. The peak recorded  AC voltage has been 6.4V.				1		• The maximum AC voltage recorded from January 2000 to June 2015 was 9 volts (medium).  (Stephen Mott)  
AC Voltage Classifications: (Steve Mott)
• 0 to 3V: Very Low chance of AC corrosion regardless of soil conditions.
• 3 to 6V: Low risk of corrosion at this range. 
• 6 to 10V: Medium risk of corrosion at this range.
• 10 to 15V: High safety risk from contact with energized pipe
• 15V: Industry accepted limit beyond which people could be injured from contact with energized pipeline. 
 
comments: max recorded was 9V (medium risk)

				2		• This pipeline historically has higher induced AC levels; as a result it was recommended that this pipeline’s risk ratings be increased from a low-medium risk pipeline, to a medium risk pipeline system. (MOP Report – 2015)
• Data Gaps (Corrosion Dept.)
• No AC readings recorded prior to 2010. 





comments: medium risk (per above)				2		data gaps, very little induced AC voltages found during previous surveys






comments: low risk per above				5		• This line has elevated induced AC voltages, although none has ever been recorded above the 15 Vac safety limit. (Stephen Mott)
• No recorded AC study has been performed on these lines. (Stephen Mott)



comments: this is a medium  based on comments above				2		Corrosion areas included in this pipeline:
• 60-A05-T
• There are periods of sporadic unprotected intervals from installation date to late seventies (Corrosion Dept.)
• No detrimental dynamic stray current. (Corrosion Dept.)
• Very little CP before 1983. (Corrosion Dept.)



comments: confincting information 2.9 V measured, but in same report says no recorded AC study has been performed. rank as low				5		• These lines have a maximum recorded voltage between January 2000 and June 2015 of 1.9 Vac (very low). (Steve Mott).
AC Voltage Classifications: (Steve Mott)
• 0 to 3V: Very Low chance of AC corrosion regardless of soil conditions.
• 3 to 6V: Low risk of corrosion at this range. 
• 6 to 10V: Medium risk of corrosion at this range.
• 10 to 15V: High safety risk from contact with energized pipe
• 15V: Industry accepted limit beyond which people could be injured from contact with energized pipeline.

• No recorded AC study has been performed on these lines.


comments: conflicting information-one one hand saying no AC study has been performed. on the other hand says very low AC. will use low				5

		Hydro Corridor				see GIS map						see gis map						see gis map						see gis map						see gis map						see gis map						see gis mao

		DC Rail Corridor				see GIS map						see gis map						see gis map						see gis map						see gis map						see gis map						see gis map

		Field Applied Coating Type		


Comments: all are coal tar
Exceptions below

Don Valley - Shaw coating for majority --- > Cement Mortar (for only 360 ft)
Ottawa Valley - mix of coaltar and fiberglass and paper. As this pipe was  installed over number of years (1950's-1960's)

st laurent 270's - 4 sections (1950's to 200s)
 470- in three phases (1950's-1992)




assumption was that majority of the field applied coatings were made during installtion. So it was decided to look at the year services were installed as a proxy (as majority of the service Tees are field applied), and would give a  better indicator.  See email from Dave January 21

lakeshore: 19% of services installed in 1950/60
DVP:  
collingwood: 24% of services installed in 1950/60
Marting Grove:  9% of services installed in 19/50/60
Ottawa Valley: 10% of services installed in 1950/60
St. Laurent 470:  10% of services installed in the 1950/60's
St. Laurent 270:  24 % of services installed in the 1950/60

email from Engineering states that coal tar is field applied coatings for all the pipelines		coal tar				2		cement mortar				2		Coal Tar ( not able to determine if manufactured or field applied)				2		 1950's Plastic tape, Scotchrap, Coaltar Tape, Tapecoat

• 1960's Coal tar primer + Hot applied coal tar tape, Coal tar primer + Hot coal tar enamel , Tacky Primer + Polythylene Tape (14 mils ),  Tacky Primer + Polyvinyl  Tape (10 mils ),  Denso Paste + Denso Tape, Cold applied Mastic (Standard 4-107) , Coal Tar Primer - T.C. Primecoat or equivalent, Hot Applied coal tar Tape-Coat-X or equiv, Cold applied Mastic Roskote or equiv, Takcy primer plastic tape polyken 900- 14mil or equiv

• 1970's Coal Tar Primer - T.C. Primecoat or equivalent , Hot applied Coal Tar Tape - Tape-Coat-X or equiv, Cold Applied mastic -T.C. Mastic or equivalent, Coal Tar Primer - T.C. Primecoat or equivalent. With cold applied tape - Polyken 900 - 14 mil, or equiv, Hot applied Coal Tar Tape - Tape-Coat-X or equiv, Shrink Sleeve - Shaw or equiv, Cold Applied mastic -T.C. Mastic  

• 1980's Coal Tar Primer (T.C. Primecoat or equivalent ) and a hot applied Coal Tar Tape ( Tapecoat 20 or equiv ), Coal Tar Primer (T.C. Coldprime or equivalent ) and a cold applied approved Tape (Tapecoat CT  or equivalent ), Cold Applied mastic -T.C. Mastic or equivalent , Coal tar Primer (TC Primecoat or equivalent) with Cold applied Tape (Polyken 900-14 mill or equivalent), Coal tar Primer (TC Primecoat or equivalent) with Hot applied Coal Tar Tape (Tapecoat 20 or equivalent), Coal tar Primer (TC Coldprime or equivalent and a Cold applied approved tape (Tapecoat CT or equivalent, Shrink Sleeve-Shaw or equivalent, Cold Applied mastic -T.C. Mastic or equivalent , Cold applied polyethene tape with coal tar primer (Polyken 900; Plicoflex 254-14, Renfew 300 or equiv,  Approved hot patch melt stick for holidays 25mm in diameter and smaller, Two Part liquid epoxy (3M Scotchkote 312 or equivalent ) for repairs not in excess of 250 cm2


				2		Single coat and wrap – From 1958 Original Field Notes (Section 1)
Tar, Fibreglass, and Paper – From Original 1958 Field Notes (Section 2)
Tar, Fibreglass, and Paper – From 1958 Original Field Notes (Section 3)



• 1950's Plastic tape, Scotchrap, Coaltar Tape, Tapecoat

• 1960's Coal tar primer + Hot applied coal tar tape, Coal tar primer + Hot coal tar enamel , Tacky Primer + Polythylene Tape (14 mils ),  Tacky Primer + Polyvinyl  Tape (10 mils ),  Denso Paste + Denso Tape, Cold applied Mastic (Standard 4-107) , Coal Tar Primer - T.C. Primecoat or equivalent, Hot Applied coal tar Tape-Coat-X or equiv, Cold applied Mastic Roskote or equiv, Takcy primer plastic tape polyken 900- 14mil or equiv
				2		• 1950's Plastic tape, Scotchrap, Coaltar Tape, Tapecoat

• 1960's Coal tar primer + Hot applied coal tar tape, Coal tar primer + Hot coal tar enamel , Tacky Primer + Polythylene Tape (14 mils ),  Tacky Primer + Polyvinyl  Tape (10 mils ),  Denso Paste + Denso Tape, Cold applied Mastic (Standard 4-107) , Coal Tar Primer - T.C. Primecoat or equivalent, Hot Applied coal tar Tape-Coat-X or equiv, Cold applied Mastic Roskote or equiv, Takcy primer plastic tape polyken 900- 14mil or equiv

• 1970's Coal Tar Primer - T.C. Primecoat or equivalent , Hot applied Coal Tar Tape - Tape-Coat-X or equiv, Cold Applied mastic -T.C. Mastic or equivalent, Coal Tar Primer - T.C. Primecoat or equivalent. With cold applied tape - Polyken 900 - 14 mil, or equiv, Hot applied Coal Tar Tape - Tape-Coat-X or equiv, Shrink Sleeve - Shaw or equiv, Cold Applied mastic -T.C. Mastic or equivalent 
				2		• 1950's Plastic tape, Scotchrap, Coaltar Tape, Tapecoat

• 1960's Coal tar primer + Hot applied coal tar tape, Coal tar primer + Hot coal tar enamel , Tacky Primer + Polythylene Tape (14 mils ),  Tacky Primer + Polyvinyl  Tape (10 mils ),  Denso Paste + Denso Tape, Cold applied Mastic (Standard 4-107) , Coal Tar Primer - T.C. Primecoat or equivalent, Hot Applied coal tar Tape-Coat-X or equiv, Cold applied Mastic Roskote or equiv, Takcy primer plastic tape polyken 900- 14mil or equiv

• 1970's Coal Tar Primer - T.C. Primecoat or equivalent , Hot applied Coal Tar Tape - Tape-Coat-X or equiv, Cold Applied mastic -T.C. Mastic or equivalent, Coal Tar Primer - T.C. Primecoat or equivalent. With cold applied tape - Polyken 900 - 14 mil, or equiv, Hot applied Coal Tar Tape - Tape-Coat-X or equiv, Shrink Sleeve - Shaw or equiv, Cold Applied mastic -T.C. Mastic or equivalent 
				2

		# of services of the pipe (field applied coatings)		Lakeshore: 10 7 services
DVP: 1
collingwood: 329
Marting Grove:  201
Ottawa Valley:1398
St. Laurent 470:  38
St. Laurent 270:  220


bucket I created:
0-100=5
100-200=4
200-300=3
300-400=2
>400 is a 1


combine this with # of services of the pipe, # of fittings per km, # of welds per km

Lakeshore: 198/45.7Km =4.33fittings/km
DVP: 23/12.1km=1.9fittings/km
collingwood: 101/69km=1.46fittings/km
Marting Grove: 52/5.6km=9.3fittings/km
Ottawa Valley:236/233.5km=1.01fittins/km
St. Laurent 470: 29/5.8km=5fittings/km
St. Laurent 270:  92/13.3km=6.9fittings/km


combine this with # of services of the pipe, # of fittings per km, # of welds per km

		• 107 active service connections including (COAM, Inactive, etc). (PMTS)				3		• 1 active service connection at 0 Bayview Ave. (PMTS) 
• 6 abandoned /cut of at main (PMTS)
				4		• 329 active service connections including (COAM, Inactive, etc). (PMTS) 				3		• 201 active service connections including (COAM, Inactive, etc). (PMTS				3		There are approximately 280 services on Section 1 of the NPS 8 West Valley pipeline (page 18, section 1)

There are approximately 116 services on Section 2 of the NPS 8 West Valley pipeline (page 14, section 2)

There are approximately 100 services on Section 3 of the NPS 8 West Valley pipeline (page 18, section 3)

There are approximately 180 services branching off of the NPS 8 XHP West Valley Section 5 pipeline. Original service tickets were located, when available, for each service connection. (page 18, section 5)

There are approximately 85 services branching off of the NPS 8 XHP West Valley Section 6 pipeline. Original service tickets were located, when available, for each service connection. (page 16, section 6)

292 individual components (cap, elbows, tees, curb valve tee, flange, insulation fitting, linestopper fitting, no blo tee, save a nipple, shortstop 3 way tee, valve, Qty 7 casing (page 20, section 7)

There are approximately 65 services branching off of the NPS 8 XHP West Valley Section 8 pipeline. Original service tickets were located, when available, for each service connection.
 (page 16, section 8)
				3		38 active service connections including (COAM, Inactive, etc). (PMTS				4		• 226 active service connections including (COAM, Inactive, etc				3

		# of fittings / km		Lakeshore: 198/45.7Km =4.33fittings/km
DVP: 23/12.1km=1.9fittings/km
collingwood: 101/69km=1.46fittings/km
Marting Grove: 52/5.6km=9.3fittings/km
Ottawa Valley:236/233.5km=1.01fittins/km
St. Laurent 470: 29/5.8km=5fittings/km
St. Laurent 270:  92/13.3km=6.9fittings/km


combine this with # of services of the pipe, # of fittings per km, # of welds per km
		coupling: 4
Insulated Fitting 18
Pup End Cap 24
Shutoff 72
Valve 80
Grand Total 198

				3		Insulated Fitting 2
Pup End Cap 2
Shutoff 5
Valve 14
grand total : 23







				4		


Coupling 2
Insulated Fitting 2
Pup End Cap 16
Shutoff 22
Valve 59
grand total 101				4		Coupling 6
Insulated Fitting 7 
Pup End Cap 9 
Shutoff 16 
Valve 24
grand total 52				1		Coupling 6
Insulated Fitting 2
Pup End Cap 51
Shutoff 41
Valve 136
grand total 236
				4		Pup End Cap 11
Shutoff 4 
Valve 14

grand total 29
				3		Coupling 11
Insulated Fitting 2
Pup End Cap 22
Shutoff 14
Valve 43

grand total 92
				2

		Manufactured Coating Type				coal tar						coal tar						Coal Tar ( not able to determine if manufactured or field applied)						Decade Length (m) % of Total Length  Pipe Line Coating
1950's 1602m  29% Coaltar Coated pipe 
1960's 2393m 43% Coaltar Coated pipe, Yellow Jacket 
1970's 433m 8% Coaltar Coated pipe, Yellow Jacket 
1990's 227m 4% Yellow Jacket, Fusion Bond Epoxy Coating 
2000's 954m 17% Yellow Jacket, Fusion Bond Epoxy Coating 						Decade Length (km) % of Total Length  Pipe Line Coating
1950's 105288 45% Coaltar Coated pipe 
1960's 87883 38% Coaltar Coated pipe, Yellow Jacket 
1970's 25394 11% Coaltar Coated pipe, Yellow Jacket 
1980's 3495 1.5% Coaltar Coated pipe, Yellow Jacket, Fusion Bond Epoxy Coating
1990's 3569 2% Yellow Jacket, Fusion Bond Epoxy Coating 
2000's 7888 3% Yellow Jacket, Fusion Bond Epoxy Coating 
						Coal Tar (Corrosion Dept.)						Coal Tar (Corrosion Dept)

		Length		in KM

Lakeshore: 45.7
DVP:  12.1
collingwood: 69.4
Marting Grove: 5.6
Ottawa Valley: 233
St. Laurent 470 : 5.8
St. Laurent 270: 13.3
		45.7						12.1						69.4						5.6						233.5						5.8						13.3

		Coating Repair (no corrosion, or leak)		


comments: coating repair history


These were coating repairs only. They were not a result of loss of containment or from corrosion.  According to the comments, the coating repairs were primarily a result of holidays or absent coating.


Lakeshore: 6
DVP:  0
collingwood: 0
Marting Grove:1
Ottawa Valley:3
St. Laurent 470 :2
St. Laurent 270:0 
		COMMENTS EVENT_DATE
REPAIR COATING OK 5/22/2007 0:00
 2/27/2014 0:00
 2/24/2014 0:00
 5/12/2006 0:00
COATING ON THE 20" WAS ABSENT.  RECOATED MAIN AS PER WILL FOSTER 11/7/2014 0:00
INSTALL DENSO PASTE AND MAT ON COATING HOLIDAY OF 20" MAIN 9/22/2015 0:00


comments: 6 times where coating damage was found, and recoated (data only since 2007)				1		• No coating repair events from 1995 to present.  (ARP Event Data)




comment: no coating repairs				5		• The overall corrosion protection of the NPS 8 Barrie to Collingwood pipeline has been rated to be “good” (MOP Report - 2015).
• Based upon the available data and analysis, there are no outstanding corrosion protection issues that would impact the pipeline’s MOP, or require a pressure restriction, investigation, remediation, or other mitigation at this time. (MOP Report - 2015).
• There does not appear to extended periods of lack of cathodic protection this line.  (Corrosion Dept.)
• There are no detrimental dynamic stray current from TTC. (Corrosion Dept.)
• Data Gaps (Corrosion Dept.)
• No AC readings recorded prior to 2010. 
• No CP history prior to 1998
• This is a rectifier protected main.  No On/Off readings recorded. 

comments: does not appear any coating related repairs				5		• 1 coating repair performed on Dec 13, 2013 (Events data)





comments: 1 coating repair 				4		• The pipeline is coated with Coal-tar coating from Brockville to Pembrooke.  This is a heavy type of coating that generally does not allow cathodic protection current to penetrate it when it disbonds, resulting in the possibility of corrosion due to cathodic shielding.  (DVP Fitness For Service Report – Draft) 
Three events of coating repairs form event job type and comments:
• Aug 30, 2007, MAIN-6585:740:1128:  “DID NOT TAKE PIPE TO SOIL READING PROTECTED BY RECTAFIER BED”
• Apr 4, 2014, MAIN-6585:843:1219:  “REPAIRED 0.5 M SECTION OF COATING USINGUSING DENSO PASTE AND TAPEMAY WAS DAY-LIGHTEDON ARRIVAL BY CONTRACTOR FOR HYDRO ONE.”
• Sep 13, 2013, MAIN-6585:593:689:  “Main Repair 220 Containment Sleeve Installed to cover pitting on 8" XHP Vital Main”

comments: 3 events of coating repairs				3		• Jul 28, 2008, MAIN-6580:514:574: “MAIN_COATING_REPAIR” 
• May 8, 2014, MAIN-6580:514:574: “MAIN_COATING_REPAIR” 



comments: 2 coating repair on main events				4		• No coating repair events from 1995 to present.  (ARP Event Data)



comments: no coating related events				5

		corrosion repair (no leak)		lake shore: 3 instances where there was a corrosion related repair. Out of the 3, there certainly 2 instances of corrosion. Some assumptions were that if there was a pumpkin, likely there was a corrosion related repair, or if there were known areas of corrosion.

Collingwood: 8 instances indicating potential (maybe) corrosion. Based on comments search on the DSIMP data on weld sleeve, weld pumpkin, denso wrapping, installation of a test point. These are all possible solutions to a corrosion problem.

Ottawa Valley: 2 instances where corrosion was recorded in the DSIMP data. 1 is confirmed, and the other is assumed based on the installation of a test point.

St. Laurent (270): 1 instance where corrosion may be repaird, based on an installation of a test point

General comments: 530 failure events that could be related to a corrosion repair (no leak).
From that list only 94 events with comments that we could use to determine if there was a corrosion repair.From the list of 94 we identified 15 events that are possibly related to corrosion repairs, 

the above insights is used with the ILI repair data as follows:

Inline inspection actions / repairs

Don Valley -2013:  13 repairs
1- wall loss - 62%(fixed with clock spring),  1- dent with metal loss replaced
1 dent with 3.1% wall loss  sleeved 4 assessments with no assessment
5 ovalties fixed 1- ovalty fixed with recoat

Collingwood: 2005,2012,2013 ILI (using 15 immidiate findings for scoring purposes)
2005-2 immidiate and 23 scheduled: 2012-12 immediate, 4 scheduled
2013- 3 investigative, 

St laurent 470- 2009  ILI: 5 immidiate digs with 9 scheduled inspections

						2		no corrosion  repairs listed in the DSIMP database

listing this as a 3 because of lack of data accuracy/completeness…. A lot of judgement calls being made (ie. inferring that because there was a pumpkin or a denso tape, there was a corrosion)

see ILI note
				1						1		no corrosion repairs in the DSIMP data				3						2		no corrosion repair instances identified in the DSIMP data

see ILI note				1						4

		leak related repairs (not associated with damages)		not enough information to populate this section

		Leak related repairs		comments:

Lakeshore: 8
DVP:  0
collingwood: 1
Marting Grove:1
Ottawa Valley:6
St. Laurent 470: 0
St. Laurent 270: 2

note St. Laurent changed to 2 leaks after further review (previously was 0 leaks) Fred's email on Jan 21st 2016		(From events data)
2011 1
2012 2
2013 1
2014 2
2015 2


comments: 8 leak related repairs

comment				1		• No historical leak related repairs indicated on this pipeline of child services. (ARP Event Data) 




comments: no leak repair				5		• Only one leak was found on the entire pipeline since its installation, which was a Class U leak. It was found on Network 5301, Node 104 -107 on June 25, 1996. The leak has been repaired. (MOP Report – 2015)

comments: 1 leak repair				4		1 leak repair in 2008 (Events data)







comments: 1 leak repair				4		• 1 in 2003 (Leak Management)
• 1 in 2005 (Leak Management)
• 2 in 2014 (Leak Management)
• 1 in 2015 (Leak Management)
• Dec 19, 2013, MAIN-6585:553:677: “SHOULD BE A VALVE LEAK REPAIR” & “Main replace less than 8 m and valve replacement”.


Comments:6 leak repairs

				2		• No historical leak related repairs indicated on this pipeline of child services. (ARP Event Data)



comments: no leak repairs				5		None indicated. (Event data extract). 



Comments: no leak repairs…changed to 2  leaks after talking to Fred
only 2 leaks even though it shows 4 repairs				3

		Crorsion Features in 2016 (using proxy ILI data) this is a predicted number ** based on ILI statistis		Refer to Duminda's analysis

		52 features				2		86 features				1		51 features				2		1 feature				4		24 features				3		17				3		1				4

		Corrosion Rate (using proxy ILI data) this is a derived number ** this is the worst case scenario. Wall loss of greater than 50% projected in 2016. work in progress		
read as:  (eg lakeshore) has 14 instances in 2016 where there is a high probability that there is a wall loss greater than 50%

Lakeshore: 0.025  (3)
DVP:  0.046 (1)
collingwood: 0.02 (3)
Marting Grove: 0.025 (3)
Ottawa Valley: 0.024 (3)
St. Laurent 470: 0.031 (2)
St. lauren 270: 0.023(3)

This is a work in progress, with the segmentation strategy.						3						1						3						3						3						2						3



		In-Line Inspections				·         Nov. 2012:  Robotic inspection of 469 ft. between Station B and Lakeshore Blvd.						ILI in 2005 (Partial Jonesville Section), 2007 and 2013						• ILI in 2005, 2012 and 2013 (30% of total length)						• No In-Line Inspections performed on this pipeline.						This pipeline is not an Integrity Management Pipeline						ILI in 2009 and next scheduled for 2016						• No In-Line Inspections performed on this pipeline.

		In-Line Inspection Results		knowing there is an inline inspection done, means that there is some confidence that action was taken and a repair was made vs. lines that have not been in lined inspected

lake shore <less than 1 percent of the line 
Don valley 100%
collingwood:30% of line
Martin Grove: no ILI
ottawa valley: no ILI 
St Laurent 470: 100%
st Laurent 270: no ILI



		• 10 metal loss anomalies <20% of WT
• 5 metal loss anomalies 20% to 39% of WT
• 4 metal loss anomalies 40% to 59% of WT
• No metal loss anomalies >60% of WT
				2		2013 ILI Investigation Results for full NPS 30 XHP Don Valley Pipeline: 
• 1 immediate (4.6% dent with metal loss was replaced)
• 15 Scheduled
• 1 metal loss 62% fixed with clockspring
• 1 dent 3.1% fixed with welded sleeve
• 4 ovalities (1
• -3%) fixed with welded sleeve and recoats 
• 1 buckle strain (TBD)  
• 4 replacements with no assessment 
• 4 cancellations after detailed review 
• 2 Investigative
• 1 Ovality fixed with recoat
• 1 multi-apex strain fixed with recoat 
				5		• 2005:   2 Immediate & 23 Scheduled inspections 
• 2012:   12 Immediate*, 4 Scheduled & 4 Investigative inspections
              Long seam anomaly discovered during investigative dig.
• 2013:   3 Investigative  inspections (30% of total length)
(*The increase in inspections was due to broader inspection criteria and improved smart-pig technology.)  
				3		• No In-Line Inspections performed on this pipeline.				1		This pipeline is not an Integrity Management Pipeline				1		• 35 metal loss anomalies greater than 30% of wall thickness (History of Vintage Steel Mains)
• 5.9 anomalies over 30%/km. (History of Vintage Steel Mains)

• Using corrosion growth modeling and GSTSI assessment, three additional features will become critical before the next ILI of this pipeline which is scheduled for 2016; therefore, they will be inspected and mitigated in 2013.  (MOP Report)				5		• No In-Line Inspections performed on this pipeline.				1



		Vintage (Year installed)		Lakeshore:  1954
DVP:  1971
collingwood: 1958
Marting Grove: 1955
Ottawa Valley:1958-1961 majority in the 1950's
St. Laurent 470: 1958-1992 majority in the 1950's
St. Laurent 270:  1958-1992 majority of main legs in 1950's

buckets:

1950-1960=1
1960-1970=2
1970 and above = 5
blends (1950-1992)=4
		1954				1		1971				5		1958				1		1955				1		1958-1961				1		1957-1958, 1983 and 1992 in three phases


majority in the 1950's				1		

1958 (56 main legs)
1962 (9 main legs)
1985 (10 main legs)
1992 (TransAlta main leg)


				1

		Installation Method				open trench						unkown						open trench						assumption is open trench												assumption is open trench						assumption is open trench

		Weld Seam Type		ERW for all pipelines except for Don Valley - which is double submerged arc weld (better?)…low confidence on the data		electric resistence welding..seamless ?? Based on stephens report				1		Double submerged-arc welded 				5		Unknown although note in 1964 Operating Manual states, “All Steel pipe 3” and larger in diameter will be standard, black electric resistance weld, open hearth, beveled ends.				1		Unknown although note in 1964 Operating Manual states, “All Steel pipe 3” and larger in diameter will be standard, black electric resistance weld, open hearth, beveled ends.				1		Unknown although note in 1964 Operating Manual states, “All Steel pipe 3” and larger in diameter will be standard, black electric resistance weld, open hearth, beveled ends.				1		Unknown although note in 1964 Operating Manual states, “All Steel pipe 3” and larger in diameter will be standard, black electric resistance weld, open hearth, beveled ends.				1		Electric Resistance Weld (from 1964 EGD Operations Manual specification)				1

		Manufactured Coating Type		comments: coal tar recieves a score of 1		coal tar						coal tar						Coal Tar ( not able to determine if manufactured or field applied)						Decade Length (m) % of Total Length  Pipe Line Coating
1950's 1602m  29% Coaltar Coated pipe 
1960's 2393m 43% Coaltar Coated pipe, Yellow Jacket 
1970's 433m 8% Coaltar Coated pipe, Yellow Jacket 
1990's 227m 4% Yellow Jacket, Fusion Bond Epoxy Coating 
2000's 954m 17% Yellow Jacket, Fusion Bond Epoxy Coating 						Decade Length (km) % of Total Length  Pipe Line Coating
1950's 105288 45% Coaltar Coated pipe 
1960's 87883 38% Coaltar Coated pipe, Yellow Jacket 
1970's 25394 11% Coaltar Coated pipe, Yellow Jacket 
1980's 3495 1.5% Coaltar Coated pipe, Yellow Jacket, Fusion Bond Epoxy Coating
1990's 3569 2% Yellow Jacket, Fusion Bond Epoxy Coating 
2000's 7888 3% Yellow Jacket, Fusion Bond Epoxy Coating 
						Coal Tar (Corrosion Dept.)						Coal Tar (Corrosion Dept)

		older Materials

		backfill practices

		coating practices

		procedures

		materials

		joining



		Percentage of pipe in an urban area		
Lakeshore: 100% (1)
DVP:  100% (1)
collingwood: 18% (3)
Marting Grove: 100% (1)
Ottawa Valley: 12% (5)
St. Laurent 470: 100% (1)
St. Laurent 270:  100% (1)						1						1						3						1						5						1						1



		Grade		Lakeshore:  290 MPa
DVP:  414 Mpa
collingwood: 207Mpa
Marting Grove: 207Mpa
Ottawa Valley: 207Mpa
St. Laurent 470: 207 Mpa
St. Laurent 270:  207 Mpa		290 Mpa (X042)				4		414 MPa 				5		207 Mpa 				3		207 Mpa (Grade A)				3		207				3		207 MPa -290MPa				3		207 Mpa (Grade A) 				3

		%smys		Lakeshore: 30%
DVP:  39%
collingwood: 30%
Marting Grove: 
Ottawa Valley: 30%
St. Laurent 470: 39%
St. Laurent 270:  23%		30%		2%		3		39%		2%		2		30%		2%		3		unknown		2%		3		30%		2%		3		39%		2%		2		23%		2%		5



		# of welds		basing this on the length divided by 40ft (0.012192Km)

combine this with # of services of the pipe, # of fittings per km, # of welds per km

		3748				2		992				3		5692				2		459				4		19152				1		476				4		1091				3



		% in AC corridor		Transmission hydro within 100m of the pipeline

Lakeshore:  35.22% (2)
DVP:  65.61% (1)
collingwood: 1.09% (5)
Marting Grove: 10.8%(3) 
Ottawa Valley:1.02% (5)
St. Laurent 470: 7.47%(3)
St. Laurent 270:  13.9% (3)		35%		3%		2		66%		3%		1		1%		3%		5		11%		3%		3		1%		3%		5		7%		3%		3		14%		3%		3







		% within 100m of RailLine tracks		the higher the percentage of pipe near rail tracks, the higher the potential that it has been subjected to AC related corrosion

Lakeshore: 13%
DVP:  57%
collingwood: 1%
Marting Grove: 0%
Ottawa Valley:10%
St. Laurent 470: 6%
St. Laurent 270:  2%		13%				2		57%				1		1%				4		0%				5		10%				3		6%				3		2%				4



		Maximum Allowable Operating Pressure (MAOP) verified?		Lakeshore: No MAOP report
DVP:   MAOP report
collingwood: MAOP report
Marting Grove: no MAOP report
Ottawa Valley: MAOP report (8 sections)
St. Laurent 470:  no MAOP Report
St. Laurent 270:  MAOP report 

see email from MAOP dept. February 8th 2016		no MAOP				1		yes MAOP				5		yes MAOP				5		no MAOP				1		maop off 8 sections				5		no MAOP report				1		MAOP report				5







								max score		assigned score		score

						10%		5		2		4%

		conversion from 40ft to km				30%		5		1		6%

		0.012192				60%		5		3		36%

												46%		total





Scoring comments

		Characteristic		 comments / analysis (all pipelines)

		Length (based on the Integrity Assessment)		in KM

Lakeshore: 45.7
DVP:  12.1
Collingwood: 69.4
Martin Grove: 5.6
Ottawa Valley: 233
St. Laurent 470 : 5.8
St. Laurent 270: 13.3

		Depth of Cover (min, max, avg)		2 pipelines have not been inspected (Lakeshore and Martingrove). They will be given an average rating of the other pipelines

Ottawa Valley is the best at 3.2m 
DVP has the lowest avg DOC at 0.67m. In the Travelled section of the road

collingwood : 1.4m
Martingrove: No DOC performed, reccomendation for 2016
St. Laurent 470: 1.66m
St. Laurent 270: not performed (using 470 as a relative proxy)

Ranked highest depth of cover to no DOC performed. Martin Grove is a 2 because no DOC performed, but does not been its bad (otherwise would have scored as a one)

ottawa Valley has the highest DOC at 3.2m.  C&M manual states the minimum DOC is 1m for mains

score of 4 means still in compliance, but 5 is the best




		# of fittings / km		the higher the number of fittings on the pipe, the higher likelihood of failure. This is captured in a Banak report, and is used in the coated steel main model.

Lakeshore: 198/45.7Km =4.33fittings/km
DVP: 23/12.1km=1.9fittings/km
Collingwood: 101/69km=1.46fittings/km
Martin Grove: 52/5.6km=9.3fittings/km
Ottawa Valley:236/233.5km=1.01fittins/km
St. Laurent 470: 29/5.8km=5fittings/km
St. Laurent 270:  92/13.3km=6.9fittings/km


combine this with # of services of the pipe, # of fittings per km, # of welds per km


		# of events (condos, construction equipment, buildings etc.) that are coming near to the pipe		
Lakeshore:  88 event locations, high concentration
DVP: 30 event locations, low concentration
collingwood:  95 event locations, low concentration
Marting Grove: 1 event location, low concentration
Ottawa Valley: 100 event locations, low concentration
St. Laurent 470: 12 event locations, low concentrations 
St. Laurent 270: 5 event locations, low concentration


Lakeshore:  109events/km
DVP: 71events/km
collingwood:  22events /km
Marting Grove: 7.3 events /km
Ottawa Valley: 1.96events/km
St. Laurent 470: 11.58events/km
St. Laurent 270: 13.58 events/km








		pipeline patrol inspection

		Percentage of pipe in an urban area		

Lakeshore: 100% (1)
DVP:  100% (1)
collingwood: 18% (3)
Marting Grove: 100% (1)
Ottawa Valley: 12% (5)
St. Laurent 470: 100% (1)
St. Laurent 270:  100% (1)

		Bridge Crossing Inspections		
ranking is based on the number of bridge crossings and corrosion history, along wit known issues


Lakeshore: 2 bridge crossings - have had corrosion (type c)
DVP:  1 bridge crossing -B type fault (known issue with Don bridge)
Collingwood:  no bridge crossing
Martin Grove:  no bridge crossing
Ottawa Valley:  1 bridge crossing- Cytpe corrosion
St. Laurent 470:  1 bridge crossing- no fault
St. Laurent 270: no bridge crossings

		Non third party damage rate using ILI data analysis to proxy on to non ILI		

Lake shore =  110 damages / km
DVP= 0.91 damages / km
collingwood= 0.63 damages /km
Martin Grove = 1.43 damages / km
Ottawa Valley= 0.63 damages/ km
st laurent 470= 0.85 damages/km
st laurent 270= 0.85 damages/km

This is based on the statistical analysis that predicts the non third party latent damage rate

		Third party damage rate (latent)**using ILI data analysis to proxy on to non ILI.		
latest non third party rate numbers (Feb10th 2016- from Duminda)
Lake shore =  0.73 damages / km (3)
DVP= 0.91 damages / km (1)
collingwood= 0.69 damages /km (4)
Martin Grove = 0.73 damages / km (3)
Ottawa Valley= 0.8 damages/ km (2)
st laurent 470= 0.83 damages/km (2)
st laurent 270= 0.73 damages/km (3)



		Leak related repairs		

Lakeshore: 8
DVP:  0
collingwood: 1
Marting Grove:1
Ottawa Valley:6
St. Laurent 470: 0
St. Laurent 270: 2



		Cathodic Protection  survey history		

Lakeshore:  sporadic lack of CP, stray currents, no data prior to 1999
DVP:  sporadic lack of CP, stray current, no data prior to 1999
Collingwood:  overall, best shape. no lack of CP, no areas of corrosion, no data prior to 1998
Martin Grove:   4 areas lack CP, no stray currents, no data prior to 2000
Ottawa Valley: no indications of lack of CP going back to 1972
St. Laurent 470:  sporadic lack of CP, data till 1983
St. Laurent 270:   sporadic lack of CP. CP since 1983.



		Induced AC Voltage level		Lakeshore: medium-high  risk
DVP:  medium
collingwood:  medium
Marting Grove: low
Ottawa Valley:medium
St. Laurent 470:  low
St. Laurent 270:  low

 0 to 3V: Very Low chance of AC corrosion regardless of soil conditions.
• 3 to 6V: Low risk of corrosion at this range. 
• 6 to 10V: Medium risk of corrosion at this range.
• 10 to 15V: High safety risk from contact with energized pipe
• 15V: Industry accepted limit beyond which people could be injured from contact with energized pipeline. 

		% in AC corridor		Transmission hydro within 100m of the pipeline

Lakeshore:  35.22% (2)
DVP:  65.61% (1)
collingwood: 1.09% (5)
Marting Grove: 10.8%(3) 
Ottawa Valley:1.02% (5)
St. Laurent 470: 7.47%(3)
St. Laurent 270:  13.9% (3)

		% within 100m of Rail Line tracks		the higher the percentage of pipe near rail tracks, the higher the potential that it has been subjected to AC related corrosion

Lakeshore: 13%
DVP:  57%
Collingwood: 1%
Martin Grove: 0%
Ottawa Valley:10%
St. Laurent 470: 6%
St. Laurent 270:  2%

		Field Applied Coating Type		
Comments: all are coal tar - confirmed by Engineering
Exceptions below

Don Valley - Cement Mortar (small section only)
Ottawa Valley - mix of coal tar and fiberglass and paper. As this pipe was  installed over number of years (1950's-1960's)

st Laurent 270's - 4 sections (1950's to 200s)
 470- in three phases (1950's-1992)

assumption was that majority of the field applied coatings were made during installtion. So it was decided to look at the year services were installed as a proxy (as majority of the service Tees are field applied), and would give a  better indicator.  See email from Dave January 21

lakeshore: 19% of services installed in 1950/60
DVP:  
collingwood: 24% of services installed in 1950/60
Marting Grove:  9% of services installed in 19/50/60
Ottawa Valley: 10% of services installed in 1950/60
St. Laurent 470:  10% of services installed in the 1950/60's
St. Laurent 270:  24 % of services installed in the 1950/60

		# of services of the pipe (field applied coatings)		Lakeshore: 10 7 services
DVP: 1
Collingwood: 329
Martin Grove:  201
Ottawa Valley:1398
St. Laurent 470:  38
St. Laurent 270:  220


bucket I created:
0-100=5
100-200=4
200-300=3
300-400=2
>400 is a 1


combined this with # of services of the pipe, # of fittings per km, # of welds per km

Lakeshore: 198/45.7Km =4.33fittings/km
DVP: 23/12.1km=1.9fittings/km
Collingwood: 101/69km=1.46fittings/km
Martin Grove: 52/5.6km=9.3fittings/km
Ottawa Valley:236/233.5km=1.01fittins/km
St. Laurent 470: 29/5.8km=5fittings/km
St. Laurent 270:  92/13.3km=6.9fittings/km


combinde this with # of services of the pipe, # of fittings per km, # of welds per km


		# of welds		basing this on the length divided by 40ft (0.012192Km)

combined this with # of services of the pipe, # of fittings per km, # of welds per km

Lakeshore: 3748
DVP:992
Collingwood: 5692
Martin Grove: 459
Ottawa Valley: 19152
St. Laurent 470: 476
St. Laurent 270: 1091




		corrosion repair (no leak)		lake shore: 3 instances where there was a corrosion related repair. Out of the 3, there certainly 2 instances of corrosion. Some assumptions were that if there was a pumpkin, likely there was a corrosion related repair, or if there were known areas of corrosion.

Collingwood: 8 instances indicating potential (maybe) corrosion. Based on comments search on the DSIMP data on weld sleeve, weld pumpkin, denso wrapping, installation of a test point. These are all possible solutions to a corrosion problem.

Ottawa Valley: 2 instances where corrosion was recorded in the DSIMP data. 1 is confirmed, and the other is assumed based on the installation of a test point.

St. Laurent (270): 1 instance where corrosion may be repaird, based on an installation of a test point

General comments: 530 failure events that could be related to a corrosion repair (no leak).
From that list only 94 events with comments that we could use to determine if there was a corrosion repair.
From the list of 94 we identified 15 events that are possibly related to corrosion repairs, 

the above insights is used with the ILI repair data as follows:

Inline inspection actions / repairs
Don Valley -2013:  13 repairs
1- wall loss - 62%(fixed with clock spring),  1- dent with metal loss replaced
1 dent with 3.1% wall loss  sleeved 4 assessments with no assessment
5 ovalties fixed 1- ovalty fixed with recoat

Collingwood: 2005,2012,2013 ILI (using 15 immidiate findings for scoring purposes)
2005-2 immidiate and 23 scheduled: 2012-12 immediate, 4 scheduled
2013- 3 investigative 

St laurent 470- 2009  ILI: 5 immidiate digs with 9 scheduled inspections

		Coating Repair (no corrosion, or leak)		


comments: coating repair history


These were coating repairs only. They were not a result of loss of containment or from corrosion.  According to the comments, the coating repairs were primarily a result of holidays or absent coating.


Lakeshore: 6
DVP:  0
collingwood: 0
Marting Grove:1
Ottawa Valley:3
St. Laurent 470 :2
St. Laurent 270:0 


		

Corrosion features (using proxy ili data)		
# of features that have a probabilty of wall loss greater than 50%

Lakeshore: 52
DVP: 86
collingwood: 51
Marting Grove: 1
Ottawa Valley: 24
St. Laurent 470: 17
St. lauren 270: 1

This is a work in progress, with the segmentation strategy.

		Vintage (Year installed)		Lakeshore:  1954
DVP:  1971
Collingwood: 1958
Martin Grove: 1955
Ottawa Valley:1958-1961 majority in the 1950's
St. Laurent 470: 1958-1992 majority in the 1950's
St. Laurent 270:  1958-1992 majority of main legs in 1950's

buckets:

1950-1960=1
1960-1970=2
1970 and above = 5



		Installation Method		all are assumed open trench

		Weld Seam Type		ERW for all pipelines except for Don Valley - which is double submerged arc weld (better?)…low confidence on the data

		Manufactured Coating Type		comments: coal tar receives a score of 1

		Grade		Lakeshore:  290 MPa
DVP:  414 Mpa
Collingwood: 207Mpa
Martin Grove: 207Mpa
Ottawa Valley: 207Mpa
St. Laurent 470: 207 Mpa
St. Laurent 270:  207 Mpa

		%smys		Lakeshore: 30%
DVP:  39%
Collingwood: 30%
Martin Grove: 
Ottawa Valley: 30%
St. Laurent 470: 39%
St. Laurent 270:  23%

		In-Line Inspection Results		knowing there is an inline inspection done, means that there is some confidence that action was taken and a repair was made vs. lines that have not been in lined inspected

lake shore <less than 1 percent of the line 
Don valley 100%
collingwood:100% of line
Martin Grove: no ILI
ottawa valley: no ILI 
St Laurent 470: 100%
st Laurent 270: no ILI
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Characteristic 


Weight 


(%) 


Data 


Completeness 


Score 


Date Completeness Description 


Mechanical Damage Index 


(15%)


 


Minimum 


Depth of Cover 


(7%)


 


Depth of Cover (min, max, avg) 


3% 5 Data was from direct field measurements 


# of fittings per KM 


4% 4 


Data was derived from GIS and may not include all 


fittings. 


Activity level 


(6%)


 


pipeline patrol inspection 


2% 


5 Data was obtained from field observations 


is pipeline in the vicinity of large 


infrastructure project, or congested 


infrastructure 


2 


Data from pipeline patrols was used to make 


assumptions on size of infrastructure project. 


municipal right of way (road etc.) vs 


dedicated / utility corridor 


2% 5 Classification was obtained from GIS 


latent 


Damage 


Rate 


(2%)


 


Damage Rate (Stephen's report) 


4%   


 


 


 


 


  


    


Corrosion Index 


 


(50%)


 


Atmospheric 


Exposures


 


 


(5%)


 


  


  


  


  


  


Bridge Crossing Condition 


2% 5 


Data was obtained from Bridge crossing inspection 


reports.   


Sub


surf


ace 


Exp


osur


e 


(20


%)


 


watercourse crossings (river weights) 


  1 


No information on river weights for many of these 


pipelines. 






4

Safety Integrity 

Asset Renewal

Asset Information

Records Tacit Statistics

Asset health 
condition

Probability of 
failure

Consequence 
of failure

Risk 

Organization 
and people

Operational 
performance

Repair as leaks come up

Replace

Inline retrofit and repair

Reliability

Recommend pipelines (or segments) to further assess 

Industry

Financial  analysis

Life cycle 
analysis
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Asset Information

– Available asset information collected
• Weekly meetings with Integrity, Engineering, Corrosion, Asset Analytics, Risk, Network 
analysis since September 2015

• Minutes are available
• All information has been uploaded to Asset Management SharePoint site

– Sources of information/ Knowledge and expertise collected
• Tacit knowledge 

• Workshops (e.g. Enbridge retirees)
• Workshops with Operations AR&I
• Interviews with Field Managers (e.g. Jim Miller, Mike McEwan, Vito Modugno etc.)

• Technical knowledge
• Expert guidance and recommendations (e.g. Ken Ocean, Stephen Jehlicka, Brad Jefferies) 

• Records
• DSIMP
• PMTS
• GIS
• Past Inline inspection data
• Old engineering manuals / drawings
• Past Enbridge studies
• Missy tickets / field notes (where practical)

• Industry research
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Stakeholders collaborative consultation / expertise

Integrity
Ken Ocean

Stephen Jehlicka

Brad Patzer

Daniel Zanini

Fred Butrico

Core team from Integrity, Risk, Asset Analytics, Corrosion Prevention met on a weekly basis

Asset Analytics
David Patfield

Duminda Randeniya

Catherine McCowan 

Engineering

MAOP Team

Stephanie Pazuki

Gonzalo Juarez

Risk Management

Angela Wong

Andy Ridpath

Erik Naczynski

Corrosion / Damage Prevention

Brad Jefferies

Jason Samara

Steven Mott 

Major Projects
Bike Balkanci

AR&I
Monica Lavers

David Marshall

Tom Jedemann

Mohamed Chebaro

Kevin Bando

Enbridge Retirees
Jim Tweedie

Jim Miller

Peter Malia

Rick Logue

Network Analysis
Elli Cristea

Asset Management
Deirdre Broude

Ryan Tao

Rachit Bhambri

Interviews
Mike McEwan

Vito Modugno 

Industry  and EGD Research
PHMSA

Banak, Jana, Dynamic Risk etc.
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Asset Health Index

– The purpose of Asset Condition Assessment is to detect and quantify long-
term degradation factors using a multi-criteria assessment approach into a 
single indicator of the health of the asset, that impacts the asset life. The 
specific asset health or condition does not necessarily imply a set course of 
action or timing, without consideration of the operating context, risk, financial 
implications, and overall strategy for managing a particular asset.

– Methodology of developing Asset Health Index is consistent with the Asset 
Health Review that UMS Group is developing for GD 

– Asset Health Index is widely used in industry
• PHMSA
• Horizon Utilities rate filing
• Toronto Hydro Asset Condition Assessment 
• Hydro One Asset condition Assessment 

– Approach has been accepted by SMA’s

Collect information, and relate to the current condition
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Asset Health Index

– Asset Health threats were determined
• Corrosion 60%
• Vintage 30%
• Design Index 10%

– Degradation characteristics causing the threats were collected 
• Field applied coating type
• Cathodic protection survey results
• Activity around the pipeline etc.

– Scoring the characteristics of each pipeline
• Quantitative data
• Tacit  knowledge
• Iterative process

This was an iterative process with many expert consultations

Supported by documented industry research, and various EGD 
studies – e.g. vintage pipeline reports, Jana laboratories field applied 
coating reports etc. An iterative process.

This list was developed in consultation with various 
subject matter experts and industry studies. An iterative 
process.

Pipeline 1 Pipeline 7

Le
ak

 re
pa

irs

Score =1

Score =5 (best)
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6 IL I'd lines

On the non IL I'd line pick 
10,000 points

Randomly apply the features from 
the ILI’d distributions to the ARP line 
to each of the 10,000 points

Observed features distribution

ILI’d pipelines of similar 
vintage, coating Distribution rates 

scaled back/forth to 
match age of ARP line

ARP pipeline, not ILI’d

Repeated for all the non ILI’d ARP lines, to 
proximate the corrosion and damage rates 
from past ILI’d lines

Probability – chance of an unwanted event using past observations 
Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.3_Attachment 1, Page 9 of 23
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Corrosion in the 50% bucket will grow over time, based on the corrosion rates, and 
the number of features falling in from the <50% wall loss bucket over time

11%

20%

6%

2%
1%

7%

1%

21%

28%

7%
8%

7%
8%

7%

42%

39%

8%

30%

27%

10%

27%
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s

Asset Renewal Pipeline

Percentage of corrosion features greater than 50% wall loss

2016
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2026
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Insights

– Lake Shore
• Highest number of leak repairs (8 leak repairs – since 2011)
• Most number of coating repairs (6 coating repairs since 2006)
• Highest number of events (construction, equipment etc.)  per kilometer (109 events/km)
• High percentage in an urban area (100%)
• High predicted latent third party damage rate (ILI statistics)
• Sporadic periods with lack of, and unknown CP protection levels (data after 1999)
• Possibility of high induced AC voltage levels (greater than 15V)  (soil resistivity, and models) 
• Less than 1% of the line has In Line Inspected

– Don Valley
• Pipe Bridge condition potentially compromises the pipe
• High percentage in an urban area (100%) (80% in High Consequence Areas)
• Highest number of non third party damage rate (rock impingement, padding practices etc.) (ILI statistics)
• Lowest predicted latent third party damage rate (ILI statistics)
• Sporadic periods with lack of / spotty CP protection 
• Highest percentage in AC corridor (65%)
• Has been In Line Inspected (investigations: 1 immediate, 15 scheduled)

Insight is relative to each pipeline in each category
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Insights

– Collingwood
• Highest number of possible corrosion repairs (no leak) (8)
• High predicted latent third party damage rate (ILI statistics)
• Highest rating for cathodic protection
• Areas with Depth of Cover (DOC) concerns
• Has been In Line Inspected (3 scheduled inspections in 2013)
• MAOP study scaled back the supply pressure, limiting customer additions

– Martin grove
• Unknown DOC, with a very high # of fittings per Km (e.g. blow off valves, compression couplings) 
• High percentage in an urban area (100%)
• High predicted latent third party damage rate (ILI statistics)
• Sporadic periods with lack of, and unknown CP protection levels (data after 2000)

– Ottawa Valley
• Pipeline mostly in non urban area (88%)
• Has elevated induced AC voltages 
• High predicted latent third party damage rate (ILI statistics)
• High number of leak repairs (6)

Insight is relative to each pipeline in each category
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Insights

– St. Laurent 470
• High percentage in an urban area (100%)
• Has been In Line Inspected (5 immediate and 9 scheduled inspections)
• Tacit knowledge not supported by available data (gap)

– St. Laurent 270
• High percentage in an urban area (100%)
• High predicted latent third party damage rate (ILI statistics)
• High # of fittings per Km (e.g. blow off valves, compression couplings) (6.9 fittings/Km)
• Tacit knowledge not supported by available data (gap)

Insight is relative to each pipeline in each category
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Length / 
Diameter

45Km 12.1 Km 69.4 Km 5.6 Km 233 Km 5.8 Km 13.3 Km

Diameter NPS 20 NPS 30 NPS 8 NPS 12 NPS 8 NPS 12 NPS 12

Health Index
(higher better)

32% 56% 66% 43% 52% 59% 53%

Option 1(1,3)

repair as leaks 
found

$70M $71M $10M $3M $97M $5M $7M

Option 2
Retrofit, Pig 
line, dig, repair

$45M $36M(4) $5M $5M $55M $3M $8M

Option 3
Replace 

$240M
(5x pig, dig, repair)

$289M
(8x pig, dig, 
repair)

$94M
(19x pig, dig, 
repair)

$16M
(3x pig, dig, repair)

$316
(6x pig, dig, 

repair)

$17M
(6x pig, dig, repair)

$39M
(5x pig, dig, 
repair)

Percentage of 
pipe within 
population
center

100% 100% 18% 100% 12% 100% 100%

customers 
impacted with a 
full pipe failure
(winter) (2)

53K
93% res.
2 hosp.

125K
85% res.
15 hosp.

43K
94% res.

38K
91% res.

48K 
94% res.
20 hosp.

15K
90% res.
8 hosp.

30K
90% res.
5 hosp.

(1) Very rough estimates, for financial magnitude purposes only, not for regulatory usage (see assumptions in appendix)
(2) Customer impacted needs to be verified. Also depends on where the disruption occurs, and back feed capacity
(3) The repair estimates is only for the next 10 years. This amount will be much larger beyond the 10 year horizon
(4) Does not include cost of bridge repair
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Repair Vs. Replace 
Pros/Cons

Repair
Pros Cons

 For ILI pipe, repair 
program for each 
pipeline can be 
created

 Cathodic protection ineffective 
if there is shielding 

 No significant up 
front capital outlay

 Increasing amount of leaks and 
repairs as pipeline ages 
(especially at field applied 
coatings)

 Improvement in 
pigging technology

 Higher security of supply 
threats 

 Higher operation and 
maintenance (O&M)  costs

 Potentially high number of 
Integrity digs (especially for non 
ILI lines), repair option may be 
cost prohibitive

 Still have old pipe, increasing 
risk (don’t know condition)

 Continual coating degradation

Replace

Pros Cons

 Construction of new asset 
using modern standards, 
materials, training etc.  

 High initial 
capital outlay

 Possibly re-route to less 
consequence areas

 Public 
inconvenience
during long 
construction (if 
in heavily 
populated area)

 Lower O&M costs

 Possible increase in size to 
ensure future security of 
supply, i.e. reduce need for 
future reinforcements.

 Reduce probability of failure
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Recommendations
– Potential pipelines

• Lakeshore / South DVP, Martin Grove, St. Laurent 270

– Recommendations: 
• Quantitative Risk Assessment (QRA)

• Segmentation – based on probability of failure and consequence, may select segments of multiple lines 
• Combine with known issues, e.g. Don Valley bridge crossing remediation/replacement  with Lakeshore 

• Integrity
• Perform Integrity digs / inline inspections or guided waves on the identified pipelines
• Ensure alignment with the Asset Health Review work (life cycle curves, life cycle costing etc.)

• Records
• Collect records prior to 2007
• In depth review of Missy Tickets / field notes for the identified pipelines
• Maximum Allowable Pressure studies on the pipelines that don’t have a full study

• Financial Analysis
• Refine financial analysis 

• Depth of cover 
• Martin Grove- conduct a DOC survey 
• Don Valley – investigate low DOC 
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Next Steps

1. Approval on the recommendations

2. Transition to ARP team – align with Asset Management project plan

3. Provide ongoing support 
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Appendix:

Financial estimating summary
Statistical analysis summary 
Fortis BC application highlights (1958 vintage pipe)
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Preliminary financial estimating methodology / assumptions

– Cost inputs (both capital & O&M considered)
• Major projects / GSTS

• Pigging related retrofit costs (e.g. valves, back to back elbows, adding pig launchers/ receivers)
• Digging costs with sleeve repair / digging costs with cut out and replace (using stopper fittings)
• All costs are based on pipe diameter 

– Assumptions
• Metal loss based on a statistical prediction, of greater than 50% wall loss will be dug/repaired
• For lines that need ILI retrofits – assumed 15% of all the fittings will need retrofits (valves, and 
back to back elbows)

• Option 1- each feature greater than 50% wall loss will be dug and repaired (sleeve or cut out 
& replace) individually

• Option 2- Retrofit the pipe to make it piggable (where required). The number of digs will be 
significantly reduced, as the in line inspection would typically identify wall loss at relatively 
close proximity to each other, resulting a coordinated dig schedule.

• Option 3: Replacement costs from (based on historically similar replacements)
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Statistical analysis summary

Depth Rates Corrosion Rates

Damage Rates
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Corrosion Distribution curves used for the Monte Carlo 
simulation

21
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Approach to determine the number of features

# of corrosion features projected using the following approach

1) All the features the ILI data base were summed & allocated to the 
various buckets (<10%, 10-30% etc.)

2) The length of all the pipe that has been ILI’d were summed 
3) The ratio of the features per kilometer was multiplied by the length of 

the non ILI’d pipeline, in a particular bucket

∑ 𝐴𝐴𝐴𝐴𝐴𝐴 𝐼𝐼𝐼𝐼𝐼𝐼 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓
∑ 𝐴𝐴𝑓𝑓𝑙𝑙𝑙𝑙𝑓𝑓𝑙 𝑜𝑜𝑓𝑓 𝑓𝑓𝐴𝐴𝐴𝐴 𝐼𝐼𝐼𝐼𝐼𝐼 𝑝𝑝𝑝𝑝𝑝𝑝𝑓𝑓

X length of non ILI’d pipe x Percentage
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Comparison with Fortis BC application 

– NPS 30, approximately 20Km

– Installed in 1958

– Replacement costs $243M (2014 dollars)

– Rehabilitation costs $154M (2014 dollars)
• Based on 167 digs, every 12 meters at an average cost of $92,200 per dig
• All leaks have been observed at field applied coatings on girth welds over the entire length of the pipeline

– Without excavating and inspecting the entire pipeline, there will be some 
remaining pipeline risk…..not a feasible solution

– Probability of rupture is insignificant, probability of failure by leak will escalate 
by 3.7 through the period of 2013-2033

– Disbonded coatings at girth welds renders CP ineffective

– The use of ILI is not viable because of inside diameter restrictions 
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Mains – Distribution – Steel 

Steel mains are an integral asset of EGD’s natural gas distribution system. The steel pipeline system (over 12,000 kilometers
in total) accounts for approximately 35% of all mains within the gas distribution system and includes critical infrastructure 
extending from gate stations to lower pressure systems. Between the early 1950s and early 1970s, steel mains were the only 
material used in the gas distribution system. They were installed for different pressure classes, from Low Pressure to Extra-
High Pressure, and ranging from various sizes, from 1-inch distribution mains up to 36-inch trunk mains. Figure 5-10 illustrates 
the calendar age of the steel main population. 

Figure 5-10: Steel Main Current Age Distribution (Based on 2017 Base Year) 

This figure indicates that there is a higher kilometers count as you move across the x-axis in age. During the major system 
expansion from mid-1950s to early the 1970s across the entire EGD franchise, steel mains were installed at a rate over 440 
km per year on average. Steel distribution mains that were installed in the early 1970’s and prior are referred to as “vintage
steel mains”.  Vintage steel mains account for over 50% (more than 7,000 kilometers) of the total steel mains population. 
These mains were installed using material, coatings, design requirements, and construction practices based on standards in 
place during that earlier time period. Similarly, protection programs such as locate and cathodic protection procedures were 
different from current day practices.  

Distribution steel mains service some of the oldest and most populated parts of the EGD franchise area, including the 
downtown cores in Toronto and Ottawa. Over time, urban encroachment and the construction and infrastructure activities 
supporting municipal growth have impacted both the condition and the consequences associated with the potential failure of 
these gas mains. In urban areas there are challenges with ensuring adequate cathodic protection due to the interference 
caused by subway, streetcar and light-rail transit systems with existing underground infrastructure and hydro utility designs. 

Evaluating Asset Health: A steel main failure projection model was developed to forecast the number of corrosion leaks in 
proceeding years based on statistical analysis of the corrosion leak history from the past nine years. Based on this model, the 
number of failures on distribution steel mains were projected as seen in Figure 5-11.  
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Figure 5-11: Steel Mains Corrosion Failure Projections (2017-2057) 

The steel main failure projection model forecasts an exponential growth of leaks over the next 40 years. The resulting failure 
projection model shows a very strong correlation to the asset age, as well as a moderate correlation with other pipe attributes 
(covariates) such as manufactured coating type and location.  

The current failure projection model does not consider other influencing parameters such as: CP history, field applied coating 
type, number of service connections, and soil type. Non-corrosion leaks have also not been considered at this time. These 
leaks (caused by mechanical fitting failures, metal cracking, defective pipes, etc) contribute to approximately 50% of the total 
non-third party leaks on steel mains. Therefore, it is reasonable to believe the current projection on number of failures is likely 
understated.  

It can be seen that over time the failures associated with corrosion alone are expected to grow exponentially. This can be 
explained by the fact that a linear asset like steel mains can have multiple coating defects along the pipe body. These active 
corrosion sites all have similar corrosion rates, resulting in multiple leaks on the same asset within a similar time frame. This 
model has intrinsically incorporated historical practices in temporary repair and replacing some assets at a later time.  

Condition rating charts (as seen in Figure 5-12) present the health index of the steel mains population in projected 10-year 
increments.  

It should be noted that the intent of the Asset Health Index is to provide a general asset health overview of the entire 
population. It is not to be mistaken as an indicator for the health of any one asset. This is because there are many unique 
contributors that are not considered that could accelerate pipe degradation. These are independently studied during the risk 
assessments. 
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Table 5-12: Probability of Failure by Asset Class Category 

CATEGORY DESCRIPTION POF 

HI5 Category V – Fails within 1-5 years >=0.2 

HI4 Category IV – Fails within 6-10-years 0.1 <= x < 0.2 

HI3 Category III – Fails within 11-25 years 0.04 <= x < 0.1 

HI2 Category II – Fails within 26-40 years 0.025 <= x <0.04 

HI1 Category I – Fails greater than 40 years <0.025 

 

 

Figure 5-12: 2017 to 2047 Health Index for Steel Mains 

The increase in failure probabilities is relatively stable and then takes a significant turn between the years 2037 and 2047, 
when the oldest vintage steel mains enter into the 80 to 90 year age range. By 2047, it is expected that over 25% of the steel 
main population will have started and continue to degrade at an accelerated rate, with over 500 km requiring immediate 
replacement at that time. A greater concern is that nearly 4,000 km will need to be addressed in years 2057 to 2082 (outside 
of the illustrated window). 

To further verify the validity of the failure projection model, a statistical analysis was performed on the inline inspection data to 
better understand steel main corrosion rates. Through the statistical view of the corrosion rates, it was determined that the 
majority of the distribution steel mains would have experienced at least one corrosion leak before they reach the age of 100 
years. The outcome of this analysis is consistent with the result from the steel main failure projection model. The first leak 
could occur well before the 100 year time frame. On the basis of long term corrosion leak mitigation, the useful life of a steel 
main is set at 100 years. EGD will continue to monitor asset health of steel mains to determine if this needs to be adjusted.  
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Steel mains as a group are generally performing well at the current age over the next 10-years, though there are pipelines that 
individually are in poor condition, requiring mitigation. Through direct assessment and observations made during steel main 
repairs and other maintenance, it is observed that vintage steel mains have demonstrated declining health compared to steel 
mains installed after the 1970s. This could be the result of less advanced design, construction and damage prevention 
practices in the past comparing to today’s practices, and latent damages from past third-party construction activities near the 
mains.   

In addition to it age, vintage steel mains are also susceptible to accelerated degradation and/or higher risk of third party 
damage in the following ways:  

 Compression couplings (mechanical fittings which are not welded onto the main) on steel mains that are not properly 
restrained or unrestrained could cause a loss of containment due to exposed points of thrust. In this case, the weight of 
the soil is required to hold the fittings in place. When the soil is disturbed, the pipe can pull out of the fitting, resulting in 
blowing gas through the open pipe end with the potential of full bore release of gas.  

 Compression couplings on steel mains that are unknowingly isolated from the corrosion protection system could result 
in inadequate cathodic protection, leading to the assets’ accelerated corrosion and potentially loss of containment.  

 The existence of shallow blow-off valve assemblies that could be damaged during excavation activities.  
 Reduction in the original depth of cover due to urban development could increase the potential of damages due to 

excavation activities and increased external loading. According to the codes and standards, a minimum depth of cover 
is needed to ensure the appropriate distribution of weight of transportation vehicles across pipelines is not exceeded. If 
the depth of cover is not appropriate, excessive stresses are introduced into the pipe, and failures could result.  

 The continuous exposure of road salt and seasonal ground movement on bridge crossing assets that could result in 
accelerated corrosion and external loading/stresses. 

 Lack of cathodic protection with pipe casings that could result in corrosion causing excessive stress or shorts on the 
carrier pipe that is in contact with the casing, which could lead to the loss of containment.  

 Manufacturing defects associated with seam welds and fittings that are weak points in the distribution system and could 
result in a loss of containment due to prolonged exposure to stress and corrosion.  

 Latent damages to pipe coatings that were never reported to EGD for repair and became active corrosion sites, which 
could hamper the effect of the corrosion protection system and result in accelerated corrosion and potentially loss of 
containment.  

The Kipling-Oshawa-Loop (KOL) system in the Greater Toronto Area (GTA) is a vintage steel High Pressure network (HP) that 
is known to have most of the features mentioned above across the entire system. This system not only connects the high 
pressure network between the GTA and the Oshawa area, it also runs through the core of the city along major roadways to 
supply large businesses and feed into the Intermediate Pressure network (IP) delivering gas to commercial and residential 
customers. Areas of this system have undergone pressure increases over time in order to serve the increase in customer 
growth. Given the KOL’s operating pressure, the highly populated areas this system was installed in, and the high 
consequence failure mechanisms such as full pull-out from compression couplings, the risk of the KOL vintage steel system is 
among the highest of the steel mains population. The cumulative effects of these factors create vulnerabilities with this asset, 
directly effecting its condition and result in an increasing numbers of leaks in early vintage steel mains as compared to those 
installed in the 1980’s and beyond.  

 

Risks and Consequences: Failures on steel mains in densely populated areas pose a greater risk than in suburban settings, 
as the ground surface is often paved across the entire width of the street, leaving no openings for escaping natural gas to vent 
to the atmosphere. With nearby underground infrastructures becoming the path of least resistance, gas can migrate through 
these channels and into buildings, creating a gaseous and potentially explosive environment for customers and the public. 
Corrosion leaks through pinholes are the general mode of failure for steel mains. However for the KOL network that was 
pressure elevated, an additional risk associated with failure of the compression couplings can potentially result in the full bore 
release of gas. This full bore release of gas into underground infrastructures can result in catastrophic consequences to 
workers as well as the public as high pressure travels into buildings. EGD has mitigation practices for the treatment of 
compression couplings where the locations are known, however for vintage gas mains such as the KOL, there are insufficient 
records identifying the existence of these fittings.  

Steel main repairs usually require more planning and resources than plastic main repairs. In many instances, specialized skill 
sets are needed to install isolation fittings on the steel main and stop the flow of gas in order to facilitate the repair. This in turn 
adds to the repair duration, causing longer service disruptions, more gas loss, and higher total cost for the repair.  

The risks associated with potential failures on these assets are as follows:  
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Table 5-13: Risk and Consequences 

RISK EXPLANATION 

Safety 

Risks of underground gas leaks and migration through underground infrastructures into 
buildings, resulting in gas accumulation and explosion. 
Risk of above ground release of gas leading to potential fire.  

Financial 
Financial loss due to total repair costs, commodity loss, relighting customer gas appliances, 
regulatory penalties, and any property damages caused by the gas leak.  

Customer Satisfaction 
Risks associated with greenhouse gas (GHG) emissions, environmental impact, customer 
outages, and reputational damages.  

 

In order to understand how risks are distributed across the entire steel main network and its long term projection, a system-
wide risk assessment was conducted to quantify risk listed in Table 5-13 over the next 40 years (2018 to 2057). The 
methodology used is aligned with the risk management bow-tie presented in Section 4 (Strategy & Planning).  

Understanding the complexity of the system and the use of best available data, the current scope focuses on risks due to loss 
of containment attributed by the following threats:  

Non-third party damages: In addition to corrosion leaks as predicted by the steel main failure projection model, the following 
threats are being considered in the risk model: 

 Fittings and connectors failures: Does not include instances where another primary cause exists (e.g. ground 
movement or excavation activities).  

 Defective pipe body: Defects from manufacturing.  
 Defective joining method: Defects caused by improper welds and mechanical fitting due to improper installation.  
 Improper construction method: Leaks caused by human error during construction.  

Third party damages: Damages caused by third parties defined as contractor, home owner, landowner, other utility etc. This 
is typically due to excavation activities.  

Since this is the first version of the risk quantification model, complexities listed below have not been implemented and will be 
considered in the future development of the risk model as part of continuous improvement:  

 Location-specific corrosion factors such as stray current, specific soil conditions (such as contaminated soil, poor 
backfill materials), types of field applied coating, soil type etc.  

 Interaction between multiple threats, such as combined effects of dented pipes due to excavation activities and 
corrosion.  

 Failure of compression couplings leading to significant release of gas and pressure due to exposed points of thrust or 
ground movement.  

 Inadvertent damage of pipe fittings and valves which have shallow depth of cover during excavation activities.  
 Reduction of original depth of cover due to urban development.  
 Variation of population densities due to growth and non-residential purposed areas.  
 Constructability issues during repair and replacement activities. 

40 Year Risk Projection – 2018 to 2057 

The following graph (Figure 5-13) illustrates safety and customer satisfaction risk projections over the next 40 years in five 
year intervals without proactive risk control measures. The distribution between EGD-defined intolerable and conditionally 
tolerable risk levels is represented by kilometers of pipe in each risk level. Financial risk is excluded from the graph as the 
main risk drivers for steel mains are safety and customer satisfaction risks. Also shown in the graph is the projected total 
number of leaks per year based on non-third party damage threats. The leak projection includes both corrosion and non-
corrosion failures, but excludes third party damage as it is considered to be a time-independent threat. All values presented in 
Figure 5-13 are five year averages.  

It is important to note that the projection is a partial view of system wide risk. Further work will be required to account for 
complexities that are excluded from the current model in order to provide a more comprehensive view on risk. 
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Figure 5-13: Steel Mains Risk Distribution – Safety and Customer Satisfaction Risks
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Safety risk is shown to have the most aggressive increase in the next 40 years followed by customer satisfaction risks. Safety 
risk starts to accelerate in 2028 where the risk has increased three-fold compared to the first five year average. This projection 
shows that the current risk control strategy will not be able to effectively manage the accelerating risk in the next 40 years to 
EGD’s established risk target. These risks are only tolerable if they can be managed through reasonable and practicable 
measures (as discussed in Section 4.1.3.4). Safety is a corporate priority for the Company and is embedded as a goal within 
EGD’s Asset Management Policy; therefore, in addition to current reactive measures responding to leaks, a proactive risk 
control strategy needs to be in place to effectively manage risks towards EGD risk target.  

Development of Proactive Risk Control Strategy 

In order to develop a proactive risk control strategy, the developed risk model was used to investigate risk distribution across 
the steel main system in 2028 (at the end of a 10 year span). As seen in Figure 5-14, out of the population of pipes within 
intolerable and conditionally tolerable levels, 48% of pipes (in length) are from the KOL system, 24% are from the 20% - 30% 
SMYS pipe system, while the rest are attributed across the network. The majority of these pipes are vintage steel mains 
located in populated areas. The outcome aligns well with EGD’s experience on vintage steel mains, and in particular with 
concerns regarding the KOL system.  

 

Figure 5-14: Year 2028 Safety Risk of Steel Mains 

Since the risk model does not address location-specific issues, inputs from Operations and Integrity subject matter advisors 
were also considered in developing risk control strategies for vintage steel mains. This includes system wide and location-
specific issues such as lack of depth of cover, suspected locations for compression coupling, potential exposure to stray 
current, and constructability in determining replacement or repair strategies. In order to manage current risks towards EGD’s 
risk target, a proactive risk control strategy to target the vintage KOL system, the 20%-30% SMYS pipelines, and other 
problematic areas based on inputs from operations and integrity have been formulated and discussed in the following section.  

Life Cycle Management: Strategies are required to manage the emerging safety and customer satisfaction risks from vintage 
steel mains as well as the escalating leak growth in the future due to the deteriorating condition of aging assets.  

For the next 10-years, the following short term strategic alternatives are proposed to address these assets’ risks:  

1. Continue to replace steel mains once they have experienced failure and integrity issues and implement a risk control 
strategy for pipes with intolerable risks (reactive program).  

2. In addition to #1, proactively manage the risks associated with vintage steel mains identified as conditionally tolerable 
through various risk control strategies ranging from replacement to retrofitting pipes for inline inspection and 
mitigation (proactive program).  

An analysis was completed that shows a replacement rate of 140 km per year is required in order to manage the steel mains 
to an asset life of 100 years. The illustration below shows the effect of various replacement strategies on the forecasted 
number of leaks. 
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Figure 5-15: Steel Mains Corrosion Failure Projection – Replacement Rate Options 

At the current rate of replacement (approximately 20 km per year) it would take over 100 years to address the 1950's pipe 
alone. By 2047, EGD is projected to experience a steep acceleration of annual leak rates on this asset. If EGD maintains 
current replacement rate over the next 40 years, it would still see significant increases in corrosion leaks. This level of leak 
increases will eventually overwhelm the current emergency response capacity and compromise the ability to maintain a safe 
and reliable distribution system.  

To this end, over the longer term, the strategy of managing risk must be augmented to ensure that risk is managed over the 
long term and that replacement programs can be adequately resourced. This means proactive planned replacements of these 
assets, at 140 km per year, should be implemented and paced to ensure that these assets are replaced before they reach end 
of life. Understanding this is seven times the current replacement rate, it is appropriate to start to increase the replacement 
rates in a thoughtful manner, reducing ratepayer impact while balancing risk, cost, and resource capacity.  

EGD evaluates the alternatives using safety, financial, and customer satisfaction criteria.  

From a safety perspective, the short term focus of the vintage steel main replacement program is to address the known 
pipeline integrity concerns and compliance issues as they arise in the field. By addressing steel mains with intolerable risk, and 
replacing failing and poor condition pipes, it essentially prevents the future failures of these assets. In order to manage the 
increasing safety risk in the next 40 years, the proactive program targets pipes which could expose the general public to 
increasing safety risks. This includes the KOL system, part of the 20%-30% SMYS system, and various locations across the 
network. The intent of this program is to maintain safety risk towards EGD’s risk target and reduce the accelerated growth of 
safety risk beyond 2028. In the longer term, the leak projection forecasts the steel mains leak rate growing close to 10 times 
over the next 20 years. At such high leak rates, the emergency response capacity will be challenged and will affect the safe 
and reliable delivery of natural gas, and expose customers, the public, and the employees to higher risk. This long term 
challenge has not been addressed by the proposed short term strategy.  

From a financial perspective, repairing steel mains requires a long planning cycle and extensive coordination of specialized 
skill sets. In light of accelerating leak growth rate projections, it is financially inefficient to perform large numbers of steel main 
repairs on an emergency response basis rather than a planned proactive replacement basis, since the emergency repairs only 
improve the condition of very small sections of the affected mains, leaving the overall system still in a generally poor condition. 
Planned replacements essentially eliminate all other active corrosion sites that have not failed yet and avoid the need for 
multiple leak repairs along the same steel system. It also provides opportunities to optimize financial resources to be more 
cost effective.  

From a customer satisfaction perspective, with the projected growth in customer satisfaction risk, the risk of interrupting supply 
to customers and greenhouse gas emissions associated with uncontrolled gas release would increase in the next 40 years. 
Addressing the leaks alone through the reactive program would not effectively reduce the risk to EGD’s target. In order to 
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ensure a satisfactory customer experience, a proactive program needs to be in place to actively manage potentially failing 
pipes.  

Preferred Strategy: To ensure the safe and reliable delivery of natural gas, EGD will continue to focus on addressing existing 
pipeline integrity concerns and compliance issues as they are being identified. Based on the short term leak rate projections 
shown in Figure 5-13 Steel Mains Risk Distribution, EGD should plan for an increase in its reactive replacement program as 
part of the reactive program to account for the growing leak rates.  

In order to manage the accelerating risk in safety and customer satisfaction, the proactive risk management program proposed 
above will be brought forward, ensuring that risks are managed towards EGD’s risk target.  

As described above, the steel main failure projection model points to an asset life of 100 years. It is expected that in the next 
40 years the long term challenge for EGD is to manage the acceleration of leaks in the steel main system when the majority of 
the population is approaching its end of useful life. This will put a lot of stress on EGD resources in responding to failures and 
planning and executing replacement or repair activities.  

Although the proposed short term strategy (both reactive and proactive programs) can manage safety and customer 
satisfaction risks in the next 10-years, it is not designed to address potential logistic and resource constraints in the future. To 
address the long term challenge, EGD will:  

 Start evaluating potential logistic and resource constraints based on current leak projections. 
 Closely monitor leak rates as part of the validation process for both the steel main failure projection model and risk 

models.  
 Improve data collection on location-specific information to advance predictability of current steel main failure projection 

and risk models.  
 Evaluate EGD’s steel main replacement strategy regularly to determine if the replacement rate as proposed in Figure 

5-15 Steel Mains Corrosion Failure Projections – Replacement Rate Options (increasing the replacement rate to 140 
km per year) must be implemented. 

In the short term, the preferred replacement strategy is to continue the current reactive replacement program and augment this 
with the proactive risk management program to address risk associated with pipes such as those in the KOL system and part 
of the 20%-30% SMYS system through reasonable and practical measures. The preferred strategy is Option 2.  

The preferred strategy has the following benefits:  

 Addresses reactive work for the short term, while initializing a proactive replacement strategy.  
 Manages the longer term risk associated with aging assets.  
 Helps EGD manage operating and maintenance costs effectively.  

EGD will continually monitor the performance of the assets and refine the analytical models based on best available data. As 
the quality of models and data improve according to Plan-Do-Check-Act, EGD can better predict asset condition and support 
the longer term replacement plan and modify the replacement strategy.  
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NPS 20 LAKESHORE KIPLING OSHAWA LOOP (KOL) REPLACEMENT PROJECT

The NPS 20 Lakeshore KOL replacement Project spans 46 km from Lisgar Station on the north-west side of the GTA to 
Station B on the southeast side of the GTA. This replacement Project has been divided into 5 phases and prioritized using the 
results from the Asset Health Review (AHR), QRA and tacit knowledge. The 5 phases for the replacement of the NPS 20 HP 
KOL pipeline will span over numerous years with Phase 1 and 2 captured within the 10-year Asset Management Plan.  

Phase 1 is currently in the planning stage. Phase 2 is in the screening stage while Phase 3-5 are still in the preliminary 
screening stages and as such, do not have well-defined Project scopes identified at this time. 

Figure 5-25: Segment B – Existing NPS 20 HP Gas Main and Proposed Route Alternatives 
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Figure 5-26: NPS 20 Lakeshore KOL Replacement Phases 
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Scope 

The Project scope for Phase 1 and Phase 2, as well as anticipated construction timing is described below. 

 
Phase 1 (Cherry Street to Bathurst Street) - NPS 20 Lakeshore KOL Replacement Project: 

The NPS 20 Lakeshore Kipling Oshawa Loop (KOL) replacement Project addresses vintage steel mains installed in 1954. This 
Project was assessed through the use of the AHR methodology, QRA, tacit knowledge from a variety of internal stakeholders 
and ILI/Integrity dig results. In addition to the declining health demonstrated by vintage steel mains, this pipeline is part of the 
KOL system in the Toronto area and is known to have a number of features that make it more susceptible to accelerated 
degradation and/or higher risk of third party damage. These features include but are not limited to compression couplings on 
mains and services, reduced depth of cover, shallow blow-off valves, drips/syphons, lack of cathodic protection, live stubs, 
stray current from hydro infrastructure and possible contaminated soils. The assessment of Phase 1 has identified risk results 
that exceed the Company’s risk tolerance and supports the replacement of the pipeline.  

The NPS 20 KOL Phase 1 Cherry to Bathurst Project is a size for size replacement of NPS 20 HP steel main on Lakeshore 
Blvd. The first phase addresses a section of the KOL pipeline identified to be above the acceptable risk tolerance and has 
been scheduled in the first half of the 10-year Asset Management Plan. The replacement of the NPS 20 Lakeshore KOL 
Phase 1 vintage steel main addresses known pipeline integrity and operational field concerns by proactively replacing steel 
mains approaching intolerable risk due to failing and/or poor condition pipes. This results in the prevention of the future failures 
of these critical distribution system assets. 

Scope 

The scope of this Project includes the replacement of the existing NPS 20 HP KOL steel natural gas main (Segment A) on 
Lake Shore Blvd from Cherry Street to Remembrance Drive. Approximately 4.4 km of NPS 20 HP steel main will be installed 
and approximately 4.5 km of the existing NPS 20 HP gas main will be retired. 

In addition, the scope of this Project includes the replacement of the existing NPS 20 HP KOL steel natural gas main 
(Segment B) on Parliament Street from Lake Shore Blvd E to Mill Street. Approximately 500 m of NPS 16 HP steel main will 
be installed on Mill Street, between Tannery Road and Trinity Street, and approximately 300 m of the existing NPS 20 HP gas 
main on Parliament Street will be retired. The Project will consist of the planning and engineering in 2018/2019, with 
construction to begin in 2020.  

Expenditures 

A Class 5 estimate was completed for Phase 1 and the total capital expenditure to replace the 4.5 km of NPS 20 HP main will 
be approximately $145M as illustrated in Table 5-16. This cost was determined by Regional Construction and Major Projects 
Planning using the cost estimating tool.  

Resources 

These larger main replacement Projects are traditionally planned and designed by the Planning & Major Projects department. 
Planning has a team of dedicated full time employees that will continue to manage and execute the major pipeline 
replacement Projects. The construction work will be managed by the Major Projects group while the contractor executes the 
work. Depending on the scope and complexity of the replacement Project, the construction contractor resourcing will be 
managed through a combination of existing EA Contractors and bid process to source out additional contractor resources 
where required. 
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Leave to Construct 

A LTC will be requested. This Project is a like-for-like replacement however there is a possibility that the new main may require 
a land easement for a short section of the proposed alignment. In addition, in the interest of the public and in an effort to 
review, discuss and coordinate the Project scope/complexity with all external stakeholders that may be directly or indirectly 
impacted by the construction of the Project, it is the position of the Company that a LTC would be beneficial. 

 

 

  

Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.3, Attachment 3, Page 4 of 6



Asset Management Plan 2018-2027  

 

. 

Revised January 12, 2018   |   © Enbridge Gas Distribution   |   Document Type: Asset Management Plan  
Uncontrolled when printed. Controlled copy is on the Asset Management Teamsite.  

 
Page 117 

 

Phase 2 (Winston Churchill) - NPS 20 Lakeshore KOL Replacement Project: 

NPS 20 Lakeshore KOL replacement Project addresses vintage steel mains installed in 1954. This Project was assessed 
through the use of the AHR methodology, QRA, a collection of tacit knowledge from a variety of internal stakeholders and 
ILI/Integrity dig results. In addition to the declining health demonstrated by vintage steel mains, this pipeline is part of the KOL 
system in the Toronto area and is known to have a number of features that make it more susceptible to accelerated 
degradation and/or higher risk of third party damage. These features include but are not limited to compression couplings on 
mains and services, reduced depth of cover, shallow blow-off valves, lack of cathodic protection, live stubs, stray current from 
hydro infrastructure and possible contaminated soils. The assessment of Phase 2 has identified risk results that are 
approaching the Company’s intolerable risk region and support that this section of the NPS 20 pipeline that requires 
replacement.  

The NPS 20 KOL Phase 2 Winston Churchill Blvd Project is a size for size replacement of NPS 20 HP steel main from Lisgar 
Station to Sheridan Park Dr. The second phase is addressing a section of the pipeline identified to be approaching the 
intolerable risk tolerance and has been scheduled in the second half of the 10-year Asset Management Plan. This phase 
requires some additional investigation to confirm the pipe condition status with the identification of the appropriate scope and 
replacement timing. The replacement of the NPS 20 KOL Phase 2 (Winston Churchill Blvd) vintage steel main addresses 
known pipeline integrity and operational field concerns by proactively replacing steel mains approaching intolerable risk due to 
failing and/or poor condition pipes. This results in the prevention of the future failures of these critical distribution system 
assets. 

Scope 

The scope of this Project includes the replacement of the existing NPS 20 HP KOL steel natural gas main on Winston 
Churchill Blvd. from Lisgar Gate Station to Sheridan Park Dr. (former Sheridan Gate Station site). Approximately 10.7 km of 
NPS 20 HP steel main will be installed and approximately 10.7 km of the existing NPS 20 HP gas main will be retired. The new 
pipeline route will follow the Municipal Right of Way where possible and is planned for construction in 2024. The planning and 
engineering will take place in 2022/2023. 

Expenditures 

A Class 5 estimate was completed for Phase 2 and the total capital expenditure to replace the 10.7 km of NPS 20 HP main will 
be approximately $298.5M as illustrated in Table 5-16. This cost was determined by Regional Construction and Major Projects 
Planning using the cost estimating tool. 

Resources 

These larger main replacement Projects are traditionally planned and designed by the Planning & Major Projects department. 
Planning has a team of dedicated full time employees that will continue to manage and execute the major pipeline 
replacement Projects. The construction work will be managed by the Major Projects group while the contractor executes the 
work. Depending on the scope and complexity of the replacement Project, the construction contractor resourcing will be 
managed through a combination of existing EA Contractors and bid process to source out additional contractor resources 
where required. 

Leave to Construct 

A LTC will be requested. This Project is a like-for-like replacement however there is a possibility that the new main may require 
a land easement for a short section of the proposed alignment. In addition, in the interest of the public and in an effort to 
review, discuss and coordinate the Project scope/complexity with all external stakeholders that may be directly or indirectly 
impacted by the construction of the Project, it is the position of the Company that a LTC may be considered. 
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Figure 5-28: Phase 2 - Winston Churchill Blvd – NPS 20 Lakeshore KOL Replacement 

 

NPS 12 ST. LAURENT REPLACEMENT PROJECT 

NPS 12 St Laurent XHP replacement Project addresses vintage steel mains installed in 1958. This Project was assessed 
through the use of the AHR methodology, QRA and a collection of tacit knowledge from a variety of internal stakeholders. In 
addition to the declining health demonstrated by vintage steel mains, this pipeline is located in downtown Ottawa and is known 
to have a number of features that make it more susceptible to accelerated degradation and/or higher risk of third party 
damage. These features include but are not limited to compression couplings, reduced depth of cover, shallow blow-off valves, 
lack of cathodic protection, live stubs, stray current from railway and hydro infrastructure and possible contaminated soils. The 
assessment has identified risk results that exceed the Company’s risk tolerance and support that this section of the NPS 12 
XHP pipeline requires replacement. 

This replacement Project has been split into four phases, with the first two phases scheduled for 2018 and 2019 and the 
remaining two phases identified for 2021 & 2022 within the 10-year Asset Management Plan.  

The NPS 12 St Laurent Project is a size for size replacement of NPS 12 XHP steel main. The replacement Project is 
addressing sections of the pipeline identified to be in poor condition and has been scheduled in the first half of the 10-year 
Asset Management Plan. The third and fourth phases require some additional investigation to confirm the pipe condition 
status, and then identify the appropriate scope and the replacement timing.  

The replacement of the NPS 12 XHP vintage steel main helps address known pipeline integrity and operational field concerns 
by proactively replacing steel mains approaching intolerable risk due to failing and/or poor condition pipes. This results in the 
prevention of the future failures of these critical distribution system assets. 

The lateral to Trans Alta was installed in 1992 and the main that is crossing the Rideau River to Hurdman Station was installed 
in 1985, 1986 and 1998. As such, these mains will not be included in this replacement Project. Both the AHR and QRA results 
support the decision to exclude these mains from the replacement Project. 

  

Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.3, Attachment 3, Page 6 of 6



Asset Management 
Asset Replacement Strategy
Legacy EGD
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AM Principles & Governance
EGD is committed to:
 Value-based decision-making for all asset-

related investments on a holistic evaluation of: 
• Cost, 
• Risk, and 
• Performance

 Continual comprehensive condition assessment
and risk review. 

 Understanding of the asset’s life cycle which is critical for decision-making and the safe 
and reliable delivery of natural gas.

 Balancing data & tacit (quantitative / qualitative) 
 Ensuring its processes, systems, and controls collectively strive to deliver verifiable, 

traceable, complete, timely, accurate, and accessible asset information 
These principles need to be transparent and demonstrated to ensure prudency of capital 
spend while maintaining safety and reliability, and credibility with our internal and external 
stakeholders (Customers, OEB, Industry)

Filed:  2020-10-23, EB-2020-0136, Exhibit I.EP.3_Attachment 4, Page 2 of 14



3

Vintage Steel Understanding
 Over 13,000 km of Steel pipe in inventory
 Vintage: installed before 1970 and accounts for 7,000 km
 Services the oldest and most densely populated areas
 Impacted by urban encroachment and municipal infrastructure 

growth & renewal programs
 Asset Health impacted by:

• Materials, coatings, design requirements and construction practices based 
on standards of the time

• Protection programs such as utility locates and cathodic protection differed 
from current practices

 Assets found to have varying degrees of corrosion due to 
historic cathodic protection practices and coating standards

 Failure rates are expected to increase over time
 Expected Life - 100 yrs to first failure
 By 2050, > 2,000 km will be at or above 100 yrs old
 Current Replacement rate – 9 km/yr

• translates to 200+ yrs to replace 2,200 km of 1950’s pipe
 A higher replacement rate is needed to manage the long term 

health of the assets 
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Demonstrating the need
Do we have the information needed to demonstrate the need for broad system replacement?  
If not, what else is needed, and how can we get there?
Life Cycle Strategy:
To support a broad replacement program, a robust life-cycle strategy needs to be developed and matured, 
which include the following components of cost, risk and performance:

 Full Life Cycle cost (Capital / O&M)
 Total cost of ownership
 Asset performance, condition and end of life (Data driven, balanced with tacit)
 Impact of repair, replace and run to failure decisions
 Forecasted risk over time
 Maximizing financial performance without increasing risk
 Resource capacity
 Long term use of gas

These elements are currently under development, but are not mature enough to be used as the basis for 
decision making.
The current Vintage steel replacement program has been designed to address the pacing required to 
address the increasing leaks anticipated over time, as well as the known poorly performing assets, driven 
by tacit knowledge.
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Recommendation & Path Forward
End Goal (Longer term 2-5 yrs.)
Mature the AM foundation through Value-based Decision making focused on Asset 
Lifecycle Management (ALM)
 Asset Performance (Value of Ownership)

• Enhanced focus on Asset performance and customer outcomes
• Improved sustainability through short and long term investments focused on system 

performance
 Cost of Ownership

• More effective investment decisions and trade-offs between CAPEX / OPEX across the 
lifecycle

• Optimized maintenance strategies with understanding of impact on useful life
• Improved operational efficiency through better asset performance with managed cost / risk

 Risk of Ownership
• Improved stakeholder confidence through reduced risk and compliance assurance
• Improved decision credibility / accountability with a clear audit trail for decision making 

across the lifecycle
• Improved delivery of governance outcomes
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Vintage Steel Mains (VSM) Plan – Next Steps  
Themes Next 6 Months 6 Months to 1 year 1 to 2 years

Integration 
Activities

• Develop integrated Asset Management plan 
across EGI

• Targeted training for improved AM Practice across 
EGI.

• Integration planning of EGI asset data, knowledge, 
and systems

• Combined asset platform

Asset 
Performance 
(Value of 
Ownership)

Development of:
• Acceptable asset performance standards and

measures
• Criteria for making decisions - ‘what is good 

enough’ in terms of analysis, and understanding of 
condition degradation

• Asset performance analysis at the system/network 
level.  

Development of Decision Support framework that:
• incorporates tacit knowledge and data to support 

a prioritized replacement plan
• considers observed condition, operability, 

maintainability and consequence
• broader analysis of risk and performance scenarios 

(maintenance strategy, spares, redundancy, etc.) 
• Establish the role of IRP in system planning and 

demand side management

• Detailed next steps for the 
proactive program

• Execute asset investments and 
maintenance to maintain 
short/long-term system 
performance

• Methodology to make repeatable 
and traceable asset investment 
decisions supported with 
quantitative/qualitative 
knowledge

Cost of 
Ownership

• Replace vintage steel main based on leak 
projections and tacit information

• Develop lifecycle costing analysis • Development of a proactive 
strategy to replace VSM before 
end of life in keeping with 
performance standards

Risk of 
Ownership

• Mitigate risk and condition issues as identified in 
the field to maintain safe and reliable operations

• Manage risks of larger diameter pipelines to 
prevent intolerable risks

• Continue to collect and analyze pipe condition 
data through field activities and tacit input

• Set up team with specific objectives & timelines to 
identify proactive replacement program

• Research industry and regulatory practices
• Identify clear drivers for proactive program and 

confirm segments/projects to send for solution 
planning

• Ensure engagement of internal stakeholders on 
identified segments/projects

• Enhance AHR predictive analysis 
and risk models with pipe 
condition data & include other 
influencing factors

• Start proactive program in 2020
• Continue sustainment of 

proactive program
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Timeline Overview – Major Pipelines 
2015 - 2016 – Risk Ranking 2017 – 2018 Asset Analytics 

Introduced
2018 to Present - Value
Based Decision Making

Analytical
Activity

• Asset Health Review (AHR) exercise 
conducted on vintage steel mains (13 
major pipelines) based on tacit knowledge

• AHR exercise condition ranked & 
prioritized three pipelines for replacement 
(vetted with AR&I)

1. NPS 20 Lakeshore KOL Pipeline 
(45.7km) 

2. NPS 12 Martin Grove KOL 
Pipeline (5.6km)

3. NPS 12 St Laurent (270 psi) 
Pipeline, Ottawa North (13.3km)

Asset Information:
• Collection of information/knowledge & 

expertise on the major pipelines including:
1. Predicted latent third party 

damage rates (ILI statistics)
2. DOC concerns
3. Number of fittings and service 

branches
• MOP studies & record research

• Crawler ILI segments of NPS 20 Lake 
Shore

• Execution of integrity digs from ILI results
• DOC surveys completed on all 3 pipelines
• ECDA and Pipe Wall Assessment (PWA) 

activities completed on segments of NPS 
20 Lake Shore and NPS 12 St. Laurent

• 3rd Party Damage impact on risk 
assessment results

Operational Risk:
• Completion of QRAs for the 

identified pipelines (including 
engagement of internal 
stakeholders)

• Address immediate risk identified 
with NPS 30 XHP Don River Pipe 
Bridge – 1929 structure

• Address immediate risk identified 
with NPS 12 St Laurent 
(Tremblay)

• Metal loss feature growth 
projections & metal loss estimates 
for similar pipes in geographic 
area

• Value based decision on a holistic 
review of cost, risk and 
performance
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Major Pipelines – Summary 
Pipeline / Project NPS 20 KOL

Lake Shore Phase 
2 - 5

NPS 20 KOL
Lake Shore Phase 

1

NPS 20 Don River 
Relocaton

NPS 12 KOL
Martin Grove

NPS 12
St Laurent

NPS 30 Don River 
Replacement

Cost
Retrofit, ILI and Integrity Dig Option Estimate (*Entire length of NPS 20 KOL) $266.7 M* NA NA $9.8 M $16 M NA
Replacement High Level Estimated Cost $1.2 B $150.7 M $41.4 M $27.5 M $57.1 M $25.4 M
Risk
Does the Initial QRA substantiate replacement? NA
Does the purpose, need and timing substantiate replacement?
Is the cost proportionate to the risk reduction? NA
Performance
Safety
Wall to Wall (Approximate %) 5% 50% NA 0% 1% NA
High Level Buildings NA NA
Reliability
Vital Main?
Customer Impact with Pipe Failure at Peak 49,462 - - 1,831 61,412 92,500
Is there repair history?
Condition
Does DOC Survey confirm locations below code or EGD guideline? NA NA
Metal Loss features identified by ILI of 1500m & 413m on NPS 20 KOL pipe 
segments & estimated from ILI results on NPS 12 Ottawa North IMP TBD/Estimated 735 + 348 NA NA 321 NA
 -Metal Loss >=70% WT (Immediate digs) TBD/Estimated 0 + 0 NA NA 11 NA
 -Metal Loss >=60% WT <70% WT (Scheduled digs) TBD/Estimated 0 + 3 NA NA 0 NA
 -Metal Loss 50% WT - 60% WT (Scheduled digs) TBD/Estimated 3 + 4 NA NA 26 NA
 -Metal Loss 30% WT - 50% WT TBD/Estimated 69 + 43 NA NA 0 NA
Dents identified by ILI of 1500m pipe segment TBD/Estimated 16 + 0 NA NA 13 NA
 -Dents >=2% OD (Scheduled digs) TBD/Estimated 2 + 0 NA NA 4 NA
 -Dents <2% OD >=1% OD TBD/Estimated 3 + 0 NA NA 7 NA
How much life do we expect on this pipeline (wall loss growth projection) TBD TBD NA TBD TBD NA
Do we have field or failure data and/or Eng. studies to substantiate 
replacement?

If Stakeholder Conflict is 
Confirmed

What additional data or work is recommended for decision?

Note: Crawler ILI estimated cost is $650K (O&M)

 - Metal loss 
feature growth 

projections
-3rd Party QRA 

component

 - Metal loss 
feature growth 

projections
-3rd Party QRA 

component

NA  -3rd Party Damage 
QRA component

-Evaluate options to 
address DOC concerns

 -3rd Party Damage 
QRA component
-Crawler ILI 2019

-Metal loss feature 
growth prjections

NA

Recommendation Keep Phase 2-5 
Beyond 10 YR Plan

Keep Phase 1 to 
2025+

Proceed with Stakeholder 
Confirmation Only

Proceed per Two 
Phases

Proceed per Four 
Phases

Procced 2019

Legend Yes No Partially Moving to Yes
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Major Pipelines – Next Steps  
Next 6 months
• Develop acceptable asset performance 

standards and measures
• Decision making criteria

6 Months to 1 year
• Decision support framework 

development 

1 to 2 years
• Development of proactive strategy to 

replace VSM aligned with performance 
standards, enhance AHR

2 to 5 years
• Value based decision making focused 

on Asset Lifecycle Management

Next 6 Months 6 Months to 1 year 1 to 2 years 2 to 5 years

NPS 30 Don River 
Replacement 

Obtain permit & easement approval 
for construction execution in 2019

NPS 20 Don River 
Relocation

Confirmation from stakeholder to 
proceed

- Finalize route option
- Continue with EA and LTC 
Process

Continue planning, pre-
engineering and detail 
engineering for construction 
in 2020

NPS 12 St Laurent  
& NPS 20 Lake 
Shore

Explore other methods to identify 
integrity dig locations:
- Use of PipeTel ILI Crawler Tool 
- Use of PureHM Pipe Wall 
Assessment Tool (PWA)
- Regional tacit knowledge
Wall loss growth projections

- Execution of identified 
methods
- Work with GSTS Integrity 
to project growth of 
corrosion features from ILI 
results

Continue planning, pre-
engineering and detail 
engineering for:
- NPS 12 construction in 
2021 & 2022
-NPS 20 Phase 1 
construction 2025

- Work with municipal & 
external stakeholders to 
address conflicts with future 
developments
- Continue identifying NPS 
20 Phase 2-5 scope and 
timing

Asset Management
Evolution 
Activities

Incorporate 3rd Party Damage 
component (DOC survey results) in 
QRA

- Utilize field data from 
integrity digs in QRA
- Utilize tacit knowledge in 
QRA (quantify)

Vintage Steel Main Plan
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NPS 20 Lake Shore ILI & Integrity Dig OverviewFiled:  2020-10-23, EB-2020-0136, Exhibit I.EP.3_Attachment 4, Page 11 of 14
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Major Pipelines

Shows existing Station B and the proposed station location
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NPS 20 Supply/Don River Replacement – Other Concurrent ProjectsFiled:  2020-10-23, EB-2020-0136, Exhibit I.EP.3_Attachment 4, Page 13 of 14
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Major Pipelines –NPS 20 HP Lakeshore KOL
Proposed Phases
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ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

Energy Probe (EP) 
 
INTERROGATORY 
 
Reference: 
 
Exhibit B, Tab 1, Schedule 1, Page 7 
 
Preamble: 
 
“Based on the data gathered through the completed ILIs, Enbridge Gas forecasts 
that around 72 integrity digs would have to be conducted on the inspected sections of 
the C2B segment in the next 40 years (taking into account that required digs could be 
combined where close to one another).” 
 
Question: 
 
a) Please explain why the OEB should be concerned about 72 “integrity digs” in the 

next 40 years.  
 

b) Please confirm that an integrity dig is an excavation that Enbridge management 
decides to do.  

 
c) How many integrity digs does Enbridge Gas do each year?  
 
d) Please provide the number of integrity digs per year per km for each diameter of 

steel pipe in the Enbridge Gas system for the last five years.  
 

 
Response: 
 
a) The quantity and costs of these digs make it unreasonable to continue to perform 

integrity digs.  There is also a potential public safety impact as ILI tools are not 
perfect (+-10% @ 80% confidence).  The features identified during an ILI may be 
located in an area requiring a complicated excavation or requiring significant public 
and social disruptions (i.e. multiple lane closures).  A replacement pipeline can be 
designed to minimize these impacts during installation.  Additionally, many repair 
methods require welding on a live gas pipeline which introduces risk to the work 
performed. 
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b) An integrity dig is an excavation that is required due to a concern on the pipeline 
condition, in order to ensure the safety and reliability of the Enbridge Gas 
system.  Some of these integrity digs are prescribed by standards, whereas other 
integrity digs are professional judgments made by Enbridge Gas personnel. 
 

c) Enbridge Gas completed 71 integrity digs in 2020 and 69 integrity digs in 
2019.  These digs were completed across approximately 3,600km of Transmission 
Integrity Management Program gas mains, of which 80% have a designated ILI 
inspection frequency. 
 

d) Enbridge Gas can provide this information for the Legacy EGD network only.  Please 
refer to the table below for the total number of integrity digs in the last five years in 
the legacy EGD service territory for mains that are part of the Transmission Integrity 
Management Program.  
 

Pipe Size # Digs # Digs per Year per KM 
NPS 8  10 0.034135187 
NPS 10 6 0.169598794 
NPS 12 53 0.099780829 
NPS 16 7 0.026547463 
NPS 20 8 0.05582331 
NPS 24 19 0.047160924 
NPS 26 0 0 
NPS 30 9 0.024519627 
NPS 36 4 0.008758185 
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ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

Energy Probe (EP) 
 
INTERROGATORY 
 
Reference: 
 
Exhibit B, Tab 1, Schedule 1, Pages 7 and 10 
 
Preamble: 
 
“This model is used by Enbridge Gas’s Integrity Management department 
to determine expected corrosion growth rates on existing features identified by ILIs.” 
 
Question: 
 
a) Please provide all assumptions regarding the forecast of expected corrosion rates 

including cathodic protection pipe to soil potentials over the next 40 years.  
 

b) Please describe cathodic protection actions that Enbridge could take over the next 
40 years to ensure that pipe to soil potentials remained in the range that would 
protect the pipe from corrosion.  

 
 

Response: 
 
a) PiMSlider corrosion projections do not integrate cathodic protection 

potentials.  Corrosion rates are determined based on the size of the defect and the 
age of the pipe segment. 

b) Cathodic protection is not a solution that could ensure the Cherry to Bathurst 
segment of the KOL is completely protected against further corrosion for the next 40 
years.  Enbridge Gas presently applies cathodic protection using rectifiers combined 
with 24/7 remote monitoring in levels that are generally considered sufficient to 
protect the main according to the annual test point survey.  Unfortunately, there are 
areas where coating degradation, soil contamination, and stray current may cause 
additional risks to pipeline integrity that cathodic protection would not be able to fully 
protect against.  The specific location where these risks present themselves are 
difficult to diagnose and mitigate. Aboveground surveys, for example, were not 
perceived to be reliable in accounting for the myriad of interference/coating issues in 
the area when attempting to identify integrity problems, and were consequently not 
accepted as reliable indicators of integrity issues.  As such, although it is deemed 
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feasible to maintain cathodic protection levels above protection criteria similar to the 
methods used at present, this protection can only be confirmed at the test point 
locations.   
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ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

Energy Probe (EP) 
 
INTERROGATORY 
 
Reference: 
 
Exhibit B, Tab 1, Schedule 1, Page 10 
 
Question: 
 
a) Please provide the location of the 3 locations totalling 6.1 metres that have less than 

60 cm of cover than required by the CSAZ662 standard.  
 

b) For how long has Enbridge Gas been aware that these three locations do not meet 
the requirements of the CSAZ662 standard.  

 
c) Has Enbridge Gas informed the TSSA that its NPS 20 does not have adequate 

cover at three locations? If the answer is yes, please file the report that Enbridge 
sent to the TSSA regarding this non-compliance with CSAZ662. If the answer is no, 
please explain why not.  

 
d) Can additional cover be placed at these three locations or can the pipe be lowered?  
 

 
Response: 
 
a) Location 1 is approximately 15m east of Parliament Street along the north Boulevard 

of the Lake Shore Boulevard East westbound lanes. 
 
Location 2 is approximately 19m east of the Parliament Street along the north 
Boulevard of the Lake Shore Boulevard East westbound lanes. 
 
Location 3 is approximately 40m east of Bonnycastle Street under the north curb of 
the east bound traffic lane of Lake Shore Boulevard East. 
 

b) The Depth of Cover survey was conducted on this pipeline in December of 2015. 
 

c) There is no requirement for Enbridge Gas to report to the TSSA depth of cover 
issues for its pipelines. When depth of cover issues are identified the expectation is 
that the operator deals with those issues. The Project will alleviate these known 
depth of cover issues.  
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d) For locations 1 and 2, the pipeline is directly adjacent to the Metrolinx fence.  No 
change of grade or excavation to lower the pipeline is permissible this close to the 
main line tracks. For location 3, being in the east bound lanes of Lake Shore 
Boulevard East the change of grade isn’t possible at this location. 
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ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

Energy Probe (EP) 
 
INTERROGATORY 
 
Reference: 
 
Exhibit C, Tab 1, Schedule 1, Page 3 
 
Preamble: 
 
“Golder’s evaluation and recommendations were developed using their proprietary 
“GoldSET” methodology.” 
 
Question: 
 
a) Please explain what GoldSET methodology does. 

 
b) Please explain why the OEB should have confidence in Golder’s evaluation using its 

GoldSET methodology considering that there was no input from the City of Toronto 
or TRCA. 

 
 
Response: 
 
a) Enbridge Gas retained Golder to assess proposed routes, that satisfied network 

analysis, in a highly urbanized area using their Goldset method. The Goldset method 
uses geospatial data as a base set. Multiple scenarios are run to identify the most 
suitable corridor (i.e. route). The work done by Golder helped to ensure that an 
appropriate range of potential routes were brought forward to be assessed as part of 
the Environmental Report (ER) under the OEB Environmental Guidelines. 
 
A description of the GoldSET methodology can be found on the Golder website 
(https://golder.goldset.com/portal/downloads/GoldSET%20Brochure.pdf). For ease 
of reference an explanation of the GoldSET methodology from the Golder website is 
reproduced below.  

Integrating a rigorous multicriteria analysis (MCA) approach, geospatial information 
management and the ability to forecast project performance, GoldSET is an 
innovative set of web-based tools that provide a simple, systematic process to 
evaluate alternatives or to monitor on-going projects. This is achieved by using 
geospatial, qualitative and quantitative data from environmental, social, economic 
and technical dimensions GoldSET provides an effective process for quickly 
identifying the most sustainable corridor for linear projects and selecting the best 

https://golder.goldset.com/portal/downloads/GoldSET%20Brochure.pdf
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sites for plants and installations. In addition, GoldSET allows for a comprehensive 
evaluation and comparison of project alternatives. 
 

b) The work undertaken by Golder and by Dillon (the author of the Environmental 
Report) is appropriate and useful in identifying the most appropriate routing for the 
Project.  In this case, the most suitable corridor for the Project identified by Golder 
was the proposed corridor, and this suitability was very strong even when factoring 
environmental and socio-economic factors. Combining the work done by Golder and 
Dillon with the experience that Enbridge Gas has building pipelines in the City of 
Toronto and the comments received during the open houses, Enbridge Gas is 
confident that the proposed route is the most suitable for the Project. 
 
The ER requires input from stakeholders as part of a comprehensive consultation 
program. Feedback from the City of Toronto was sought as part of the ER, where a 
range of potential routes identified by Golder were considered.   
 
In the ER, Dillon noted the work completed by Golder, and how it contributed to the 
ER:  

Dillon understands that Golder conducted a thorough review of potential 
pipeline corridor options, considering available technical and non-technical 
spatial information; suitable environmental, social, and technical decision 
criteria; the OEB regulatory process for LTC applications; and other provincial 
and municipal and permitting processes. As such, Dillon did not conduct a 
separate routing constraints analysis/evaluation for the Project. However, Dillon 
reviewed Golder’s routing evaluation and confirmed the following: 
 
• It meets the objectives of the OEB Guidelines; 
• It can be reasonably discussed with stakeholders during the engagement 

cycle of the Project; and, 
• There are no gaps in information that may materially impact the final routing 

options, including information gathered from stakeholder engagement 
activities. 
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ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

Federation of Rental-housing Providers in Ontario (FRPO) 
 
INTERROGATORY 
 
Reference: 
 
Exhibit B, Tab 1, Schedule 1, Pages 19-25 
 
Preamble: 
 
In the above reference, EGI provides that NPS  16 was simulated as a replacement size 
and it provided pressures over 100 psig.  However, EGI presents three different 
scenarios to establish some risk to customers if an additional scenario occurs.  We 
would like to understand the potential impact of NPS 16 sizing. 
 
Question: 
 
Please provide a high-level cost estimate for NPS 16 for the 4.5km project. 
 
a) For each of the scenarios, please provide a cost estimate to modify the station(s) 

that would project to have inlet pressure reductions to ensure continuity of service to 
customers. 

i) For each scenario, please describe the required modification (i.e., upgrade 
regulators and relief) and the cost for each station that requires modification. 

 
 
Response: 
 
a) The NPS 16 option was determined not to be a viable option by Enbridge Gas 

therefore the Company did not develop a cost estimate for this option. Absent a 
detailed cost estimate for the NPS 16 option, Enbridge Gas estimates that the cost 
of a downsized replacement pipeline would be reduced by approximately 5% to 
10%. A key reason why the cost reduction is so low is due to the fact that the 
construction method for an NPS 20 pipeline is the same for an NPS 16 pipeline. The 
reduction in pipe size would impact only materials costs, drill size (a slightly smaller 
drill would be required) and welding (welding times are slightly shorter due to 
circumference of the pipeline). No station modification work would be required. 
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ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

Pollution Probe (PP) 
 
INTERROGATORY 
 
Reference: 
 
[Exhibit D, Tab 1, Sch. 1] 
 
Question: 
 
a) Please provide a copy of Enbridge’s Feasibility Policy.  

 
b) Please describe how this project’s financial treatment aligns with EBO 188.  
 
c) Please provide a table showing the contingency percentages used on the last ten Leave 

to Construct projects approved by the OEB.  
 
d) Please explain the methodology Enbridge uses to assign a contingency percentage to 

projects like the one proposed and please provide a copy of reference materials from 
relevant policies, guidelines and manuals.  

 
e) Please provide and populate a copy of Table 3: Estimated Project Costs and add a 

column for the proposed new pipeline and a column for the proposed abandonment 
inserted before the total cost column.  

 
f) Please provide a copy of the materials used (including contractor courtesy quotes) to 

calculate and provide confidence that these costs are an accurate estimate.  
 
 
Response: 
 
a) Please refer to the latest Enbridge’s Feasibility Policy filed with the Board as part of 

EB-2020-0094 Filing (Exhibit C/Tab 2/Schedule1). Also please refer to EB-2011-
0354/Exhibit B2/Tab 1/Schedule 1 for the Economic Feasibility Procedure and Policy 
approved by the Board for the EGD rate zone. For ease of reference both 
documents are included as attachments to this response.  
 

b) The financial assessment of the Project has been completed using a DCF analysis, 
comparing the NPV cost of repair vs. replacement option over the asset life cycle 
(40-Year horizon). This DCF method is in accordance with EBO 188 principles, as 
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listed in Schedule 1, Discounted Cash Flow Methodology, Appendix B, EBO 188 by 
the Board. Please refer to Exhibit I.Staff.3 b) for the DCF schedules.  

 
c) Please refer to the table below for a list of contingency percentages used for recently 

approved Enbridge Gas LTC applications. 
 
 
Proceeding Name Contingency 

Percentage 
EB-2019-0183 Owen Sound 

Reinforcement 
14% contingency applied 
to materials, construction 
and labour  

EB-2019-0188 North Bay Community 
Expansion 

10% contingency applied 
to materials, construction 
and labour 

EB-2019-0172  Windsor Pipeline 
Replacement Project 

15% contingency applied 
to materials, construction 
and labour 

EB-2019-0218 Sarnia Industrial Line 
Reinforcement 

20% contingency applied 
to materials, construction 
and labour 

EB-2019-0187 Saugeen First Nation 
Expansion Project 

10% contingency applied 
to materials, construction 
and labour 

EB-2019-0006 St. Laurent Pipeline 
Replacement Project 

25% contingency applied 
to the Project with 
exception of Consultant 
Costs. A 10% 
contingency is applied to 
Consultant Costs as a 
large portion of this work 
was already completed 

EB-2018-0226 Georgian Sands Pipeline 
Project 

20% contingency applied 
to all construction, 
material and 
External/Internal 
overhead costs. 

EB-2018-0188 Chatham-Kent Rural 
Project 

15% contingency applied 
to materials, construction 
and labour 
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EB-2018-0306 Stratford Reinforcement 
Project 

15% contingency applied 
to materials, construction 
and labour 

EB-2018-0097 Bathurst Reinforcement 
Project 

30% contingency applied 
to all direct costs 

EB-2018-0108 Don River 30” Pipeline 
Project 

30% contingency applied 
to all direct costs 

EB-2018-0096 Liberty Village Project 25% contingency applied 
to all construction, 
material and 
external/internal overhead 
costs 

 
d) The contingency applied to this project conforms to Enbridge Gas’s Guidelines for a 

project at this stage of scope development and risk profile. At the time the estimate 
was prepared the project maturity level was at the planning stage and drawings were 
preliminary. The contingency funding for the project is required to cover the costs of 
known risks that cannot be estimated at the time the estimate is prepared including 
underground issues (e.g., utility conflicts, subsurface conditions such as rock and 
soil quality), working space requirements (e.g. easement costs, temporary working 
easements, width of right of way and congestion of utilities) and the possibility of 
delays due to weather. Additional project specific risks include working in the vicinity 
of the Gardiner Expressway and other main traffic arteries.  
 

e) Please refer to Exhibit I.ED.10 b). 
 
f) Exhibit D, Tab 1, Schedule 1, Table 3 has been populated with the best of Enbridge 

Gas’s knowledge at this time and constitutes an accurate estimate with respect to 
the Project maturity and level of risk. Further details about the line items in Table 3 
can be found at Exhibit I.EP.23. 
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PROPOSED REVISIONS TO EGD RATE ZONE ECONOMIC FEASIBILITY 
PROCEDURE AND POLICY 

Introduction 

1. The purpose of this evidence is to present the proposed revisions to the Company’s

current procedures and policies for determining the feasibility of the Company’s

system expansion and community expansion projects in the EGD rate zone.  These

procedures and policies are adopted to comply with the Guidelines for Assessing

and Reporting on Natural Gas System Expansion in Ontario of the Ontario Energy

Board (“Board”), reported under EBO 188 dated January 30, 1998.

2. This evidence includes an overview of the Company’s Customer Connection Policy,

Customer Contribution and Refund Policy, Method for Economic Feasibility

Assessment, and Procedure for Capital Expenditure Approval.  It has been

expanded to include key elements of the Company policy under the Community

Expansion framework as approved by the Board in EB-2016-0004 dated November

17, 2016 and refined for this Application. The new framework applies to all

qualifying Community Expansion (“CE”) Projects and Small Main Extension (“SME”)

and Customer Attachment Projects, as defined in the EGD rate zone Rate

Handbook, Rider I.

Customer Connection Policy 

3. The Company uses a portfolio approach to manage its system expansion activities

and ensures that the required profitability standards are achieved at both the

individual project and the portfolio level. Investment Portfolio and Rolling Project

Portfolio are two Board-prescribed portfolio approaches and are discussed in

paragraph 15 and 16 of this evidence.

Filed:  2020-10-21, EB-2020-0136, Exhibit I.PP.13, Attachment 1, Page 1 of 11



 
Filed:  2020-05-08 

 EB-2020-0094  
   Exhibit C 

Tab 2 
Schedule 1 

Page 2 of 11  
  

  
  

4. The Company manages both of its portfolio approaches to achieve a Profitability 

Index (“PI”) of greater than 1.0 as required by the Board under EBO 188.  

 

5. Individual projects are required to achieve a PI of 1.0 or the customer shall be 

required to pay a Contribution-in-Aid-of-Construction (“CIAC”) to bring the project up 

to the required PI level. In exceptional circumstances, a project may be authorized 

at a lower PI levels (i.e. between 1.0 and greater than 0.8) as long the Company 

maintains its overall portfolio PI above 1.0.  

 

6. During construction and operation of each project, the Company will comply with 

the OEB’s Environmental Guidelines for HydroCarbon Pipelines and Facilities in 

Ontario. 

 

Customer Contribution and Refund Policy 

7. CIAC may be obtained for projects having a negative Net Present Value (“NPV”) or 

a PI less than 1.0. The contribution should be sufficient to bring the project PI up to 

a required level. Harmonized Sales Tax (“HST”) is added to contribution payments. 

 

8. New residential customers connecting to the existing mains are provided, at no 

cost, with a  service connection up to a maximum of 20 meters.  Any service length 

beyond 20 meters is charged to the customer at a rate $32 per metre as prescribed 

in Rider G of the Rate Handbook. 

 

9. The length of service for feasibility assessment is measured from the customer 

property line to the location on the front wall of the building where the meter will be 

installed. 
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10. Where the use of a proposed facility is dominated by a single large volume 

customer, it is considered a dedicated facility for CIAC purposes. The dominant 

customer may be required to pay a CIAC to result in a project NPV of zero or a PI of 

1.0. CIAC amounts are subject to added HST. 

 

11. Refunds of CIAC may be requested by customers when the actual customer count 

on the system expansion exceeds the original forecast. For Rate 1 and Rate 6 

customers, these refunds are processed at the end of five years from the date of 

construction. The system expansion project is then re-evaluated with the actual 

customer count to determine a revised contribution that is required to bring the NPV 

to the original targeted level. The difference between the revised contribution 

amount and the actual contribution paid by customers is the total amount to be 

refunded to original customers. Refunds are made based on the proportionate 

contribution of customers. 

 

12. These refunds do not apply to the mains wheres SES and TCS rate riders have 

been applied in lieu of CIAC. The refunds are made only for the specific piece of 

main put into service; no refunds are payable for customers added downstream of 

the specific piece of main. No interest is payable, and only customers who made a 

contribution are eligible for a refund.  

 

13. In order to be eligible for a refund, the customer must be consuming natural gas at 

the address for which refund is being claimed. If the customer moves, he or she is 

responsible for notifying the Company of the new address.   

 

14. Refunds for large volume customers will be determined based on a re-evaluation of 

the system expansion project, taking into consideration extra investment and 
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additional load brought on within five years to the specific piece of main constructed 

to serve the initial customer(s). Similar to system expansions, refunds for large 

volume customers will be evaluated subject to customer request.  This policy is not 

available to large volume customers in Development Projects where an Hourly 

Allocation Factor process has been used for allocating project cost amongst the 

prospective customers. 

 

System Expansion Portfolios – Accountability 

15. Investment Portfolio: The Company evaluates all system expansion projects in a 

test year and ensures they are designed to achieve a portfolio PI of at least 1.1. All 

new customers attaching to new and existing mains are included in this portfolio.   

 

16. Rolling Project Portfolio (“RPP”): The Company also maintains a rolling 12-month 

distribution expansion portfolio including the cumulative result of project-specific 

Discounted Cash Flow (“DCF”) analyses. The RPP does not include customer 

attachments from existing mains constructed in prior years. The Company 

maintains RPP at a PI level greater than 1.0. 

 

Estimating Inputs for Economic Feasibility Assessment 

17. This section provides the method used to determine the parameters that make up 

the economic feasibility assessment. It includes capital cost, O&M expenses, and 

distribution revenues associated with a system expansion project. These inputs are 

discounted at the Utility’s Weighted Average Cost of Capital (“WACC”) to carry out 

the DCF analysis which measures Economic Feasibility of a project  based on NPV 

and PI.
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Capital Cost Estimation 

18. The Company uses various approaches for estimating capital cost for different 

types of projects. The objective is to derive estimates that are closely aligned to 

costs that are reflective of the unique parameters of each project, and those cost 

differences are typically delineated by geographic area.   

 

19. The following is a summary of various estimation techniques and the project types 

to which they are applied: 

• For new subdivisions where Joint Utility Trenching (“JUT”) is often used to 

construct natural gas infrastructure, unit rates prescribed in the underlying 

contracts are used for estimating capital cost for mains and services. 

• For subdivisions where JUT is not an option, or for commercial and industrial 

connections, field estimates are used for capital costing. 

• For large volume customers field estimates are used to estimate mains and 

service cost. 

 

20. If a main is oversized to meet future growth potential, it may be re-priced at the size 

required to meet customers’ load requirements for feasibility calculations.  The 

actual cost of the main must be shown on the Authorization for Expenditure (“AFE”).  

/U /U 

Filed:  2020-10-21, EB-2020-0136, Exhibit I.PP.13, Attachment 1, Page 5 of 11



 
Filed:  2020-05-08 

 EB-2020-0094  
   Exhibit C 

Tab 2 
Schedule 1 

Page 6 of 11  
  

  
  

21. An incremental overhead allowance is added to the cost of mains and services and 

is incorporated in the feasibility analysis of all projects. 

 

Consumption and Revenue 

22. For subdivision and residential connections, consumption is estimated based on 

building type (single, semi-detached, townhouse) and configuration (bungalow, split 

or two-story).  The Capital Project Feasibility (“CAPF”) program calculates customer 

revenue based on consumption levels input by the Customer Connections 

Representative (“CCR”). 

 

23. A load sheet is used to estimate consumption of commercial and industrial 

connections.  The load sheet information is provided by the customer and contains 

consumption of various appliances installed at the premises. 

 

24. For large volume connections, consumption information should include monthly 

volumes and the customer’s contract daily demand.   

 

25. The Investment Review group calculates revenue, based on the input consumption 

profiles and the most recent Board-approved rates.  

 

System Expansion Surcharge (“SES”) and Temporary Connection Surcharge 
(“TCS”) 

26. As set out in Rider I of the Company’s Rate Handbook, the Company may apply an 

SES or TCS to Rate 1 and Rate 6 customers receiving gas distribution services as 

part of a CE project, SME or Customer Attachment Project.  The Company may 

apply the SES or TCS if the project PI is less than 1.0.  The terms and conditions 

applicable to the SES and TCS are set out in Rider I.    
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(a) SES 

 

27. The SES is used for CE Projects, having 50 or more potential customers.  Unlike 

approved distribution rates, the SES will not change over time and will appear as a 

separate line item on a customer’s monthly gas bill. 

 

28. The SES will be treated as a revenue for the purpose of the Company’s economic 

feasibility analsysis of the project.  The SES will be charged to all Rate 1 and 6 

customers who consume an estimated volume of gas less than 50,000 m3 in the 

project area for a period of up to 40 years.  The term of the SES for each project will 

be set at the minimum term required for the project to achieve a PI of at least 1.0 or 

40 years, whichever is less. 

 
29. Customers attaching after the start of the initial SES term will also be required to 

pay the SES for the remainder of the initial SES term for that project.  The ongoing 

payment obligation of the SES will attach to the property for the balance of its term 

should the property change ownership or occupancy during this time. 

 
30. Municipal contributions may be collected by way of up front lump sum or annual 

payments for up to 10 years subject to municipal commitment for such contributions 

to qualifying projects. 

 
31. Large volume customers within the CE Project area, who consume more than 

50,000 m3 per year may pay either the SES and/or the CIAC.  This will be 

addressed separately or as part of the customer contracts.   
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(b) TCS 
 

32. The TCS is used for SME and Customer Attachment Projects, having less than 50 

potential customers.  The TCS is used as an alternative to CIAC to achieve a PI of 

1.0, or in addition to CIAC for a project to achieve a minimum PI of 1.0. 

 

33. These projects include the extension of mains, the related service attachments, as 

well as any service lines to individual customers connecting to pre-existing mains. 

 
34. Similar to the SES, the TCS is charged at the same rate, is in addition to approved 

distribution rates and is treated as revenue for the Company’s economic feasibility 

analysis of the project.  TCS appears on a customer’s gas bill as a separate line 

item. 

 
35. The TCS term will be determined on a project specific basis and will be restricted to 

a minimum of one year to a maximum of 20 years from the project’s in-service date. 

The term will be based on the number of years it takes for the project to achieve a 

PI of 1.0. 

 
36. Similar to SES, customers attaching after the start of the initial TCS term will also 

be required to pay the SES for the remainder of the initial TCS term for that project.  

The ongoing payment of the TCS will attach to the property for the balance of its 

term should the property change ownership or occupancy during this time. 

 

37. If a project is not economically viable after applying 20 years of TCS, CIAC may be 

used in addition to the TCS to achieve a PI of 1.0. 

 

38. For the purpose of governance and reporting, all projects where TCS is applied will 

be included in the Company’s Rolling Project Portfolio and Investment Portfolio  
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alongside other system expansion projects. 

 

Hourly Allocation Factor (“HAF”) 

39. The HAF process is a method of allocating the capital cost of a Development 

Project between forecast large volume customers requiring incremental firm 

capacity  within an identified Area of Benefit.  The HAF is  applied as a capital cost 

in addition to the capital cost of customer specific facilities (i.e. dedicated 

distribution main, service line, customer station, meter) to the individual economic 

analysis of customers receiving incremental firm capacity in the Area of Benefit as 

they commit or contract for gas service.   

 

40. The HAF is calculated by dividing the net capital cost of a Development Project by 

the sum of the forecast firm hourly large volume customer demand (regardless of 

seasonality) that the project serves within the Area of Benefit and is expressed in 

dollars per m3/hour. 

 

41. The threshold of eligibility of the HAF for all Development Projects will be 50 m3/h 

and greater 

 

Customer Attachment and Revenue Horizon 

42. The maximum customer attachment horizon for small volume customers (including 

residential, commercial and industrial connections with annual consumption of no 

more than 50 000 m3) is 10 years. The revenue horizon is 40 years from the in-

service date of the initial mainline.  For large volume customers, the maximum 

customer attachment horizon is 10 years. The maximum revenue horizon is 20 

years from the customers' initial service date.  

 

/U 

/U 

/U 

/U 
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43. A project specific revenue horizon is used when the project life cycle is deemed 

shorter than 20 years. 

 

Marginal Operating and Maintenance (“O&M”) Expenses 

44. The Company’s incremental operating and maintenance (“O&M”) cost is based on 

an annual study that is aligned with cost allocation principles and is included in 

assessing project feasibility.
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Procedure for Capital Expenditure Approval  

45. Enbridge’s procedure for obtaining management approval to make a capital 

expenditure for distribution system expansion is known as the Authorization for 

Expenditure (“AFE”), and is outlined in the AFE manual.  A system expansion 

project is typically initiated by a Customer Connections Representative (“CCR”), 

who identifies potential new customers.  The CCR will assess the required amount 

of plant additions to provide service and will initiate an AFE for approval. 

 

46. A feasibility assessment is required to be attached to an AFE as part of the 

approval process.  Feasibility assessment is done based on the estimated revenue 

and benefits of connecting new customers against the total cost of attaching and 

serving them. The Capital Project Feasibility (“CAPF”) program is an online IT tool 

used for evaluating all projects except for residential infills connections and Large 

Volume projects. All Large-volume projects are separately evaluated by the 

Investment Review group using Excel based feasibility tools.  

47. CCRs provide inputs for the CAPF tool, which include estimates of capital cost, 

customer additions and timing, and annual consumptions of new customers. The 

Investment Review group uses Excel based feasibility tools for assessing large-

volume and more complex projects with inputs from the Special Projects and Key 

Accounts groups. 

 
48. All AFEs are approved by the appropriate level of authority including managers, 

directors, VPs and President as set out in the workflows based on capital approval 

authority.  

Filed:  2020-10-21, EB-2020-0136, Exhibit I.PP.13, Attachment 1, Page 11 of 11



Filed:  2012-01-31 
EB-2011-0354
Exhibit B2
Tab 1
Schedule 1
Page 1 of 9  

Witnesses:  F. Ahmad  
P. Squires

ECONOMIC FEASIBILITY PROCEDURE AND POLICY 

Introduction 

1. The purpose of this evidence is to present the current procedures and policies for

determining feasibility of Enbridge Gas Distribution Inc’s (“Enbridge” or

the “Company”) system expansion projects.  These procedures and policies are

adopted to comply with the Ontario Energy Board’s (the “Board”) “Guidelines for

Assessing and Reporting on Natural Gas System Expansion in Ontario”, reported

under EBO 188 dated January 30, 1998.

2. This evidence includes an overview of the Company’s Customer Connection

Policy, Customer Contribution and Refund Policy, Procedure for Capital

Expenditure Approval and Method for Economic Feasibility Assessment.

3. The most recent feasibility parameters are used in this evidence, which are based

on 2011 system expansion portfolio and are updated to reflect EB-2011-0051

Decision with Reasons.

Customer Connection Policy 

4. The Company uses a portfolio approach to manage the system expansion

activities and ensures that the required profitability standards are achieved at both

the individual project and the portfolio level.  Investment Portfolio and Rolling

Project Portfolio are two Board prescribed portfolio approaches and are discussed

on page 3 of this schedule.  The Company manages to achieve a Profitability Index

(“PI”) of greater than 1.0 for both portfolios as required by the Board under EBO

188.
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5. The minimum PI required for individual projects is 0.80.  For projects with a PI less 

than 0.80, the customer shall be required to pay a Contribution-in-Aid-of-

Construction (“CIAC”) to bring the project up to the required PI level. 

 

6. Customers connecting to the existing mains are provided, at no cost, with a  

service connection up to a maximum of 20 meters.  Any service length beyond 

20 meters is charged to the customer at a rate prescribed in Rider G. 

 

7. The length of service for feasibility assessment is measured from the customer 

property line to the meter. 

 

8. Requests for exceptions to the minimum PI must be authorized by the Manager, 

Customer Portfolio and Policy. 

 

9. During construction and operation of each project, the Company will comply with 

the “OEB Environment Guidelines for HydroCarbon Pipelines and Facilities in 

Ontario”. 

 

Customer Contribution and Refund Policy 

10. CIAC may be obtained for projects having a negative NPV.  The contribution 

should be sufficient to bring the project NPV up to a viable level as assessed by 

the Customer Portfolio and Policy group from time to time.  Harmonized Sales Tax 

(“HST”) is added to contribution payments. 

 

11. Where the use of a proposed facility is dominated by a single large volume 

customer, it is considered a dedicated facility for CIAC purposes.  The dominant 

customer may be required to pay a contribution to result in a project NPV of zero or 

a PI of 1.0.  Contribution amounts are subject to added HST. 
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12. Refunds of CIAC may be requested when the actual customer count on the system 

expansion exceeds the original forecast.  For general service customers, these 

refunds are processed at the end of five years from the date of construction.  The 

system expansion project is then re-evaluated with the actual customer count to 

determine a revised contribution that is required to bring the NPV to the original 

targeted level.  The difference between this and the actual contribution paid by 

customers is the total amount to be refunded.  Refunds are made based on the 

proportionate contribution of the customers. 

 

13. Refunds for large volume customers will be determined based on a re-evaluation 

of the system expansion project taking into consideration extra investment and 

additional load brought on within five years to the specific piece of main 

constructed to serve the initial customer(s). 

 

14. These refunds are made only for the specific piece of main put into service and no 

refunds are payable for customers added downstream of this piece of main.  No 

interest is payable, and only customers who made a contribution are eligible for a 

refund.  In order to be eligible for a refund, the customer must be consuming 

natural gas at the address for which refund is being claimed.  If the customer 

moves, he or she is responsible for notifying the Company of the new address.  

Records of contributions are maintained by the Business Performance group at 

Enbridge. 

 

System Expansion Portfolios – Accountability 

15. Investment Portfolio:  The Company evaluates all system expansion projects in a 

test year and ensures they achieve a portfolio PI threshold of 1.1.  All new 

customers attaching to new and existing mains are included in this portfolio.  The 
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Manger, Customer Portfolio and Policy is accountable for ensuring that the 

required PI threshold is achieved. 

 

16. Rolling Project Portfolio (“RPP”):  The Company also maintains a rolling 12-month 

distribution expansion portfolio including the cumulative result of project-specific 

Discounted Cash Flow (“DCF”) analyses.  The RPP does not include customer 

attachments from existing mains constructed in prior years.  The company 

maintains RPP at a PI level greater than 1.0 and the Manager, Business 

Performance is accountable for maintaining this level. 

 

Procedure for Capital Expenditure Approval 

17. Enbridge’s procedure for obtaining management approval to make a capital 

expenditure for distribution system expansion is known as the Authorization for 

Expenditure (“AFE”), and is outlined in the AFE manual.  A system expansion 

project is typically initiated by a Regional Customer Connections Field 

Representative, who identifies potential new customers.  He or she will assess the 

required amount of plant additions to provide service and will initiate an AFE for 

approval.  

 

18. A feasibility calculation is required with an AFE, which assesses the estimated 

revenue and benefits of attaching these new customers against the cost of serving 

them.  The Capital Project Feasibility (“CAPF”) program is an IT tool used for 

evaluating all projects except for Large Volume Customer additions.  Large volume 

projects are separately evaluated by Enbridge’s Investment Review group with 

inputs from the special project group.  All calculations related to project feasibility 

assessment are attached to an AFE as part of the approval process. 
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19. The Customer Connections representative inputs information on plant 

requirements, customer additions and timing, and volumetric data for 

Subdivision/Residential and Commercial/Industrial connections.  For large-volume 

connections, the inputs are completed by the Investment Review group. 

 

20. All AFEs are reviewed by the Manager, Business Performance who obtains 

approval from the appropriate management levels.  The Manager Business 

Performance also ensures compliance with the Company’s Connection Polices. 

 

Method for Economic Feasibility Assessment 

21. This section provides the method used to determine the input parameters including 

cost and revenues associated with a system expansion project.  These parameters 

are discounted at the Utility’s Weighted Average Cost of Capital (“WACC”) to 

perform a discounted cash flow (“DCF”) analysis.  The Economic Feasibility of a 

project is measured using a NPV and PI.  

 

22. Capital Cost:  Budgeted average unit prices are used to estimate capital cost for 

mains and services based on the required pipe size and ground conditions.  This 

procedure is used to develop capital estimates for all residential, commercial and 

industrial connections.  For large volume connections (i.e., above 340 000 m3 

annual consumption), field estimates are used to estimate mains and service cost. 

 

23. If a main is oversized to meet future growth potential, it may be re-priced at the 

size required to meet customers’ load requirements for feasibility calculations.  The 

actual cost of the main must be shown on the AFE. 

 

24. An incremental overhead allowance is added to the cost of mains and services and 

is incorporated in the CAPF program for feasibility analysis. 
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25. Consumption and Revenue:  For subdivision and residential connections, 

consumption is estimated based on building type (single, semi-detached, 

townhouse) and configuration (bungalow, split or two-storey).  The CAPF program 

calculates customer revenue based on consumption levels input by the local 

Customer Connections representative. 

 

26. A load sheet is used to estimate consumption of commercial and industrial 

connections.  The load sheet information is provided by the customer and contains 

consumption of various appliances installed at the premises. 

 

27. For large volume connections, consumption information should include monthly 

volumes and the customer’s contract daily demand.  The Investment Review group 

calculates revenue, based on the input consumption profiles and the most recent 

Board Approved revenue rates.  

 

28. Customer Attachment and Revenue Horizon:  The maximum customer attachment 

horizon for regular residential, commercial and industrial connections is 10 years.  

The revenue horizon is 40 years from the in-service date of the initial mains. 

 

29. For large volume customers, the customer attachment horizon is 10 years.  The 

maximum revenue horizon is 20 years from the customers' initial service date if 

this is a reasonable expectation. 

 

30. Marginal Operating and Maintenance (“O&M) Expenses:  According to the most 

recent feasibility parameters, the incremental O&M cost for adding residential 

connections is estimated to be $70.11 per customer. 

 

Filed:  2020-10-21, EB-2020-0136, Exhibit I.PP.13, Attachment 2, Page 6 of 9



 
 Filed:  2012-01-31 
 EB-2011-0354 
 Exhibit B2 
 Tab 1 
 Schedule 1 
 Page 7 of 9  
  

Witnesses:  F. Ahmad  
                    P. Squires 
  

31. For commercial and industrial connections, the incremental O&M cost is $190.14 

per customer. 

 

32. For large volume connections, incremental O&M is determined based on the 

average annual expense for various rate classes except for rate 125 and is shown 

in Table1 provided below. For rate 125 customers, marginal O&M is determined on 

a case by case basis. 

 

Table 1 

Marginal O&M Expense per Customer 

Rate Class R9 R110 R115 R135 R145 R170 R300 

Marginal O&M per customer $4,586 $5,230 $6,694 $3,521 $4,082 $5,306 $4,994 

 

33. Gas Costs:  Gas costs are based on the Weighted Average Cost of Gas 

("WACOG") less the commodity component.  Currently the WACOG (excluding 

commodity) is $.0794/m3 for conventional heating and water heating loads at 

residential, commercial and industrial facilities. 

 

34. For large volume connections, gas costs are based on the customer’s load profile 

characteristics which will typically warrant a customized gas cost calculation 

consisting of four components including: 1) Unbilled and Unaccounted for Gas 

("UUF"), 2) transportation, 3) annual storage and 4) peak day delivery.  The 

Investment Review group calculates gas cost based on the customers' monthly 

volumes, contract demand and service requirement (Western or Ontario).  All gas 

costs include UUF, but only Western contracts include transportation costs.  The 

customers' load profile dictates the amount of load balancing, storage, and peak 

day costs/credits are included in gas costs.  Firm customers will incur peak day 

Filed:  2020-10-21, EB-2020-0136, Exhibit I.PP.13, Attachment 2, Page 7 of 9



 
 Filed:  2012-01-31 
 EB-2011-0354 
 Exhibit B2 
 Tab 1 
 Schedule 1 
 Page 8 of 9  
  

Witnesses:  F. Ahmad  
                    P. Squires 
  

costs, while interruptible customers will receive peak day credits.  UUF and 

transportation costs will be applied to the customers' load, storage costs to the 

customers' stored gas, and peak day costs to the customers' peak day storage 

requirement if the customer is firm.  Peak day credits will be applied to interruptible 

customers' average daily volume.  The formula used for calculating amounts of 

stored gas and peak day storage requirements are included with the table of costs 

found in Table 2 on the following page.   

 

35. The interruptible gas cost categories are:  (a) Rate 145 customers with a minimum 

16 hour curtailment notice; and (b) Rate 170 customers with 4 hours curtailment 

notice. 
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Table 2 
Gas Cost for Large Volume Customers 

 
 
 
 

  
UUF 

 ($/m3) 

Transportation
(Western Only)

($/m3) 

 
Annual Storage 

($/m3) 

Peak Day 
Delivery 
($/m3d) 

 
 
Firm 
 
 

 
 
Rates 100, 110,115, 135 
a)  Volume 
  

 
Annual load

 
Annual load 

 
Stored gas1 

 
Excess on peak day over 

average daily 

 
 
 
 
Interruptible 

b) Cost 
 Rates 100,110,115 
 Rate 135 
 
Rates 145 and 170 
a) Rate 145 with 72     
 hour curtailment 
 
b) Rate 145 with 16      
 hour curtailment 
 
c) Rate 1704 
 

 
0.00064 
0.00064 

 
 

0.00064 
 
 

0.00064 
 
 

0.00064 
 

 
0.05727 
0.05727 

 
 

0.05727 
 
 

0.05727 
 
 

0.05727 
 

 
0.01095 
0.00000 

 
 

0.010952 
 
 

0.008812 
 
 

0.008812 

 
1.00573 

 (1.19730)3 
 
 

(1.19730)3 
 
 

(0.17067)3 
 
 

(0.17067)3 

   
 1 (Volume from November to April/181 days – Annual Load/365 days)*181 days 
  2 Applied to uncurtailed volumes. 
  3 Applied as a credit based on the customers' average daily volume 
  4 If Enbridge Gas Distribution is restricted in utilizing its interruption rights a custom calculation should 

be performed by the Investment Review group.  
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ENBRIDGE GAS INC.  
 Answer to Interrogatory from  

OEB Staff (STAFF) 
 
INTERROGATORY 
 
Reference: 
 
Exhibit D, Tab 1, Schedule 1, page 5 
Exhibit B, Tab 1, Schedule 1, pages 28 to 29 
 
Preamble: 
 
The application states that overall estimated costs of the Project are approximately 
$133 million, which includes indirect overheads of $24.1 million and a contingency of 
30% applied to all direct capital costs. The estimated cost covers materials, construction 
and labour and land costs. 
 
Enbridge Gas conducted an analysis to compare the costs of repairing the pipeline 
versus replacing it, using a 40 year time horizon and discounting the costs using the 
methods prescribed in EBO 188 to arrive at a net present value (NPV). While the NPV 
of the repair option is slightly lower than that of the replacement option, Enbridge Gas 
rejected the repair option as the total cost of a replacement is much lower ($107 million) 
than the total cost of repairs ($262 million). 
 
Question: 
 
a) Please provide an estimate of the costs of consultation for the Project. Please confirm 

whether consultation costs have been included in the total estimated costs of the 
Project. If this is not included in the Project costs, please explain how Enbridge Gas 
intends to fund the costs of consultation.  
 

b) Please explain why the NPV of the repair option is lower than the NPV of the 
replacement option, when the total costs of the repair option are higher, and provide the 
DCF analysis reports used to support the cost comparison.  

 
c) Please confirm that the total costs also include the environmental costs of the Project.  
 
d) Please confirm whether Enbridge Gas expects to recover the costs of the Project 

through an Incremental Capital Module (ICM) request in its 2021 rates application. 
 
e) Please confirm whether this specific Project, on this segment of the KOL, is included in 

Enbridge Gas’s Utility System Plan and Asset Management Plan that has been 
approved by the OEB.  
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f) Please provide a table, similar to the table below, comparing the costs of the Project to
three or more comparable projects completed by Enbridge Gas in recent years broken
down by pipe size, length, material, pressure class, material cost, construction/labour
cost, other cost (i.e. land, legal, regulatory etc.), contingency, total project cost and year
of construction.

Project Pipe 
size 

Length Material Pressure 
class 

Material 
cost 

Construction 
/ labour 

Other 
cost 

Project 
Contingency 

Total 
Project 
Cost 

Construction 
year 

XYZ 

NPS 4 2 Km Plastic LP $ XX $ XX 

$ XX $ XX $ XX 20XX NPS 8 4.3 Km Steel XHP $ XX $ XX 

YYZ NPS 6 2 Km Steel HP $ XX $ XX $ XX $ XX $ XX 20XX 

Response: 

a) Outside Services, which include environmental, engineering, and other consulting
costs, are estimated at $5,199,780. Please refer to Exhibit D, Tab 1, Schedule 1,
Table 3. Also, please see Exhibit I.EP.23.

b) The difference in NPV arises because of the time value of money.

The total capital cost of the repair option ($262 million) is forecasted based on
multiple integrity digs spread over the next 40 years. More integrity digs than
indicated may be required over the next 40 years and even more thereafter.

The total capital cost of the replacement option ($107 million) is the capital
investment for the Project over 2020-2022.

The DCF analysis for cost comparison on an NPV basis adopts the same method as
listed in Schedule 1, Discounted Cash Flow Methodology, reference to EBO 188
Appendix B by the Board.

The NPV of the repair option is ($74 million) and the NPV of the replacement option
is ($84 million). Please see the DCF schedules below for both options.
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c) Confirmed. 
 

d) Not confirmed. Enbridge Gas expects to request ICM treatment for the Project in its 
2022 rates application. 

 
e) Enbridge Gas confirms that the Project has been included in its Utility System Plans 

and Asset Management Plans that have been filed with the Board. The Project is 
discussed in Section 5.2.5.2 – Condition Findings of the EGD Asset Management 
Plan 2019 – 2028 (EB-2018-0305) and more recently in Section 5.2.6.1.2 – 
Condition Findings of the EGI Asset Management Plan 2021-2025, which was 
submitted to the OEB on 10/15/2020 as part of the Company’s 2021 rates 
application (EB-2020-0095). The OEB does not approve utility system plans and 
asset management plans but does review and reference these documents in 
response to ICM requests. 

 
f) A comparison of the total project costs to three comparable projects is shown in the 

table below.  Costs have not been adjusted for inflation, and do not include IDC or 
indirect overheads. 

*Cost is for HDD crossing work only and does not include costs associated with 
construction pigging, hydrostatic testing, drying, tie-ins, pipe energization, backfilling and 
site restoration. 
**Overall project contingency approximately 16% 
***Estimated actual total costs to date, finalized completion costs will be submitted to the 
OEB in the Final Cost Report 
 
The Project is similar in some ways to the projects listed above. However, it is a much 
longer project in terms of pipeline length and is located in the core of downtown Toronto and 
the estimated cost of the Project takes these increased costs into account.  

Project City  Work 
Year 

Pipe 
Size 

Length Estimated 
cost  

Estimated 
cost per 
meter 

Assumed 
Contingency 

Actual Total 
Costs 

Actual 
cost per 
meter 

GTA Project - 
WC21 & 
Hydro Tower 
HDD 

Markham 2015 36” 354 m $1,827,114 $5,155 16% ** 
(Project) 

$3,860,982* $10,894 

Keele & CNR Vaughan 2016
-
2018 

26” 
ST 

327 m $5,614,030 $17,168 30% $4,979,098 $15,227 

NPS 30 Don 
River 
Replacement 

Toronto 2019 30” 
ST 

326 m $25,597,539 $78,762 30% $23,517,742*** $72,140 

NPS 20 
Replacement 
Cherry to 
Bathurst 

Toronto 2021
-
2022 

20” 
ST 

4380 m $107,267,556 $24,490 30% TBD TBD 
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The NPS 30 project was completed in Toronto, however, it utilized an alternate method of 
construction called micro-tunneling. The NPS 30 project had the additional complexity of 
being located in close proximity to the Toronto Regional Conservation Authority flood 
protection landform feature.  
 
The Project will  utilize open cut and Horizontal Directional Drilling (HDD) construction 
methodologies. The Project is not in close proximity to the Toronto Regional Conservation 
Authority flood protection landform feature. The Project  does include a Metrolinx railway 
crossing on Parliament Street, which adds project complexity.  Given the high traffic 
congestion in the area, construction hours for the Project may be limited based on allowable 
working hours in the City of Toronto, which adds to the Project cost. 
 
The Keele & CNR project was done utilizing HDD  in the city of Vaughn. It was also 
completed in the Right of Way (ROW) similar to the Project.  The Project has a greater 
contingency than the Keele & CNR project as it is a longer installation length and is located 
in the core of downtown Toronto, therefore resulting in a higher level of risk related to 
overall project cost.  Increased expected costs come from utility congestion, lack of working 
space (which leads to inefficiencies on construction), restricted hours of work, potential 
night-time work activities, complex traffic plans, reduced margins for installation tolerances 
and additional project coordination with third party projects. 
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