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ENBRIDGE GAS INC.
Answer to Interrogatory from
Environmental Defence (ED)

INTERROGATORY

Reference:
Exhibit B, Schedule 1, Page 1

“In 2016 and 2018, Inline Inspections (ILI) using a robotic crawler tool were performed
on approximately 1.9 km of the 4.5 km section of pipeline being replaced by the
Project.”

Question:

(a) Please provide the inspection reports prepared as a result of these 2016 and 2018
inline inspections.

(b) Has Enbridge conducted other inline inspections of the Cherry to Bathurst segment
in the past 20 years? If yes, please describe each inspection, summarize the results,
and file any inspection reports prepared therefrom.

(c) Has Enbridge conducted other inline inspections of the Kipling Oshawa Loop other
than the Cherry to Bathurst segment in the past 20 years? If yes, please describe
each inspection, summarize the results, and file any inspection reports prepared
therefrom.

(d) Has Enbridge conducted other inspections of the Cherry to Bathurst segment in the
past 20 years other than “inline” inspections? If yes, please describe each
inspection, summarize the results, and file any inspection reports prepared
therefrom.

Response:

a) Please see Exhibit L TORONTO.12 a).

b) No other inline inspections have been conducted on the Cherry to Bathurst segment
of the NPS20 in the past 20 years.

c) In 2013 Enbridge Gas completed a short in-line inspection of the NPS 20 portion of
the KOL directly south of Station B (located at 405 Eastern Avenue). The inspection
length was 143 meters. There were corrosion features identified in this segment of



d)
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pipeline by the inline inspection tool. Please refer to the attached inspection report
(Attachment 1).

No full-length pipeline inspections other than the inline inspections have been
conducted on the Cherry to Bathurst segment in the past 20 years. Integrity digs
have been conducted for localized inspections. Integrity dig locations were identified
based on results from the completed inline inspections. Enbridge Gas also
performed an above ground External Corrosion Direct Assessment (ECDA) using
Close Interval Potential Survey and a Direct Current Voltage Gradient Survey (CIPS
and DCVG) on selected portions of the NPS20 KOL pipeline in 2011. The segment
inspected was from Sherway Gardens Gate Station to Station B (and therefore
included the entire Cherry to Bathurst segment). The report is attached for reference
(Attachment 2). The results indicated that there were a number of locations with
potential issues with the cathodic protection levels and the coating condition.
Preliminary digs, however, did not find the issues that were anticipated by the report,
and consequently further digs were postponed. There were many reasons to
believe that the data from the report was not as precise as needed: the area is
subject to very high levels of stray current from the DC transit system, soils are
potentially contaminated, backfill conditions around the pipe are suspect, many
utilities exist in the area, disbonded coating or backfill could be shielding cathodic
protection as well as surface readings, surface conditions such as asphalt may be
interfering with the data collection, etc. As an alternative to continuing the
excavation program, a program to validate the cathodic protection criteria was
developed. This included installing corrosion coupon probes to achieve more
accurate cathodic protection evaluation, as well as to collect 24-hour chart recording
on selected test points to better understand the influence of the DC transit system
stray current.
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Revision Control
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Revision No. Date Description Prepared by Approved by
1 January 25, 2013 Initial release Jim Hare Paul Laursen
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pressure calculations (Sections 2.1, 2.3.1, .
2 October 30, 2014 24,41,431, 44, 46, 47, and 4.8). Table Jim Hare Paul Laursen
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1 Introduction

This inspection report describes the NYSEARCH/NGA demonstration inspection carried out by
InvoDane Engineering in the 20 in Station B pipeline operated by Enbridge Gas Distribution
Incorporated (Enbridge) in Toronto, ON. The demonstration was part of the development of the
Explorer 20/26 robotic inspection system and its commercialization. Metal loss data was
collected from the 20 in Station B pipeline south of Eastern Ave. (referred to herein as 20 in
pipeline) with the Explorer 20/26 inspection robot.

1.1 The Explorer 20/26 Inspection Robot and Reporting Specifications

Explorer 20/26 is a pipeline inspection robot designed for use in 20 in to 26 in pipelines. It
features Magnetic Flux Leakage (MFL) sensors to evaluate metal loss and front and rear video
cameras. Explorer 20/26 Robot 001 was used for this inspection, referred to herein as Explorer
20/26. The robot was configured for 20 in pipe with 240 circumferentially distributed MFL
sSensors.

The reporting specifications of Explorer 20/26 in standard pipelines are:

e minimum anomaly size: 10% wall loss with a diameter of 3x pipe wall thickness
e anomaly length (axial) sizing accuracy: £0.5 in with 80% confidence
e anomaly depth sizing accuracy: £10% pipe wall thickness with 80% confidence

The reporting specifications of Explorer 20/26 in cased pipelines are:

¢ minimum anomaly size: 20% wall loss with a diameter of 3x pipe wall thickness
e anomaly length (axial) sizing accuracy: £0.5 in with 80% confidence
e anomaly depth sizing accuracy: +20% pipe wall thickness with 80% confidence

Some anomalies that do not meet the minimum reporting specifications may be listed. These
anomalies are presented with the understanding that their reported dimensions do not adhere to
the accuracy specifications listed above. These anomalies are identified as Below Reporting
Specifications (BRS) in this report.

Explorer 20/26 can identify dents with both the MFL sensors and cameras on the robot, but is
not capable of evaluating dent dimensions. Any identified dents are listed without dimensions.

Confidential & Proprietary Page 5 of 39
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1.2 Units and Reported Values

All values herein are reported in imperial units. Positions are reported relative to Launch Site 1,
shown in Figure 3.1. Flow in the 20 in pipeline was from north to south at the time of inspection.
Positions downstream of the reference location are reported as positive (+). Positions upstream
of the reference location are reported as negative (-).

O’clock positions are reported looking downstream along the pipeline. The 6:00 position is taken
in the direction of gravity, toward the bottom of the pipeline.

A summary of inspection results is provided in Section Summary of Inspection Results. Detailed
inspection results are given in Section Detailed Inspection Results.

Confidential & Proprietary Page 6 of 39
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2 Summary of Inspection Results

This section describes the general condition of the inspected pipeline. Refer to Section Detailed
Inspection Results for more detailed findings.

2.1 Summary Statement

A pipeline length of 468.9 ft was inspected for metal loss over one (1) day, from 8.4 ft to 477.3 ft
relative to Launch Site 1.

The results of this inspection indicated that the 20 in pipeline has 19 metal loss anomalies: 13
anomalies < 20% pipe wall thickness (WT), 4 anomalies between 20% and 39% WT, 2
anomalies between 40% and 59% WT, 0 anomalies between 60% and 79% WT, and O
anomalies > 80% pipe WT. No metal gain anomalies were identified in the inspected pipeline.
No possible dents were identified in the inspected pipeline.
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2.2 Feature Distribution

Pipeline features are classified into three (3) categories: anomalies, installations, and other
features. Anomalies are features associated with a change, either an increase or decrease, in
pipe wall thickness. Installations are features built into the pipeline, such as valves, taps, tees,
and casings. Any features that cannot be classified as anomalies or installations are classified
as other features. Features were identified with the MFL sensors or the cameras on Explorer
20/26.

Pipeline features identified by the sensor and cameras on Explorer 20/26 are listed by type in

Figure 2.1. The anomalies, installations, and other features shown in Figure 2.1 are described
further in Section Inspection Findings Summary and Section Detailed Inspection Results.

Feature Distribution

Installations, 6

Other Features, 1

Anomalies, 19

Figure 2.1: A summary of identified features
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2.3 Inspection Findings Summary

The findings of this inspection are listed below. These findings were identified in the MFL sensor
data or with the cameras on Explorer 20/26.

2.3.1 Metal Loss Anomalies

Metal loss anomalies identified in the inspected pipeline are listed in Table 2.1. Detailed metal
loss anomaly information is provided in Section Anomaly List.

Table 2.1: Metal loss anomalies identified in the inspected pipeline

Client: NYSEARCH/NGA
Pipeline Name: Enbridge 20 in Station B

Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

Metal Loss Depth Pipe Wall Location Total
% Wall Thickness Inches Internal External Unknown/NA

< 20% <0.062 0 13 0 13
20% to 39% 0.062 to 0.125 0 4 0 4
40% to 59% 0.1251t0 0.187 0 2 0 2
60% to 79% 0.187 to 0.250 0 0 0 0

> 80% >0.250 0 0 0 0
Total 0 19 0 19

2.3.2 Metal Gain Anomalies

No metal gain anomalies were identified in the pipeline. The metal gain anomaly list (Table 2.2)
was intentionally left empty.

Table 2.2: Metal gain anomalies identified in the inspected pipeline

Metal Gain Thickness

Pipe Wall Location

% Wall Thickness Inches Internal External Unknown/NA Total
< 20% <0.050 0 0 0 0
220% >0.050 0 0 0 0
Unknown 0 0 0 0
Total 0 0 0 0
Confidential & Proprietary Page 9 of 39
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2.3.3 Installations

Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

The installations identified in the pipeline are summarized by type in Table 2.3. Detailed
installation information is provided in Section Installation List.

Table 2.3: Installations identified in the pipeline

Installation Type

Quantity

Valve

0

Tap

Tee

Fitting

Casing

CP/ETS

Cap

Support

Other

Total

o Ol Ol O Ol O =~ 2|

2.3.4 Other Features

Other features are features that are not anomalies or installations. They are divided into four (4)
categories: objects, chips, dents, and unknown. Objects are items located in the pipeline, such
as rocks. Chips are metal shavings. Explorer 20/26 can identify dents, but is unable to assess
their dimensions. Unknown other features are signals that do not follow known signal patterns
but do not appear to be noise. Other features identified in the pipeline are listed in Table 2.4.
Detailed other feature information is provided in Section Other Feature List.

Explorer 20/26 can identify dents with both the MFL sensors and cameras on the robot. No

dents were identified in the inspected pipeline.

Table 2.4: Other features identified in the pipeline

Pipe Wall Location
Other Feature Type Total
Internal External Unknown/NA
Objects 0 0 0 0
Chips 0 0 0 0
Dents 0 0 0 0
Unknown 0 0 1 1
Total 0 0 1 1

Confidential & Proprietary
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2.4 Anomaly Depth Distribution
The depth distribution of metal loss anomalies is shown in Figure 2.2.

Metal Loss Anomaly % Wall Thickness Distribution

14

12

10

Count

. . . N s I s IO s . | |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Anomaly Depth (% WT)

Figure 2.2: The percent wall thickness distribution of metal loss anomalies

Confidential & Proprietary Page 11 of 39
Revision No: 2



Filed: 2020-10-21, EB-2020-0136, Exhibit I.ED.1, Attachment 1, Page 12 of 39

Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- I"VODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

3 Demonstration Details and Pipeline Parameters

This demonstration was part of the development of the Explorer 20/26 robotic inspection system
and its commercialization. Gas flow in the 20 in pipeline was stopped during the demonstration
due to pipeline vibrations experienced after the valve from the launcher into the pipeline was
opened. Following the launch of Explorer 20/26, the demonstration was halted at a bend group
477.3 ft from the launch tee.

A schematic of the inspected 20 in pipeline is shown in Figure 3.1. The extremes of the
inspection were Launch Site 1 and Limit A, representing the inspection upstream and
downstream limits respectively. The approximate locations of features of interest associated
with the pipeline are indicated on the figure. The 20 in pipeline was inspected twice with the
sensors at different o’clock orientations, with the result that acceptable metal loss data could be
collected from the pipeline even if a group of metal loss sensors failed.

NG
tef®
€2 W E

A,N\O\ﬂ

\ feQ

Legend:
— Inspected pipeline

— Pipeline not inspected
@® Site x antenna fitting

& Site x launcher fitting

B Limitx

Figure 3.1: A schematic of the inspected pipeline (schematic not to scale)
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3.1 Daily Demonstration Activities

The inspection of the 20 in pipeline was scheduled to take place over one (1) day which was
organized as follows (refer to Figure 3.1 for launch site and limit locations):

Day 1 Explorer 20/26 was launched from the Site 1 Launcher. The pipeline between Launch
Site 1 and Limit A was inspected for metal loss. The sensor body was rotated, and
the pipeline was inspected a second time during the return trip to Launch Site 1.
Explorer 20/26 exited the 20 in pipeline through the Site 1 Launcher fitting.
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3.2 Data Recording

The data recorded during the demonstration inspection is summarized in Table 3.1. Explorer
20/26 collected a total of 468.9 ft of unique metal loss data from the 20 in pipeline, beginning
8.4 ft from Launch Site 1 and ending 477.3 ft downstream. Video was collected for the entire
“‘Max Odometer Distance from Launch Site” indicated in Table 3.1, from the Site 1 launcher to
Limit A. Metal loss data was collected between a point 8.4 ft downstream from Launch Site 1
and Limit A due to the physical distance between the end of Explorer 20/26 and its sensor body
(refer to Specification of The Explorer 20/26 Inspection Robot).

The 20 in pipeline was inspected twice. The sensor body was rotated between inspections so
that different metal loss sensors passed over the same pipe clock position, with the result that
acceptable metal loss data could be collected over the full inspection distance even if a group of
metal loss sensors failed. This is shown in Table 3.1 where the “Total Metal Loss Data
Collected” is greater than the “Max Odometer Distance from Launch Site”.

A total of 18 sensors failed at some point during the inspection. Furthermore, there were three
(3) sensor assemblies that did not fully magnetize, resulting in having 36 successive sensors in
an area with a lowered magnetization level.

Table 3.1: A daily demonstration data summary

Date Launch Receive Max Odometer Total Metal Accepted Unique Functioning
Day . . Distance from Loss Data Metal Loss Data
(YYYY-MM-DD) Site Site Launch Site (fty | Collected (ft) (0 Sensors
1 2012-11-01 Site 1 Site 1 477.3 ft 937.1 ft 468.9 ft 222/240
Complete Demonstration 477.3 ft 937.1 ft 468.9 ft 222/240
Confidential & Proprietary Page 14 of 39
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3.2.1 Sensor Orientation

Since the sensor body was rotated between outgoing and incoming portions of the inspection,
the failed and low magnetization level sensors passed over different clock positions of the pipe
circumference, as shown in Figure 3.2. When both directions of the inspection are overlaid to
estimate coverage, there are no areas where failed or low background sensor groups coincide.
Gravity is located at 6:00 and the top of the pipe is at 12:00. O’clock positions are reported
looking downstream along the pipeline.

X2026 Enbridge Toronto Demo Problem Magbar Locations
12:00 S

=1
=3
=]
=]

06:00

Angular Crientation, Gravity at 06:00 o'clock

03:00

00:00

T

0 50 100 150 200 250 300 350 400 450
Position Referenced to Launch Tee, Increasing to the South (ff)

Failed Sensor Scan 1

Low Background Scan 1

""""" Failed Sensor Scan 2

-------- Low Background Scan 2

Figure 3.2: Malfunctioning sensor o'clock positions
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3.2.2 Metal Loss Data Coverage

The 20 in pipeline was inspected two (2) times for metal loss with different MFL sensor
orientations, with the result that the 18 failed MFL sensors and three (3) low magnetization
sensor assemblies did not adversely affect the data collected from the 20 in pipeline. Metal loss
data collected for this demonstration provided 100% pipeline coverage for anomaly identification
and sizing as there was at least one (1) of the two (2) scans where sensors are working
optimally for all locations in the inspection. Metal loss data in terms of maximum possible
pipeline coverage is shown in Figure 3.3.

Metal Loss Data Pipeline Coverage Distribution

Missing
0%

Acceptable
100%

Figure 3.3: MFL data coverage distribution
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Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- I"VODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

3.3 Pipeline Information
Enbridge provided the following parameters for the 20 in pipeline:

Pipeline name: 20 in Station B
Product: Natural gas
Pipeline construction year 1962
Nominal pipe size: 20 in
Pipe outer diameter (OD): 20.0 in
Nominal pipe wall thickness: 0.312 in
Measured pipe wall thickness: NA

Pipe type: NA

Grade': NA

SMYS: NA
SMTS: NA psi

Maximum allowable operating pressure (MAOP)?:  NA
Operating pressure during inspection (OP): 160 psi

A total of 15 pipe joints and 14 girth welds were identified in the inspected pipeline. The
distribution of pipe joint lengths in the 20 in pipeline is shown in Figure 3.4. Pipe joints were
found to have a mean length of 36.5 ft and a median length of 41.3 ft, with a maximum length of
44 4 ft and a minimum length of 0.9 ft.

Pipe Segment Length Distribution

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69
Pipe Segment Length (ft)

Figure 3.4: The distribution of pipe joint lengths.

' API 5L Grade B pipe is assumed for all remaining strength calculations if no pipe grade has been
Erovided by the pipeline operator.

A nominal MAOP value slightly greater than the operating pressure (MAOP = 175 psi) is assumed for all
RPR calculations.
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4  Detailed Inspection Results

Detailed information about the 20 in pipeline, including anomaly, installation, and other feature
information are presented below. All feature locations are given relative to a stated reference
location, in this case Launch Site 1. Positions downstream (south) of the reference are reported
as positive (+) and positions upstream (north) of this reference are reported as negative (-).

Remaining strength calculations are provided for metal loss anomalies.

4.1 Metal Loss

Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

The metal loss associated with anomalies identified in the pipeline is shown in Figure 4.1 as a
percent of pipe wall thickness.

100%

Metal Loss Anomaly Depth Distribution
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Figure 4.1: Metal loss as a percent of pipe wall thickness
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Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- INVODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

4.2 Anomaly O'clock Positions

The o'clock positions of anomalies identified in the pipeline are provided in Figure 4.2. O'clock
positions are reported looking downstream along the pipeline. The 6:00 position is taken in the
direction of gravity, toward the bottom of the pipeline.

Anomaly O'Clock Postion Distribution

12
11
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9 ¢
S 8 *
G e [
g 7 )
5 ¢ :
S 5 Py [ ) L) Py [ ]
3 4% o ° ° ¢
(@]
3
2
1
0
0 50 100 150 200 250 300 350 400 450 500
Position (ft)
Figure 4.2: The o'clock position distribution of anomalies
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Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- I"VODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

4.3 Feature Lists

Anomalies, installations, and other features identified in the inspected pipeline are identified and described in detail in the following
tables. All features identified within the pipeline are referenced to the upstream girth weld closest to the feature (abbreviated as
USRW); all "USRW to Feature" distances are feature positions as distances downstream from reference weld positions. Feature
positions are also provided relative to the stated reference location (indicated in Figure 3.1). O'clock positions are given looking
downstream along the pipeline.

Some anomalies that do not meet the minimum reporting specifications may be listed. These anomalies are presented with the
understanding that their reported dimensions do not adhere to the accuracy specifications listed above. These anomalies are
identified as Below Reporting Specifications (BRS) in this report.

4.3.1 Anomaly List

Metal loss and metal gain anomalies identified in the pipeline are listed in Table 4.1. Metal gain anomalies were not sized. Relevant
feature information, such as BRS, is listed under the 'Comments' heading.

Table 4.1: Anomalies listed with relevant details

Feature Type Feature Location Feature Dimensions Comments
D Reference | USRW | USRW USRW to Feature Pipe Wall O'clock Length | Width Depth
Location Pos. Feature (ft) | Position (ft) | Location Position (in) (in) (% wt)
AO001 Metal loss 1 w001 8.4 2.8 11.2 External 4:30 0.5 0.8 15% BRS
A002 Metal loss 1 WO001 8.4 38.1 46.6 External 4:10 0.6 3.0 19% BRS
A003 Metal loss 1 WO005 | 168.8 0.7 169.5 External 5:00 1.0 3.2 51%
A004 Metal loss 1 WO005 | 168.8 35.2 2041 External 4:20 24 3.0 10%
A005 Metal loss 1 W006 | 207.7 1.1 208.8 External 5:10 1.8 3.4 13%
A006 Metal loss 1 WO006 | 207.7 21 209.8 External 9:00 24 3.3 10%
A007 Metal loss 1 W006 | 207.7 251 232.8 External 8:50 2.7 1.9 22%
A008 Metal loss 1 WO007 | 249.3 0.6 249.9 External 7:10 1.3 25 23%
A009 Metal loss 1 WO007 | 249.3 0.8 250.0 External 7:20 0.6 2.3 12% BRS
A010 Metal loss 1 WO007 | 249.3 0.9 250.2 External 4:20 0.7 1.6 10% BRS
AO011 Metal loss 1 WO007 | 249.3 41.3 290.5 External 5:20 1.5 1.7 12%
A012 Metal loss 1 WO008 | 291.8 40.0 331.8 External 7:10 0.6 1.9 10% BRS
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Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012

Report Date: October 30, 2014

Feature Type Feature Location Feature Dimensions Comments

D Reference | USRW | USRW USRW to Feature Pipe Wall O'clock Length | Width Depth
Location Pos. Feature (ft) | Position (ft) | Location Position (in) (in) (% wt)

AO013 Metal loss 1 WO008 | 291.8 40.0 331.8 External 8:20 0.5 0.6 46% BRS

AO014 Metal loss 1 WO009 | 335.7 13.9 349.6 External 4:40 0.5 0.7 19% BRS

A015 Metal loss 1 WO009 | 335.7 325 368.2 External 5:00 0.6 0.6 15% BRS
AO016 Metal loss 1 WO011 | 421.4 43.0 464.4 External 6:40 1.0 2.6 12%
AO017 Metal loss 1 WO011 | 421.4 431 464.5 External 5:50 26 3.8 33%
A018 Metal loss 1 WO011 | 421.4 43.3 464.7 External 5:10 1.1 1.8 27%

A019 Metal loss 1 WO011 | 421.4 43.4 464.8 External 6:20 0.4 4.6 10% BRS
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Installation List
Installations identified in the inspection are listed in Table 4.2.

Table 4.2: Installations with listed with relevant details

Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

Feature Location
Feature
D Type Reference | jqp\y USRW USRW to Feature O'clock Comments
Location Position (ft) Feature (ft) Position (ft) Position

1001 Tee 1 - - - 0.0 0:00 Explorer 20/26 launcher tee.

1002 Fitting 1 - - - 6.5 0:00 Explorer 20/26 antenna fitting. 2 in TOR.
1003 Tap 1 W003 89.3 32.8 1221 2:50 Tap

1004 Tap 1 W004 127.8 31.4 159.1 3:00 Tap.

1005 Tap 1 WO011 421.4 42.7 464 .1 0:00 Tap.

1006 Tap 1 Wo12 465.0 7.4 472.4 0:00 Tap.
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4.3.3 Other Feature List

Other features, including dents, identified during the inspection are listed in Table 4.3. This list is included in the event that any other
features develop into anomalies at later inspection dates. Explorer 20/26 can identify dents with both the MFL sensors and cameras

on the robot. No dents were identified in the inspected pipeline.

Table 4.3: Other features listed with relevant details

Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

Feature Location

Feature
ID Type Reference USRW USRW USRW to Feature Pipe Wall O'Clock
Location Position (ft) Feature (ft) Position (ft) Location Position
0001 Unknown 1 WO010 380.1 40.3 420.4 Unknown 6:10 Unknown Other Feature. Possibly debris.
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4.4 Dig Sheets

Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B

Demonstration Type: Explorer 20/26

Demonstration Date: November 1, 2012
Report Date: October 30, 2014

A dig sheet for metal loss anomalies and other features of interest showing the location of the zero (0) position reference location(s)

for positioning reference is provided as Table 4.4.

Table 4.4: Feature dig sheet

Feature Location

Feature Dimensions

ASME B31G-2009 Calculations

USRW

Fe?ltaure Type Ref. URSW UPSOZYV to Feature | PipeWall | O'clock | Length | Width | Depth | B31G P¢ B31G B3M12;dPF é\/:l;i‘é
Loc. (ft) Fegttl)Jre Pos.(ft) Location Position (in) (in) (% wt) (PSI) RPR (PSI) RPR
loor | taunch | 4 - - - 0.0 NA 0:00 - - - - - - -
Tee
A001 Metal loss 1 w001 8.4 2.8 11.2 External 4:30 0.5 0.8 15% 1,199 6.85 1,402 8.01
A002 Metal loss 1 w001 8.4 38.1 46.6 External 4:10 0.6 3 19% 1,197 6.84 1,399 8.00
1003 Tap 1 w003 | 89.3 32.8 122.1 NA 2:50 - - - - - - -
1004 Tap 1 wo04 | 127.8 31.4 159.1 NA 3:00 - - - - - - -
A003 Metal loss 1 WO005 | 168.8 0.7 169.5 External 5:00 1 3.2 51% 1,166 6.66 1,355 7.74
A004 Metal loss 1 WO005 | 168.8 35.2 2041 External 4:20 24 3 10% 1,181 6.75 1,378 7.87
A005 Metal loss 1 WO006 | 207.7 1.1 208.8 External 5:10 1.8 3.4 13% 1,184 6.76 1,382 7.90
A006 Metal loss 1 WO006 | 207.7 21 209.8 External 9:00 24 3.3 10% 1,181 6.75 1,378 7.87
A007 Metal loss 1 WO006 | 207.7 251 232.8 External 8:50 2.7 1.9 22% 1,146 6.55 1,330 7.60
A008 Metal loss 1 WO007 | 249.3 0.6 249.9 External 7:10 1.3 25 23% 1,182 6.75 1,379 7.88
A009 Metal loss 1 WO007 | 249.3 0.8 250.0 External 7:20 0.6 2.3 12% 1,199 6.85 1,401 8.01
A010 Metal loss 1 WO007 | 249.3 0.9 250.2 External 4:20 0.7 1.6 10% 1,199 6.85 1,401 8.01
A011 Metal loss 1 WO007 | 249.3 41.3 290.5 External 5:20 1.5 1.7 12% 1,189 6.79 1,388 7.93
A012 Metal loss 1 w008 | 291.8 40.0 331.8 External 7:10 0.6 1.9 10% 1,199 6.85 1,402 8.01
A013 Metal loss 1 w008 | 291.8 40.0 331.8 External 8:20 0.5 0.6 46% 1,193 6.82 1,393 7.96
A014 Metal loss 1 WO009 | 335.7 13.9 349.6 External 4:40 0.5 0.7 19% 1,198 6.85 1,401 8.00
A015 Metal loss 1 WO009 | 335.7 325 368.2 External 5:00 0.6 0.6 15% 1,198 6.85 1,400 8.00
1005 Tap 1 WO011 | 421.4 42.7 464 .1 NA 0:00 - - - - - - -
AO016 Metal loss 1 WO011 | 421.4 43.0 464.4 External 6:40 1 2.6 12% 1,195 6.83 1,396 7.98
AO017 Metal loss 1 WO011 | 421.4 43.1 464.5 External 5:50 2.6 3.8 33% 1,116 6.38 1,289 7.37
A018 Metal loss 1 WO011 | 421.4 43.3 464.7 External 5:10 1.1 1.8 27% 1,183 6.76 1,381 7.89
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Feature Dimensions

Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

ASME B31G-2009 Calculations

Feature Location
Feature USRW
ID Type Ref. URSW UPSRW to Feature | PipeWall | O'clock Length | Width | Depth | B31G P¢ B31G Mod Mod
Loc. 0s. Feature Pos.(ft) Location Position (in) (in) (% wt) (PSI) RPR B31G Pr | B31G
(ft) (ft) (PSI) RPR
A019 Metal loss 1 WO011 | 421.4 43.4 464.8 External 6:20 0.4 4.6 10% 1,200 6.86 1,403 8.02
1006 Tap 1 WO012 | 465.0 7.4 472.4 NA 0:00 - - - - - - -
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4.5 Pipe Book

The pipe book is a complete list of all pipe joints identified in the pipeline, shown in Table 4.5. All pipe bends are reported looking
downstream along the pipeline.

Table 4.5: The pipe book for the inspected pipeline

Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B

Demonstration Type: Explorer 20/26

Demonstration Date: November 1, 2012

Report Date: October 30, 2014

Pipe USRW USRW DSRW DSRW Seam Pipe Joint
Joint USRW Ref. Pos. DSRW Ref. Pos. (ft) YVeId Length (ft) Comments
ID Loc. (ft) Loc. O'Clock
P000 - - - WQ001 1 8.4 - - Launcher located in this pipe. No metal loss data.
P001 WO001 1 8.4 W002 1 47.4 - 39.0
P002 W002 1 47.4 WO003 1 89.3 - 41.9
P003 WO003 1 89.3 W004 1 127.8 - 38.4
P004 WO004 1 127.8 WO005 1 168.8 - 411
P005 WO005 1 168.8 WO006 1 207.7 - 38.9
P006 WO006 1 465.0 Wo007 1 249.3 - 41.5
PO07 WO007 1 249.3 WO008 1 291.8 - 42.6
P008 WO008 1 291.8 WO009 1 335.7 - 43.9
P009 WO009 1 335.7 W010 1 380.1 - 44 4
P010 WO010 1 380.1 WO011 1 421.4 - 41.3
PO11 WO011 1 421.4 Wo012 1 465.0 - 43.6
P012 W012 1 465.0 W013 1 482.6 - 17.6
P013 WO013 1 482.6 Wo14 1 483.5 - 0.9 No metal loss data
P014 w014 1 483.5 - - - - - No metal loss data. Unknown bend group starts in this pipe joint

Confidential & Proprietary

Revision No: 2

Page 26 of 39




Filed: 2020-10-21, EB-2020-0136, Exhibit I.ED.1, Attachment 1, Page 27 of 39

Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- I"VODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

4.6 Remaining Strength Calculations

Remaining strength calculations were performed on the metal loss anomalies listed in Table 4.1 according to the ASME B31G-2009
manual paragraph 2.2(a) (abbreviated to B31G) and paragraph 2.2(b) (abbreviated to modified or mod B31G). The results of these
calculations are provided in Table 4.6.

Flow stress (Sqow) Was computed as Sy = 1.1SMYS for B31G and Sgon = (SMYS+10,000 psi) for modified B31G calculations. A
standard safety factor (SF) value of 1.39 was used if no safety factor was provided.

Table 4.6: Remaining strength calculations for metal loss anomalies

Pipeline Properties B31G Modified B31G
Feature ID | sMYS | MAOP | Safety | Flow Stress, Estimated Estimated Failure s | Flow Stress, Estimated Estimated Failure
(PSI) (PSI) | Factor Stiow (PSI) Failure Pressure, Pg (PSI) RPR Stiow (PSI) Failure Pressure, P (PSI) RPR
Stress, S (PSI) Stress, S¢ (PSI)

A001 35,000 175 1.39 38,500 38,434 1,199 6.85 45,000 44,920 1,402 8.01
A002 35,000 175 1.39 38,500 38,376 1,197 6.84 45,000 44,848 1,399 8.00
A003 35,000 175 1.39 38,500 37,365 1,166 6.66 45,000 43,434 1,355 7.74
A004 35,000 175 1.39 38,500 37,847 1,181 6.75 45,000 44,165 1,378 7.87
A005 35,000 175 1.39 38,500 37,934 1,184 6.76 45,000 44,288 1,382 7.90
A006 35,000 175 1.39 38,500 37,847 1,181 6.75 45,000 44,165 1,378 7.87
A007 35,000 175 1.39 38,500 36,717 1,146 6.55 45,000 42,640 1,330 7.60
A008 35,000 175 1.39 38,500 37,869 1,182 6.75 45,000 44,203 1,379 7.88
A009 35,000 175 1.39 38,500 38,425 1,199 6.85 45,000 44,910 1,401 8.01
A010 35,000 175 1.39 38,500 38,418 1,199 6.85 45,000 44,901 1,401 8.01
A011 35,000 175 1.39 38,500 38,094 1,189 6.79 45,000 44,496 1,388 7.93
A012 35,000 175 1.39 38,500 38,439 1,199 6.85 45,000 44,926 1,402 8.01
A013 35,000 175 1.39 38,500 38,237 1,193 6.82 45,000 44,648 1,393 7.96
A014 35,000 175 1.39 38,500 38,411 1,198 6.85 45,000 44,891 1,401 8.00
A015 35,000 175 1.39 38,500 38,407 1,198 6.85 45,000 44,887 1,400 8.00
AO016 35,000 175 1.39 38,500 38,300 1,195 6.83 45,000 44,756 1,396 7.98
AO017 35,000 175 1.39 38,500 35,778 1,116 6.38 45,000 41,312 1,289 7.37
AO018 35,000 175 1.39 38,500 37,926 1,183 6.76 45,000 44,272 1,381 7.89

3 Rupture Pressure Ratio, defined in Section 4.7.
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Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

Pipeline Properties B31G Modified B31G
Feature ID | sMYS | MAOP | Safety | Flow Stress, Efzgﬁlfrtsd Estimated Failure | o os | Flow Stress, Ef:t;?uart:d Estimated Failure | oo
(PSI) (PSI) | Factor Stiow (PSI) Stress, Sr (PSI) Pressure, Pg (PSI) Stiow (PSI) Stress, Sr (PSI) Pressure, Pg (PSI)
A019 35,000 175 1.39 38,500 38,472 1,200 6.86 45,000 44,967 1,403 8.02
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Client: NYSEARCH/NGA

- Pipeline Name: Enbridge 20 in Station B
I- INVODANE ENGINEERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions

Demonstration Date: November 1, 2012
Report Date: October 30, 2014

4.7 Rupture Pressure Ratio

The rupture pressure ratio (RPR) for all metal loss anomalies was computed according to ASME
B31G-2009 using the original® (abbreviated to B31G) and modified® (abbreviated to modified or
mod B31G) B31G methods. RPR is defined as RPR = P/MAOP, where Pg is the estimate
failure pressure of the pipeline computed from ASME B31G-2009 and MAOP is the maximum
allowable operating pressure of the pipeline specified by the client (refer to Section Pipeline
Information). Figure 4.3 shows the RPR computed for metal loss anomalies identified in the
pipeline.

Metal Loss Anomaly RPR Distribution
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Figure 4.3: Metal loss anomaly RPR computed from B31G and modified B31G equations

* ASME B31G-2009 paragraph 2.2(a)

® ASME B31G-2009 paragraph 2.2(b)
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4.8 RPR Breakdown

Metal loss anomalies were organized into four (4) categories based on their RPR and depth.
The categories defined were:

anomalies with RPR < 1.1

anomalies with 1.1 < RPR < 1.39
anomalies with depth =2 50% WT
anomalies with depth < 50% WT

Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

Anomalies are grouped into these categories in Table 4.7 in order of decreasing severity.

Table 4.7. Metal loss anomaly RPR breakdown

Severity ID Depth | MAOP B31G Mod. B31G
Category Code | (%wt) | (PSI) RPR | Failure Pressure (PSl) | RPR Failure Pressure (PSI)
Depth < 50% WT A017 33% 175 6.38 1,116 7.37 1,289
Depth < 50% WT A007 22% 175 6.55 1,146 7.60 1,330
50% WT < Depth A003 51% 175 6.66 1,166 7.74 1,355
Depth <50% WT A004 10% 175 6.75 1,181 7.87 1,378
Depth < 50% WT A006 10% 175 6.75 1,181 7.87 1,378
Depth < 50% WT A008 23% 175 6.75 1,182 7.88 1,379
Depth < 50% WT A018 27% 175 6.76 1,183 7.89 1,381
Depth < 50% WT A005 13% 175 6.76 1,184 7.90 1,382
Depth < 50% WT A011 12% 175 6.79 1,189 7.93 1,388
Depth < 50% WT A013 46% 175 6.82 1,193 7.96 1,393
Depth < 50% WT A016 12% 175 6.83 1,195 7.98 1,396
Depth < 50% WT A002 19% 175 6.84 1,197 8.00 1,399
Depth < 50% WT A015 15% 175 6.85 1,198 8.00 1,400
Depth < 50% WT A014 19% 175 6.85 1,198 8.00 1,401
Depth < 50% WT A010 10% 175 6.85 1,199 8.01 1,401
Depth < 50% WT A009 12% 175 6.85 1,199 8.01 1,401
Depth < 50% WT A001 15% 175 6.85 1,199 8.01 1,402
Depth <50% WT A012 10% 175 6.85 1,199 8.01 1,402
Depth < 50% WT A019 10% 175 6.86 1,200 8.02 1,403
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Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- INVODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

5 Inspection Activities
Activities associated with inspection of the 20 in pipeline are summarized below.

5.1 Pre-Inspection Activities

Antenna and launcher fittings were installed in the 20 in pipeline prior to inspection. Launch site
GPS coordinates were not provided by Enbridge Gas Distribution. Table 5.1 was intentionally
left blank.

Table 5.1: Launch site GPS coordinates.

Launch Site Longitude (Decimal Degrees) Latitude (Decimal Degrees)

1 - -

Photo of the Site 1 launcher attached to 20 in pipeline at the Eastern Ave Station B launch site
(Launch Site 1) is shown in Figure 5.1.

WWW.DiDetelnne rom . L

Sy 3

i g

Figure 5.1: Site 1 launcher at excavation site.
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Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- I"VODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

5.1.1 |Inspection Personnel

InvoDane personnel that participated in demonstration inspection activities are listed in Table
5.2. Please communicate with the President regarding this report.

Table 5.2: InvoDane demonstration inspection personnel

Name Role
Paul Laursen President
Dale Maenpaa Crew Chief
Shahzeb Zaidi Field Engineer
Kris Morra Field Engineer
Jim Hare Data Analyst

5.1.2 Explorer 20/26 Parameters

The specifications of Explorer 20/26 can be found in Specification of The Explorer 20/26
Inspection Robot. The following configuration and settings were used during the inspection:

Number of sensors: 240
Explorer 20/26 inspection speed: 1 to 4 in/s (5 to 20 ft/min)
Axial sampling resolution: 0.05 in
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Client: NYSEARCH/NGA

. Pipeline Name: Enbridge 20 in Station B
I- |HUD_DA.lNE EHGIHEERING Demonstration Type: Explorer 20/26
B Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

6 Attachments

6.1 Preliminary Report

Revision one (1) of the NGA812 Preliminary Data Analysis Report was submitted electronically
December 13, 2012. Revision one (1) of the Preliminary Data Analysis Report is included as an
electronic attachment to this report.

6.2 Electronic Data
The following data was submitted on electronic storage:

.pdf format of this report

Explorer 20/26 calibration certificates

Datatel software for viewing data acquired from this pipeline

A user guideline titled "Datatel User Guidelines.pdf"

.pdf format inspection map

Xls or .xlsx format pipe book

Xls or .xIsx format pipe tally compliant with NGA specifications

6.3 Inspection Verification Results

A 20 in 0.375 in WT spool piece with 11 metal loss anomalies manufactured by Enbridge was
inspected by Explorer 20/26 on November 28, 2012. The anomalies were configured in two (2)
rows of 8 and 3 anomalies each. A screenshot of the anomalies in Pipetel’'s Datatel data
analysis and viewing software is shown in Figure 6.1.

Circ Distance (Inches)

T = = T = T T
150 200 250 300 350
Axial Distance (Inches)

Figure 6.1: The validation anomalies manufactured into a spool piece of NPS20x0.375 in WT pipe

The dimensions of the validation anomalies are provided in Table 6.1. Anomaly o’clock positions
were determined looking from VA1 to VA11 (left-to-right), with gravity at 6:00 o’clock. A diagram
of wall thickness measurement locations is shown in Figure 6.2. Validation anomaly depth was
computed using the median pipe wall thickness of 0.380 in.
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Table 6.1: Validation anomaly dimensions

Client: NYSEARCH/NGA
Pipeline Name: Enbridge 20 in Station B

Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

Five (5) UT pipe WT measurements performed around the pipe at each wall thickness measurement line, located 611" from the
ends of the “wrapped & coated” section of the pipe. The measurement uncertainty on all UT measurements is +0.004".

Figure 6.2: UT measurements for the Enbridge validation pipe.

Confidential & Proprietary
Revision No: 2

ID Code O'clock Position (HH:MM) Length (in) Width (in) Depth (in) Depth (% WT)
VA1 00:36 3.5 1.6 0.100 26%
VA2 00:34 3.1 1.9 0.090 24%
VA3 09:16 11 1.2 0.186 49%
VA4 00:32 3.2 1.3 0.047 12%
VA5 00:34 2.7 2.6 0.135 35%
VAG 09:16 1.0 1.0 0.041 11%
VA7 00:28 1.8 2.0 0.101 27%
VA8 00:42 1.5 1.5 0.065 17%
VA9 08:50 0.7 0.8 0.029 8%
VA10 00:46 2.0 2.1 0.154 41%
VA11 00:42 1.0 1.9 0.134 35%

Enbridge Validation/Blind Test Pipe:
Ultrasonic Testing (UT) Wall Thickness Measurements
6" ] Wrapped & Coated g B o 6"
Pipe Info 5% 3% "
Label E £ E 2 20
5 &
= = i
Scan Direction———m
Wall Thickness Line 1 Wall Thickness Line 2
0.380" SEAM WELD 0.380" SEAM WELD
0.380" 0.396" 0.388" 0.392"
0.388" 0.392" 0.388" 0.392"
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Appendix A

Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

Definitions and Identification Codes

The following terms, appearing herein, are defined as follows:

anomaly

antenna

ARS
BRS
ETS

Explorer 20/26

feature
girth weld
host pipe
ID code

installation

launch

launch site

launcher
MFL data
MFL

o'clock position

Confidential & Proprietary

Revision No: 2

A signal that is believed to be associated with a change in pipe wall
thickness or mechanical damage to the pipeline. Anomalies are a subset of
features.

A wireless antenna installed in the inspected pipeline for communication
with Explorer 20/26.

Abbreviation for Above Reporting Specifications
Abbreviation for Below Reporting Specifications
Abbreviation for Electrolysis Test Station

A pipeline inspection robot that features metal loss and video recording
capabilities. May appear abbreviated to X20/26.

A signal that is of interest. Welds are not considered features.

A bond joining adjacent pipe joints.

The pipe in which a specific feature is located.

A unique identification code assigned to a feature, pipe, or weld.

A pipeline feature installed during the construction of the pipeline or as a
modifications to the pipeline. Examples of installations are valves, tees,
taps, casings, etc. Installations are a subset of features.

The process associated with the insertion of the robot into the pipe.

The location at which the robot is inserted into the inspected pipe. The
launch site may be the same location as the receive site.

A housing for Explorer 20/26 used to launch and receive the robot.
Data gathered with the metal loss sensor on Explorer.
Acronym for Magnetic Flux Leakage.

The location at which the hour hand of a clock must point in order to point at
the center of the object of interest.
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Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- I"VODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014
other feature A feature that is not believed to be an anomaly or installation. Other features
are a subset of features.

pipe joint A continuous length of pipe that is attached to the pipeline with welds or
fittings.

RFEC Acronym for Remote Field Eddy Current.
RPR Abbreviation for Rupture Pressure Ratio

robot The mechanism used to inspect the pipeline, in this case the Explorer 20/26
inspection robot.

receive The process associated with the extraction of the robot from the pipe.

receive site The location at which the robot is extracted from the inspected pipe. The
receive site may be the same location as the launch site.

video Data gathered with the video capture system on the robot.
Features, welds, and pipe joints are assigned unique identification codes (abbreviated to ID

codes). All ID codes consist of a letter prefix followed by a three (3) digit number. The prefixes
represent:

>

Anomaly
Installation
Other feature
Pipe joint
Girth weld

S v o _

ID codes take the form:

Pipe joint:  P(3 digit number) example: P044
Girth weld:  W(3 digit number)  example: W044
Anomaly: A(3 digit number) example: AOO3

The three (3 digit number) following ID code prefixes increase sequentially downstream within
each prefix group. For example, pipe joint P048 is four (4) pipe joints further downstream than
pipe joint PO44. Pipe joints and the upstream girth welds of those pipe joints share the same (3
digit number), meaning W044 is upstream girth weld of PO44. The downstream girth weld of
P044 is W043.

Feature locations cannot be obtained from ID codes. AO0O3 occurs downstream south than
A002, but no other information about the relationship between the two (2) anomalies can be
obtained from their ID codes. Because ID code numbers increase sequentially only within a
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Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- INVODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

prefix group there is no way of obtaining the relationship between A003 and 1008 from their ID
codes alone.
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Client: NYSEARCH/NGA

1| Pipeline Name: Enbridge 20 in Station B
I- INVODA.NE ENG'"EERING Demonstration Type: Explorer 20/26
I Deceptively Simple Solutions Demonstration Date: November 1, 2012

Report Date: October 30, 2014

Appendix B Pipetel Pipeline Questionnaire
A standard Pipetel Pipeline Questionnaire was not completed for this demonstration inspection.
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Client: NYSEARCH/NGA

Pipeline Name: Enbridge 20 in Station B
Demonstration Type: Explorer 20/26
Demonstration Date: November 1, 2012
Report Date: October 30, 2014

video module locations

Appendix C  Specification of The Explorer 20/26 Inspection Robot
Explorer 20/26
General tool applications  Metal loss and feature detection, identification, and sizing
Information detection technologies  MFL and video
Mechanical tool length 151t
Specifications operational tool weight 1,500 Ibs
pipe diameters 20, 22, 24 or 26 inch
Pipeline maximum inspectable wall thickness 0.5 in
Requirements minimum bend radius ~ Miter
minimum clearance diameter  15in
maximum inspection range 0.6 mi per single launch/un-launch site
speedrange 0-4in/s
Sp.:;i(i:fri‘:;(t}i?:n s maximum operating pressure 750 psig
launch method  hot tap
un-launch method hot tap
MFL sensor count 200 to 260
Detection MFL axial resolution  0.06 in
Technology MFL circumferential resolution 0.3 in (0.25 in pipe wall thickness)
Details video module count 2

front and rear

General Metal
Loss
Reporting
Specifications

minimum anomaly size
anomaly length (axial) sizing accuracy
anomaly depth (radial) sizing accuracy

10% wall loss with a diameter of 3x pipe wall thickness
+0.5 in with 80% confidence
+10% pipe wall thickness with 80% confidence

General Metal
Loss
Reporting
Specifications
in Case Pipes

minimum anomaly size
anomaly length (axial) sizing accuracy

anomaly depth (radial) sizing accuracy

20% wall loss with a diameter of 3x pipe wall thickness
£ 0.75 in with 80% confidence

+20% pipe wall thickness with 80% confidence

Confidential & Proprietary
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ENBRIDGE GAS INC.
Answer to Interrogatory from
Environmental Defence (ED)

INTERROGATORY

Reference:
Exhibit B, Schedule 1, Pages 17-25
Preamble:

Exhibit B, Schedule 1, Page 19 states: “Enbridge Gas ran scenarios to determine if the
C2B segment could be downsized and therefore lower the overall cost of the Project.
Three scenarios were examined. The scenarios were selected as they represent
situations where gas supply from a particular source is cut to the KOL. Each scenario
examined the performance of the KOL assuming a smaller pipe size, NPS 16, is
constructed for the C2B segment, in order to determine if the KOL could maintain gas
supply under conditions that the KOL has either experienced in the past or to simulate a
major supply disruption.”

Question:

(a) Please list and describe each instance in which the three scenarios occurred. Please
include the date and temperature for each instance.

(b) An NPS 20 pipe would ensure redundancy in the event of a failure of one of the
pipelines feeding it. What percentage of Enbridge’s pipeline system has this level of
redundancy built in? Please explain. Please provide a map illustrating the answer.

(c) An NPS 20 pipe would ensure redundancy in the event of a failure of one of the
pipelines feeding it. What percentage of Enbridge’s pipeline system has this level of
redundancy built in? Please explain. Please provide a map illustrating the answer.

(d) Please summarize the results of the scenario analysis in the following table:
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Summary of Pipe Downsizing (NPS 16) Scenario Analysis

Pressure required

Pressure with NPS 16

Scenario 1: No Feed From MSL Line

NPS 20 Piow at West Mall Tie-In
(psig)

NPS 20 Piow in Downtown
(psig)

Scenario 2: No Feed From West

Mall Feeder Station

NPS 20 Piow at West Mall Tie-In
(psig)

NPS 20 Piow in Downtown
(psig)

Scenario 3: Isolation of DV Line

NPS 20 Piow at Station B

(e) Please redo the scenario analysis on the assumption that all cost-effective DSM had
been implemented in the area served by the pipeline since 2015. Please make and
state assumptions as necessary. Please state caveats as necessary. Please
estimate the cost-effective DSM potential based on the 2016 or 2019 DSM potential
studies. Please provide the estimated reduction in peak demand. Please summarize
the results of the updated scenario analysis in the following table:

Summary of Pipe Downsizing (NPS 16) Scenario Analysis
Assuming all Cost-Effective DSM Since 2015 (Per Potential Study)

Pressure required

Pressure with NPS 16

Scenario 1: No Feed From MSL Line

NPS 20 Piow at West Mall Tie-In
(psig)
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NPS 20 Piow in Downtown
(psig)

Scenario 2: No Feed From West

Mall Feeder Station

NPS 20 Piow at West Mall Tie-In
(psig)

NPS 20 Piow in Downtown
(psig)

Scenario 3: Isolation of DV Line

NPS 20 Piow at Station B

By answering this question, Enbridge is not acknowledging that the assumptions are

reasonable. The analysis is intended to be illustrative.

() Please redo the scenario analysis on the assumption that all cost-effective DSM per
EB-2012-0451, EB-2012-0433, EB-2013-0074, Exhibit L.EGD.ED.1 had been
achieved between 2015 and 2020.! Please make and state assumptions as
necessary. Please state caveats as necessary. Please estimate the cost-effective
DSM potential based on the 2016 or 2019 DSM potential studies. Please summarize
the results of the updated scenario analysis in the following table:

Summary of Pipe Downsizing (NPS 16) Scenario Analysis
Assuming all Cost-Effective DSM (Toronto Specific, per EB-2012-0451

Evidence)

Pressure required

Pressure with NPS 16

Scenario 1: No Feed From MSL Line

NPS 20 Piow at West Mall Tie-In
(psig)

NPS 20 Piow in Downtown
(psig)

1 Enerlife Consulting, Enbridge Gas Pipeline Hearing EB-2012-0451 Evidence concerning Demand Side

Management Potential in GTA (Note: the potential is summarized in Table 1)
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Scenario 2: No Feed From West Mall Feeder Station

NPS 20 Piow at West Mall Tie-In
(psig)

NPS 20 Piow in Downtown
(psig)

Scenario 3: Isolation of DV Line

NPS 20 Piow at Station B

By answering this question, Enbridge is not acknowledging that the assumptions
are reasonable. The analysis is intended to be illustrative.

If the area covered by Exhibit L.EGD.ED.1 differs from the area served by the
proposed project, please assume the DSM potential is proportional between the two
areas.

(g) Please redo the scenario analysis on the assumption that Redpath Sugar and the
Portlands Energy Centre have no demand during the period of upstream
interruption. Please make and state assumptions as necessary. Please state
caveats as necessary. Please estimate the cost-effective DSM potential based on
the 2016 or 2019 DSM potential studies. Please summarize the results of the
updated scenario analysis in the following table:

Summary of Pipe Downsizing (NPS 16) Scenario Analysis
Excluding Redpath and Portlands

Pressure required Pressure with NPS 16

Scenario 1: No Feed From MSL Line

NPS 20 Piow at West Mall Tie-In
(psig)

NPS 20 Piow in Downtown
(psig)

Scenario 2: No Feed From West Mall Feeder Station




Filed: 2020-10-21
EB-2020-0136
Exhibit I.ED.2
Page 5 of 6

NPS 20 Piow at West Mall Tie-In
(psig)

NPS 20 Piow in Downtown
(psig)

Scenario 3: Isolation of DV Line

NPS 20 Piow at Station B

By answering this question, Enbridge is not acknowledging that the assumptions are
reasonable. The analysis is intended to be illustrative.

(h) Please provide comparison of the cost of completing the project with an NPS 16 vs

NPS 20 pipe.

Response:

a)

b)

c)
d)

e)

The first two scenarios detailed in the pre-filed evidence (No Feed From the MSL
Line and No Feed from West Mall Feeder Station) are potential (but hypothetical)
situations. They were selected to illustrate the impact on gas supply in the event that
the Cherry to Bathurst segment was downsized to an NPS 16 pipeline. The third
scenario (Isolation of DV Line), as indicated in the pre-filed evidence, has occurred
on three separate occasions in recent years. The DV Line was isolated on:
September 2013, September 2015 and April 2020.

The need for redundancy or flexibility in a distribution system is important. The
distribution system in and around the Greater Toronto Area has been constructed
over the course of many decades and provides gas distribution service to many
customers. Like other main lines such as the Mississauga Southern Link pipeline
and the Canadian National Railway NPS 26 pipeline, the KOL provides services to
customers along the line and also can be supplied from different points and as such
offers operational flexibility to parts of the distribution system in the event of a supply
disruption. Enbridge Gas does not have a map or listing of its main pipelines
classified by the level of “redundancy” that they offer. The analysis conducted for this
Project was focused on the Cherry to Bathurst segment of NPS 20 gas main.

Please see the response to b) above.
Please refer to Exhibit B, Tab 1, Schedule 1, Tables 7, 8 and 9.

ED has put forward a number of questions that seek to have Enbridge Gas create
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new evidence such as new potential forecast demand scenarios based on a number
of hypothetical assumptions put forward by ED. The information requested is not
available to Enbridge Gas or cannot be produced within a reasonable timeframe.
These potential alternate hypothetical scenarios are not relevant to the Application
evidence given this is a project driven by integrity issues and is a like-for-like
replacement for part of a major pipeline (the KOL) that provides reliability and
flexibility to the distribution system in the City of Toronto. It is Enbridge Gas’s view
that the scenarios would not be useful, even to the extent they could be created.

f) See response to e) above.
g) See response to e) above.

h) Please see Exhibit I.FRPO.5.
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ENBRIDGE GAS INC.
Answer to Interrogatory from
Environmental Defence (ED)

INTERROGATORY

Reference:
Exhibit B, Schedule 1, Pages 17-25

Preamble:

Ontario’s Environment Plan includes targets for carbon emissions to decline from
natural gas use over the coming decade and by 3.2 MT by 2030. The decline is
illustrated in orange in the below excerpt from the Environment Plan:

Path to Meeting Ontario’s 2030 Emission Reduction Target

170+ Mt COze
2020 Target
165 [‘Cnnnnhagen?ﬁ.ﬂ:a:dl
~.,. 163 .
x‘”“*h161 1 161 1s1 161 161 82 162 162 162 162 162 161 161 4

e -

mmm Low Carbon Vehicles Uptake
Industry Performance Standards
Clean Fuels (ethanal g-éﬁ&lll‘! e, renewahble natural gas]
W Federal Clean Fuel Standard
Matural Gas Conservation
s Ontario Carbon Trust

Other Policies (organic waste, transit) 143
| nnovation 2030 Target
= Emissbons Forecast (business as usual) |Paris Agreement)
-3 [Ty e -~ [ -] e [ ; (] ™ o [Ty ] T ™~ o & (=]
= pag = = — - ) ™ ™ m
5 & 2 8 2 & 5 © & © &8 © @ © 8 o
rd o ™ L ™ ™ M~ N ] & & ] N ™ & 2] M2

Question:

(a) Please redo the scenario analysis (Exhibit B, Schedule 1, Pages 17-25) on the
assumption that it is 2030 and the reductions in natural gas use via energy efficiency
set out in Ontario’s Environment Plan have been achieved. Please make and state
assumptions as necessary. Please state caveats as necessary. Please assume the
percent reduction in gas use for the project area is same as the percent reduction
targeted province-wide in the Environment Plan. Please summarize the results of the

2 Government of Ontario, A Made-in-Ontario Environment Plan, November, 2018, p. 23.
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Summary of Pipe Downsizing (NPS 16) Scenario Analysis
As of 2030 Assuming Environment Plan Targets are Met

Pressure required

Pressure with NPS 16

Scenario 1: No Feed From MSL Line

NPS 20 Piow at West Mall Tie-In
(psig)

NPS 20 Piow in Downtown
(psig)

Scenario 2: No Feed From West

Mall Feeder Station

NPS 20 Piow at West Mall Tie-In
(psig)

NPS 20 Piow in Downtown
(psig)

Scenario 3: Isolation of DV Line

NPS 20 Piow at Station B

(b) If the natural-gas-related emission reduction targets in the Environment Plan are
met, what proportion, if any, of the capacity of the proposed pipeline will be needed:
(i) five years after it comes in service and (ii) ten years after it comes in service?
Please explain in detail. Please provide underlying assumptions and calculations.
Please provide an answer on best-efforts basis with any necessary caveats.

By answering these question, Enbridge is not acknowledging that the assumptions

are reasonable. The analysis is intended to be illustrative.

Response:
a) and b)

Please see the response to Exhibit I.LED 2 e). For current planning purposes Enbridge
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Gas is unable to assume that future forecast reductions in natural gas demand will
actually occur. The Ontario government’s draft Made in Ontario: Environment Plan (the
“Environment Plan”) sets a target for 2030 and discusses the policies and programs that
are anticipated to contribute to meeting that target. The Environment Plan states that
“The actual reductions achieved will depend on how actions identified in our plan are
finalized based on feedback we get from businesses and communities”.® The Auditor
General’s report on the Environment Plan states that “the Ministry estimated the
additional required funding for this scenario from 2021 to 2030 would be $6.6 billion”.#
Further, the Environment Plan states that emission reductions from natural gas
conservation “assumes a gradual expansion of programs delivered by utilities, which
would be subject to discussions with the Ontario Energy Board”.®> Presumably policy
guidance from the Board may take place in the Post-2020 Natural Gas Demand Side
Management Framework consultation (EB-2019-0003) which is currently active and
under consideration.

At the time of this submission, it remains unclear what changes to existing
conservation programs will be necessary or the timing of any such changes.

The Environment Plan also includes many measures to reduce vehicle emissions
including “low carbon vehicles” and “clean fuels”. Future natural gas demand growth
will factor into implementing many of these emission reductions targets including
CNG facilities to fuel transport trucks, transit buses and refuse vehicles. In addition,
increased use of renewable natural gas and other clean fuels is anticipated moving
forward which utilizes natural gas infrastructure.

The Cherry to Bathurst segment needs to be replaced due to integrity concerns with
this segment of pipeline. 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 basis and that remains its top priority. Even where future natural
gas consumption is reduced, replacement of the Cherry to Bathurst segment will be
required.

3 Made in Ontario Environment Plan, p. 23.
4 Auditor General's report, Chapter 3, p. 151
5 Ibid
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ENBRIDGE GAS INC.
Answer to Interrogatory from
Environmental Defence (ED)

INTERROGATORY

Reference:

Exhibit B, Schedule 1, Pages 17-25

Question:

(a) Please complete the following table. When estimating the gas demand for the
scenario consistent with Environment Plan targets, please do so on a best-efforts
basis, state any necessary caveats, and make and state all assumptions as
necessary.® We suggest the following assumptions for the Environment Plan
scenario: (i) a CO2e to m3 conversion rate of 0.001966 tonnes CO2e/m3 natural
gas; and (ii) a straight-line increase in gas savings leading to the 2030 3.2 Mt target
(note that the figures on page 23 of the Environment Plan and 142 of the Auditor
General report appear to show a straight-line increase). Please use different
assumptions if Enbridge believes those to be more appropriate, but explain the
choice. Please explain in particular detail the assumptions used to generate the
average and design day demands from the forecast DSM savings.

Forecast Project Area Demand — Status Quo vs. Meeting Environment Plan
Targets

| 2020 | 2021 | ... | 2035

Status Quo Demand (consistent with figures in pipeline application)

Annual Demand (TJ)

Average Day Demand (TJ/d)

Design Day Demand (TJ/d)

Environment Plan Demand (consistent with 3.2 Mt CO2e reduction by 2030)

Annual Demand (TJ)

Average Day Demand (TJ/d)

Design Day Demand (TJ/d)

(b) The Environment Plan targets require declining carbon emissions from gas and thus
declining gas use:

(i) If this comes to pass, would an NPS 16 pipe be sufficient? Please explain.

3 Government of Ontario, A Made-in-Ontario Environment Plan, November, 2018
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(i) If gas usage declines in accordance with the Environment Plan, at what point will
the proposed NPS 20 be unnecessary to meet customers’ needs? Please explain.

(c) For ease of reference via an exhibit number, please file a copy of the Ontario
Government’s Environment Plan4 and the Auditor General’s recent review of the
plan (2019 Annual Report, volume 2, chapter 3), which provides further details
regarding the calculations underlying the natural gas DSM portions of the
Environment Plan. Filing these materials will ensure that these important policy
documents are on the record andcan be referred to efficiently.

Response:

a) See response to Exhibit I.ED.2 e.
b) See response to a) above. Please also see Exhibit I.ED.5.

c) The requested documents are included as attachments to this response
(Attachments 1 and 2, respectively).
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Minister's

Messoge

Rod Phillips
Minister of the Environment,
Conservation and Parks

Ontario’s Environment Plan

The people of Ontario are passionate about the great outdoors and the
natural spaces our communities offer. We recognize the importance

of a clean environment to our health, our wellbeing and our economic
prosperity for future generations. We also recognize the important
responsibility we all have to our environment.

Ontario boasts hundreds of thousands of parks, hiking trails and forests
to explore with our families and friends. Ontarians can camp in protected
areas like Quetico Provincial Park in Northern Ontario and see firsthand
the magnificence of a moose. We can also enjoy a family picnic at
Victoria Park in Kitchener and enjoy local fresh fruits, vegetables and
dairy products that were grown and produced on nearby farms. Ontario
is home to hundreds of thousands of lakes, rivers and waterways that are
the lifeblood of our province, where people fish, kayak and swim. We also
rely on our waters to transport goods, feed our crops, and have a safe,
reliable source of drinking water.

These waterways are under increasing pressure as urban development
expands along their shorelines, invasive species expand on land and in
water, and climate change causes changing weather patterns that can
bring heavier rains resulting in damage to homes, businesses and public
infrastructure.

Preserving and protecting our environment begins with a new vision for
Ontario. One where hardworking taxpayers are protected and respected,
and where environmental stewardship connects with the people of this
province.

| am pleased to present the following made-in-Ontario plan to keep our
province beautiful by protecting our air, land and water, preventing and
reducing litter and waste, supporting Ontarians to continue to do their
share to reduce greenhouse gas emissions, and helping communities and
families prepare for climate change.

Ministry of the Environment, Conservation and Parks
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This plan will ensure we balance a healthy
environment with a healthy economy, and will be
reviewed on a four-year basis.

This is a plan that represents a clean break from
the status quo.

We understand the pressure Ontarians feel with
rising costs of living as well as skyrocketing

energy costs that have hurt our economy and

our competitiveness. They are understandably
frustrated to see their hard-earned tax-dollars
being put towards policies and programs that don'’t
deliver results.

That's why a cap-and-trade program or carbon tax
that seeks to punish people for heating their home
or driving their cars remains unacceptable to the
people of Ontario.

When the government does invest in environmental
programs, taxpayers should not have to watch
their hard-earned dollars be diverted towards
expensive, ineffective policies and programs that
do not deliver results.

The people of Ontario deserve recognition for
the sacrifices they have made and the ones they
continue to pay for.

Our plan reflects our province’s specific needs and
opportunities, and it does not include a carbon

tax. We will continue to do our share to reduce
greenhouse gases and we will help communities
and families prepare to address climate change.
With hard work, innovation and commitment, we
will ensure Ontario achieves emissions reductions
in line with Canada’s 2030 greenhouse gas
reduction targets under the Paris Agreement.

Ontario’s Environment Plan

We will tap into the resourcefulness and creativity
of our diverse and thriving private sector by
helping them invest in and develop clean solutions
to today’s environmental challenges.

We have consulted extensively with the

public, receiving more than 8,000 ideas and
recommendations through our online portal. These
comments have been considered alongside
submissions from stakeholders and information
from Indigenous communities who provided
feedback on fighting climate change and other
areas of environmental focus. We will continue to
consult and engage on the proposals contained
within this plan in the coming weeks and months.

All of us have a role to play in protecting the
environment, and there are many great ideas
across our province and country. It will be
important that we continue to have constructive
dialogue with other jurisdictions to tackle these
environmental challenges together. One thing
that has become particularly clear over the past
few months is the fact that no one solution fits all
provinces, regions or communities.

Our plan describes the actions Ontario is
proposing to take and the ways we will enable
industry, business, communities and people to
continue to do their part.

Ontario families understand that we have a
personal responsibility to leave behind a province
better off than the one we inherited; not just
environmentally, but financially as well.

| invite you to read our plan and join with us today,
and every day, to create a better future for Ontario.

Ministry of the Environment, Conservation and Parks
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Our Province Today

Those of us who call Ontario home couldn’t ask for
a better place to live, work and raise a family. The
quality of life in our communities and the success
of our businesses depends to a great extent on the
clean air we breathe, the safe water we drink, and
the well-protected lands and parks we enjoy.

Today, the people of Ontario are breathing cleaner
air with large reductions in levels of many harmful
pollutants. In 2001, Ontario began the process

of closing its coal plants and in the years since,
we have significantly reduced pollutants such as
nitrogen dioxide, sulphur dioxide, mercury and
particulate matter.

Ontario’s Environment Plan

Our Great Lakes attract millions of residents and
visitors to waterfront communities around the
province each year. These lakes provide safe
drinking water to more than 70% of Ontarians and
their watersheds are home to more than 4,000
species of fish, birds and other living things. They,
along with all of our waterways and groundwater,
underpin our province’s economic prosperity and
wellbeing — supporting Ontario’s manufacturing,
power generation, fisheries, tourism, agriculture
and drinking water.

Parks and greenspace across our province
provide individuals, families and tourists with
opportunities to canoe in lakes, hike in forests and
camp on protected lands.

Ministry of the Environment, Conservation and Parks
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THE CHALLENGE AHEAD

At the same time, climate change threatens these
resources and our homes, communities and
businesses, infrastructure, and our locally grown
food and crops. It also threatens food security and
road access for remote First Nations, as well as the
health of ecosystems across our great province.

Ontario’s Environment Plan

We can do more to protect ourselves from

the extreme weather events that have flooded
houses, buildings and roads, overwhelmed aging
stormwater and wastewater systems, damaged
crops, and brought heavy ice and wind storms that
knocked out power for hundreds of thousands of
people, including those who are most vulnerable.

Heat waves and recent drought conditions in some
areas of the province, coupled with anticipated
impacts of climate change and population growth,
have intensified concerns related to water security
for farmers, Indigenous communities, industry and
municipalities.

We also recognize that there is much more

that can still be done to keep our lands and
waterways clean and free of litter. Nobody wants
to see plastic and litter polluting our waterways,
neighbourhoods and parks. No one wants sewage
and wastewater overflowing into our lakes and
rivers or salt making its way into our waterways.
These issues are happening now and need to
be addressed. There is also a need to address
specific air quality concerns in communities

that continue to face air quality challenges. True
environmentalism begins with a sense of civic
responsibility that we foster through meaningful
action close to home.

Our environment plan reflects our government’s
commitment to addressing these pressing
challenges. We will use the best science, real-time
monitoring where available, and strong, transparent
enforcement to protect our air, land and water,
prevent and reduce litter and waste, support
Ontarians to continue to do their share to reduce
greenhouse gas emissions, and help communities
and families prepare for climate change.

Ministry of the Environment, Conservation and Parks
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DOING OUR PART

In 2001, the government of the day announced
the closure of the Lakeview Generating Station,
setting the stage for the phase out of coal-fired
electricity generation which remains the largest
single greenhouse gas reduction in Canadian
history. Ontario’s low-emission combination of
hydroelectric, nuclear, natural gas and non-hydro
renewable generating capacity has enabled the
province to avoid up to 30 megatonnes of annual
greenhouse gas emissions, equivalent to taking
up to seven million vehicles off our roads. In 2017,
approximately 96% of the electricity generated in
Ontario was emissions-free.

The combination of nuclear, hydro, other
renewables and efficient natural gas has given
Ontario one of the cleanest energy grids in North
America. Ontario’s supply of clean electricity is
one of its unique strengths. Ontario is currently a
net exporter of electricity, with our clean power
offsetting a higher emitting mix of coal and natural
gas generation in neighbouring states, such as
Michigan and New York.

Measured against the same base year

of Canada’s target under the Paris
Agreement (2005), the province’s total
greenhouse gas emissions have dropped
by 22% - even while the rest of Canada
saw emissions increase by 3% during
that same time.

Doing Canada’s heavy lifting on greenhouse gas
emission reductions came at a cost that was too
high for Ontario families and businesses. In 2017,
prior to the introduction of the Fair Hydro Plan Act,
2017, the cost associated with transitioning to
Ontario’s low emission electricity system was an
estimated $33 per month for a typical residential
electricity consumer and about $435 per month

7 Ontario’s Environment Plan

for a small business, such as a restaurant. Since
2005, about $40 billion has been spent in capital
investments to transition the province to an
electricity system that is virtually emissions-free.
Now is not the time to add further costs to the price
of electricity that is already very clean.

We will continue to do our share to address climate
change and protect our environment. We will do so
in a way that protects our economy and respects the
people.

We will hold polluters accountable by ensuring strong
enforcement with real consequences and penalties,
especially for repeat offenders.

We will also help our urban and rural communities
and landscapes become more sustainable and
resilient. We will help others do their part, whether

it's leveraging private sector investments to drive
environmental solutions or making it easier for
people and companies to go the extra mile to reduce
emissions, clean up their communities, protect
waterways, conserve lands and restore habitats.

Ontario has a long history of working cooperatively
with other provinces and territories, as well as with
the federal government through formal agreements
such as the Canada-Ontario Agreement on Great
Lakes Water Quality and Ecosystem Health and
through intergovernmental forums such as the
Canadian Council of Ministers of the Environment.
There are also global environmental issues on
which Ontario will continue collaborating with the
federal government and participating in international
meetings and agreements.

Protecting the environment is a responsibility of all of
us who call Ontario home.

We will continue to work in partnership with other
provinces, neighbouring jurisdictions, the federal
government, municipalities, Indigenous communities,
business and local partners to help protect our
environment and ensure we pass on a cleaner
environment to future generations.

Ministry of the Environment, Conservation and Parks
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GUIDING PRINCIPLES

Our guiding principles will help us address our most
serious environmental challenges in a responsible,
effective, measurable and balanced way.

¢ Clear Rules and Strong Enforcement: We will
ensure that polluters are held accountable with
tougher penalties, while reducing regulatory
burden for responsible businesses.

e Trust and Transparency: We will provide
Ontarians with the information and tools
required — with a particular focus on real-
time monitoring — to understand the current
environmental challenges we face and
how these challenges impact individuals,
businesses and communities across the
province.

¢ Resilient Communities and Local Solutions:
We recognize that environmental impacts faced
by communities across Ontario may be very
different. We will work with these communities
and use best scientific practices and other
evidence-based methods to develop unique
solutions to their challenges.

Ontario’s Environment Plan

Ministry of the Environment, Conservation and Parks
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Protecting our Air,

| akes and Rivers

Ontario’s water and air are life support systems for

our province and our people. Pollution in our air
and water increases healthcare costs, affects the
enjoyment of our outdoors and contributes to lost

Our plan will make it easier for people to
report pollution that is impacting their
lives by developing an online platform for

reporting incidents that allows photos or
video to be sent in, as well as reporting an
incident by e-mail, phone or through an app.

economic opportunity. We will protect these critical
systems by keeping our water and air clean while
growing our economy.

Additionally, we will put in place an
improved complaint response system
that sets out the services Ontarians can
expect from inspectors and investigators
when they file a complaint, and new
standards on the response time they

can expect based on the type of incident
they report. We will be transparent about
pollution incidents and spills, and provide
real-time information where it is available
so that people can see if a spill or incident
has already been reported, as well as the
status of the ministry’s response.

CLEAN AIR

Although Ontario’s air quality has improved
significantly, some areas of the province still
experience poorer air quality due to pollution.
We are committed to protecting our air, ensuring
we have strong environmental standards that are
protective of human health and the environment,
and taking action to enforce local air quality
standards.

9 Ontario’s Environment Plan Ministry of the Environment, Conservation and Parks
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¢ |ncrease road-side monitoring of traffic

Quick Fact: Ontario initiated pollution and expand road-side monitoring of
S R TR 6 e e pollutants beyond the Greater Toronto Area to
plant in 2001. This action and
the subsequent closure of 19
coal-fired units in five plants Strengthen collaboration on addressing air

contributed to reducing the pollution that comes from outside of Ontario’s

other heavily urbanized communities such as
Sarnia, Sudbury and Hamilton.

. - borders
number of smog days in Ontario
from a peak of 53 in 2005 to zero e Call on the federal government to proactively
in 2017. address the impacts of air pollution from

outside Ontario, including from the United
States and international sources, and ensure
continued cooperation and commitment to

Actions improve air quality.
Improve air quality in communities by creating * Expand collaboration with Michigan and
unique solutions to their individual challenges Onhio to reduce the emission of contaminants

of concern that impact southern Ontario,
e Focus on parts of the province that continue

Michigan and Ohio airsheds.
to experience air quality challenges due to
pollution from transportation, industry and other
sources.

e Work in partnership with municipalities, Success story:

Sarnia’s air quality

is improving

industry, public health units, other community
stakeholders and Indigenous communities to
address local air quality concerns and achieve
clean air objectives. In partnership with industry, the Clean Air Sarnia
and Area (CASA) advisory panel launched the

Reduce emissions from heavy-duty vehicles ) i )
website cleanairsarniaandarea.com so users

¢ Redesign the emissions testing program for could view contaminant levels from seven air
heavy-duty vehicles (e.g. commercial transport monitoring stations in the Sarnia community. Air
trucks) and strengthen on-road enforcement of quality information is refreshed every hour on an

emissions standards. interactive map so users can find out whether air

Improve understanding of different sources of quality is good, moderate or poor compared to
air pollution and their impact provincial standards. While Ontario and industry

have been monitoring air quality in the Sarnia
e Monitor pollutants to evaluate long-term trends

so we can gather the information we need to
take action on air pollution.

area for decades, the CASA initiative marks the
first time that data has been accessible to the
public in real-time and in one location.

10 Ontario’s Environment Plan Ministry of the Environment, Conservation and Parks
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Ontario is also moving forward with a Sarnia
Area Environmental Health Project to help
address concerns about air pollution and other
environmental stressors from local industries in
the Sarnia area. The project will help enhance
our understanding of the links between the
environment and health in the community,

with a focus on assessing exposures to air

contaminants.

These projects are great examples of the
collaborative efforts of local industry, the
municipality, the Aamjiwnaang First Nation and
interested community groups.

Ontario’s Environment Plan

CLEAN WATER

Our lakes, waterways and groundwater are the
foundation of Ontario’s economic prosperity and
wellbeing — supplying water to our communities,
sustaining traditional activities of Indigenous peoples,
supporting Ontario’s economy, and providing healthy
ecosystems for recreation and tourism.

Over past decades, Ontario has seen significant
improvements in Great Lakes water quality due to
efforts by governments and other partners. These
partnerships have achieved a 90% reduction in
releases of mercury, dioxins and polychlorinated
biphenyls (PCBs), resulting in fish that are safer to
eat, clean-up of polluted areas and the restoration
of species.

Ministry of the Environment, Conservation and Parks
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Water resources in Ontario are facing many
pressures. Population growth, rapid urban
development, aging infrastructure and invasive
species are threatening our waterways through
pollution and loss of natural heritage. For example,
excess road salt can damage roads, cause vehicle
corrosion and be harmful to fish in our waterways.
The changing climate is compounding these
stresses with droughts, floods and extreme storms.
Declining ice cover is causing shoreline erosion,
warmer water is creating conditions for blooms of
harmful algae, and shifting water conditions are
changing when and where fish spawn.

Working together, we can help conserve and
manage our water resources. Ontario’s drinking
water, for example, is among the best protected
in the world as a result of the province’s strong
monitoring, reporting and enforcement activities
and programs.

We will take strong enforcement action to protect our
lakes, waterways and groundwater from pollution.

We will also work with municipalities and other
partners to increase transparency through real-
time monitoring of the sewage overflows from
municipal wastewater systems, which too often
flow into Ontario’s lakes and rivers. We must step
up efforts to ensure the public is aware and that
proper monitoring occurs.

Quick Fact: 99.8% of more
than 518,000 test results from
municipal residential drinking
water systems meet Ontario’s
strict drinking water quality
standards.

12 Ontario’s Environment Plan

Our plan focuses on key areas of action to protect
our waters and keep our beaches clean for
swimming, recreation, enjoyment and traditional use.

Actions

Continue work to restore and protect our
Great Lakes

e Build on previous successes and continue
efforts to protect water quality and ecosystems
of the Great Lakes. This includes keeping
coastlines and beaches clean, protecting
native species and safeguarding against
invasive species such as Asian carp or
Phragmites, and reducing harmful algae by
continuing partnerships and negotiations with
the federal government under agreements
and plans such as the Canada-Ontario Great
Lakes Agreement (COA) and the Canada-
Ontario Lake Erie Action Plan. Since signing
the eighth COA in 2014, Ontario has directly
invested $15.3 million per year in programs.

This includes supporting the Lake Erie Action
Plan and restoring geographic areas, known as
areas of concern, where significant impairment
or contamination has occurred as a result of
human activities at the local level.

e Review and update Ontario’s Great | akes

Strategy to continue to protect fish, parks,
beaches, coastal wetlands and water by
reducing plastic litter, excess algae and
contaminants along our shorelines, and
reducing salt entering waterways to protect our
aquatic ecosystems.

Ministry of the Environment, Conservation and Parks
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Continue to protect and identify vulnerable

Asian Carp: waterways and inland waters

A threat to the Great Lakes Fisheries
and Economy

Asian carp typically weigh two to four kilograms
but can weigh up to 50 kilograms and can

grow to a length of more than one metre. They
consume a significant amount of food and can
eat up to 20% of their body weight each day,
which harms the Great Lakes ecosystem. Asian
carp were introduced to aquaculture facilities in
the southern U.S. in the 1970s to remove algae
and suspended solids from their ponds. They
escaped when the Mississippi River flooded
and have spread northward in the Mississippi
watershed towards the Great Lakes.

Asian carp pose a significant threat to
recreational and commercial fisheries in
Ontario which are worth almost $2.5 billion
combined. Ontario is working with many
partners including the Asian Carp Regional
Coordinating Committee, a committee
including all Great Lakes states and provinces,
U.S. federal agencies, and Fisheries and
Oceans Canada to facilitate collaboration on
prevention, early detection, response, and

monitoring activities.

Quick Fact: Ontario’s more than
250,000 lakes, including the

Great Lakes, contain about one
fifth of the world’'s fresh water.

13 Ontario’'s Environment Plan

e Build on previous successes and continue to

implement the Lake Simcoe Protection Plan

to protect and restore important natural areas
and features of the lake. Ontario has invested
annually in the implementation of the Lake
Simcoe Protection Plan.

Protect the quality of the Lake of the Woods by
continuing to work with partners on reducing
phosphorus that, in excessive quantities, can
cause toxic blue-green algae.

Build on the ministry’s monitoring and drinking
water source protection activities to ensure
that environmental impacts from road salt

use are minimized. Work with municipalities,
conservation authorities, the private sector and
other partners to promote best management
practices, certification and road salt
alternatives.

Work with Indigenous communities and
stakeholders, including the public, on the
remediation of mercury contaminated
sediments in the St. Clair and English-
Wabigoon Rivers, including efforts such as:

= ensuring clean-up of the remaining mercury
contaminated sediments located in three
areas downstream of the former Dow
Chemical site.

= participating in the work of the English and
Wabigoon Rivers Remediation Panel to
fund remediation activities from a trust that
was established with $85 million under the
English and Wabigoon Rivers Remediation
Funding Act, 2017.

Ministry of the Environment, Conservation and Parks
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Action in Progress:
Protecting the Muskoka watershed

Through the Muskoka Watershed
Conservation and Management Initiative,
the community and province will work
together to protect this vital area by
identifying the issues facing the region.
Ontario will invest $5 million and commit
up to an additional $5 million in matching
contributions.

Effective watershed management is important to the people in our communities, especially at times
when watersheds are facing stresses such as increased development and flooding caused by severe
weather events.

This initiative will also help us develop a more comprehensive approach to watershed management,
which can inform current actions and future development.

Ensure sustainable water use and water

Success story:
Celebrating recovery of
freshwater fish in Lake
Simcoe

Over the years, many organizations
alongside the provincial and federal
governments have worked hard to protect
and restore the Lake Simcoe watershed

against contaminants and excess nutrients
like road salt and phosphorus that have had
a negative effect on water quality. The Lake
Simcoe ecosystem is showing encouraging
signs of recovery and demonstrating that
efforts to restore and protect the lake are
having an impact. For example, populations
of sensitive aquatic life such as lake trout,

lake whitefish and cisco are trending upward.

14 Ontario’s Environment Plan

security for future generations

e Thoroughly review the province’s water taking

policies, programs and science tools to ensure
that vital water resources are adequately
protected and sustainably used.

Enhance how we manage water takings to
ensure we have sustainable water resources in
the face of a changing climate and continued
population growth. We will do this by examining
approaches to assessing and managing
multiple water takings, establishing priorities
for different water uses, and preparing and
responding to drought conditions.

Ensure the knowledge gained through the
drinking water source protection program helps
inform our water management programs.

Ministry of the Environment, Conservation and Parks
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Quick Fact: Thanks to local
source protection committees
and conservation authorities,
Ontario has source protection
plans being implemented across
38 watershed-based areas.
These locally developed plans
identify and protect areas where
drinking water is vulnerable to
contamination and depletion.

Help people conserve water and save money

e Promote the use of technologies and practices
to ensure water is used more efficiently. This
includes water conservation planning; water use
tracking and reporting; improving standards
for household fixtures and appliances, such as
dishwashers or washing machines; and profiling
provincial and broader public sector leadership
in this area.

Improve municipal wastewater and stormwater

management and reporting

15

® Increase transparency through real-time
monitoring of sewage overflows from municipal
wastewater systems into Ontario’s lakes and
rivers. Work with municipalities to ensure that
proper monitoring occurs, and that the public is
aware of overflow incidents.

e Update policies related to municipal
wastewater and stormwater to make them
easier to understand. We will consider how
wastewater and stormwater financing could be
updated to improve investment and support
new and innovative technologies and practices.

Ontario’s Environment Plan

e Encourage targeted investment and
innovation in managing wastewater that
overflows into our lakes and rivers.

Quick Fact: There were a total of
1,327 bypasses and/or overflows
from all municipal wastewater
sources in the 2017/18 fiscal
year, as reported to the

Ministry of the Environment,
Conservation and Parks.

Success story:
City of Kingston shows
environmental leadership

Utilities Kingston and the City

of Kingston have shown leadership by
providing real-time public reporting of sewage
overflows, reducing pollution, and working with
partners such as Swim Drink Fish Canada and
the W. Garfield Weston Foundation to create
the Gord Edgar Downie Pier at Breakwater
Park, giving the community a new place to swim
and enjoy a cleaner Lake Ontario waterfront.

Ministry of the Environment, Conservation and Parks
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Addressing

Climate Change mm

Quick Fact: As of 2013, Canada
is responsible for 1.6% of global
emissions, with Ontario
responsible for less than 0.4%
of global emissions.

The climate is changing. Severe rain, ice and wind
storms, prolonged heat waves and milder winters
are much more common. Forests, waters and
wildlife across the province are and will continue
to be significantly impacted by these changes.
People across the province — especially Northern
communities — and all sectors of the economy are
feeling the impacts of climate change and paying
more and more for the costs associated with
those impacts.

16 Ontario’s Environment Plan

The following graph shows projected seasonal
summer and winter temperature changes in
Ontario by the 2050s.
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Source: Ontario Climate Data Portal — http://lamps.math.
yorku.ca/OntarioClimate/index_v18.htm.

Projected seasonal (summer and winter) temperature
changes by the 2050s (relative to the average of 1986-
2005), under the Inter-governmental Panel for Climate
Change (IPCC) 5th assessment report (AR5) business
as usual emission scenario (RCP8.5).
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The people of Ontario have already made
significant contributions to meaningful climate
action. We have played an important role in
fighting climate change and mitigating the threats
to our prosperity and way of life, implementing
significant changes to drastically reduce our
greenhouse gas emissions.

The government of the day initiated the first
closure of a coal plant in 2001. This action and the
subsequent closure of 19 coal fired units in five
plants by 2014 led to the largest single reduction
of greenhouse gas emissions, not just in Ontario,
but across Canada. It was also one of the largest
actions to reduce emissions in North America.

Emission-free electricity generation also plays a
significant role in Ontario. Nuclear power, along
with our hydroelectric fleet, continues to generate
the lion’s share of our clean electricity.

Today, Ontario has one of North America’s
cleanest electricity grids. We also have effective
natural gas conservation programs, helping
homeowners, businesses and industry reduce their
carbon footprint.

Quick Fact: Almost all of
Canada’s progress towards its
2030 Paris Agreement targets
has been driven by Ontario.

But doing Canada’s heavy lifting on greenhouse
gas emission reductions has come at a cost to
Ontario families. Our government understands the
part that Ontarians have played and continue to
play in reducing their emissions.

We have already been a leader when it comes
to climate. Indeed, we are on track to meet
Canada’s commitment under the Copenhagen
Accord of 17% below 2005 levels by 2020.

Now, we must look to find a balanced approach
to reducing our emissions and prepare families for
the impact of climate change in order to maintain
both a healthy economy and healthy environment.
This plan is our alternative to a carbon tax. It means
finding effective and affordable ways to slow
down climate change and build more resilient
communities to prepare for its effects.

Ontario and the Rest of Canada’s Greenhouse Gas Emissions from 2005 to 2016
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We will work to unlock private capital to give
Ontario businesses and residents new and more
affordable ways to invest in energy efficiency, save
money and reduce greenhouse gas emissions.
One of the most effective ways we can combat
climate change is encouraging innovation and
reducing regulatory barriers to climate solutions.
Through this plan, our government will focus

on smart regulatory and policy approaches

to facilitate and enable innovation rather than
hindering it.

The following chapter of our environment plan
acts as Ontario’s climate change plan, which
fulfills our commitment under the Cap and Trade
Cancellation Act, 2018.

BUILDING RESILIENCE:

Helping Families and
Communities Prepare

We are committed to preparing families and
communities for the costs and impacts of climate
change, and to protecting our natural environment,
communities, businesses and municipalities.

While our actions are important in the global fight
to reduce emissions, we all understand the need to
strengthen our resilience to the impacts of climate
change such as more frequent extreme weather
events.

The following graph shows the rising costs of
insured property damage in Ontario between 1983
and 2017, providing an indication of the costs of
climate change. The financial costs associated
with extreme weather events in Ontario have
increased over this period. Chief among factors
affecting the increasing costs to Ontarians is the
phenomenon of flooding, and more specifically,
residential basement flooding.

Costs of Insured Property Damage in Ontario Between 1983 and 2017
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Building resilience is about having the right
information, tools and resources to adapt and
respond to our changing climate. We will access
the best science and information to better
understand where the province is vulnerable and
know which regions and economic sectors are
most likely to be impacted. Through this enhanced
understanding, the province, local communities,
businesses, Indigenous communities and the
public will be more prepared for the impacts of a
changing climate.

Case study:
Climate change impact assessments

Ontario has never completed a provincial-level
climate change impact assessment. Since
2008, the United Kingdom has conducted two
assessments using best available data and an
up-to-date understanding of climate science
and future climate impacts. Each assessment
provides detailed analysis of the risks,
vulnerabilities and impacts of climate change
on key economic sectors, infrastructure, the
environment and societal health and well-being.

Each assessment gives the government a
roadmap to “high” and “low” climate change

risks now and in future years.
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Actions

Improve our understanding of how climate
change will impact Ontario

e Undertake a provincial impact assessment
to identify where and how climate change
is likely to impact Ontario’s communities,
critical infrastructure, economies and
natural environment. The assessment would
provide risk-based evidence to government,
municipalities, businesses, Indigenous
communities and Ontarians and guide future
decision making.

e Undertake impact and vulnerability
assessments for key sectors, such as
transportation, water, agriculture and energy
distribution.

Help Ontarians understand the impacts of
climate change

e Develop a user-friendly online tool that makes
practical climate change impact information
available for the public and private sectors.
This tool will help developers, planners,
educators, homeowners and others understand
the potential impacts of climate change in their
communities.

e Work closely with climate science modelling
experts, researchers, Indigenous communities,
and existing climate service providers to
identify and create adaptation solutions.

e Support communities by demonstrating how
climate science can be applied in decision
making to improve resilience.

Ministry of the Environment, Conservation and Parks
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The graphics below illustrate practical actions that homeowners can take — simply and affordably — to lower
their risk of basement flooding. Home flood protection can include property level initiatives such as
disconnecting downspouts from weeping tile systems, placing plastic covers over window wells, outfitting
sump pumps with battery back-up supply, and installing back water valves on drain lines.

10 Ways to Prevent Home Basement Floods

Install & Maintain
a Backwater Valve

Clean Eaves Troughs
& Extend Downspouts

Remove Debris From
Nearest Storm Drain

Install and Maintain
Flood Alarms

Keep Floor
Drains Clear

g L\ backflow
from sewer
s e e

Correct Grading
Around Foundation

Repair or Replace
Deteriorating
Pipes and Appliances

Store Valuables in
Watertight Containers

Test Sump Pump &
Install Backup Power

Install Window
Wells & Covers

Source: Home Flood Protection Program, Intact Centre on Climate Adaptation, University of Waterloo

Update government policies and build

Ontario will work with the real estate and insurance partnerships to improve local climate resilience

industries to raise awareness among homeowners
about the increasing risk of flooding as we experience
more frequent extreme weather events. Flooding
damage is the leading cause of insured property
damage in Ontario. The risk of home flooding is also
increasingly the reason why homeowners are unable
to adequately insure their homes.

Flood damages can cost homeowners tens of
thousands of dollars to repair. According to the
National Flood Insurance Program in the U.S., a
15-centimetre flood in a 2,000-square-foot home
is likely to cause about USD $40,000 in flood
damage. Once flooding occurs, securing insurance
will become more difficult and may become
unaffordable for individual homeowners.

However, simple steps, such as removing debris
from nearby storm drains, ensuring correct grading
around home foundations, clearing eaves troughs,
and installing extended downspouts and window well
covers can significantly mitigate basement flood risks.
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¢ Modernize the Building Code to better equip
homes and buildings to be better able to
withstand extreme weather events. This could
include affordable adaptation measures such as
requiring backwater valves in new homes that
are at risk of backflow, which would significantly
reduce the impacts of basement flooding.

¢ Review the Municipal Disaster Recovery
Assistance program to encourage
municipalities to incorporate climate resilience
improvements when repairing or replacing
damaged infrastructure after a natural disaster.
Since the Municipal Disaster Recovery
Assistance program was launched in 2016,
over $2.6 million has been provided to 11
municipalities.

e Consult on tax policy options to support
homeowners in adopting measures to protect
their homes against extreme weather events,
such as ice and wind storms and home flooding.

Ministry of the Environment, Conservation and Parks
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¢ Review land use planning policies and laws to
update policy direction on climate resilience.
This will help make the way our communities are
planned and designed more responsive and
adaptive to changing weather conditions, such as
improving the way that stormwater is managed.

e Build resilience in the province’s critical
infrastructure, through better technology
as well as back-up generation and energy
storage options, so that our vital services and
infrastructure, such as hospitals, can better
withstand and remain operational during
extreme weather events.

e Support improvements to existing winter roads
where they may be required to replace roads
that are deteriorating as a result of changing
weather conditions and shortened winter
seasons, and develop a strategy to enhance
all-season road connections to northern
communities.

e Continue to support programs and partnerships
intended to make the agriculture and food sectors
more resilient to current and future climate
impacts. We will support on-farm soil and water
quality programming and work with partners to
improve agricultural management practices.

Lake Erie Action Plan and 4R Nutrient
Stewardship

Ontario’s farmers continue to demonstrate
leadership in environmental stewardship, which
is important to their livelihood. Farmers are also
embracing and championing innovative farming
practices, such as 4R Nutrient Stewardship
(Right Source @ the Right Rate, Right Time, and
Right Place®), and other initiatives under the
Canada-Ontario Lake Erie Action Plan, that are

designed to enhance environmental protection
and improve sustainability.

Ontario’s Environment Plan

CONTINUING TO DO OUR SHARE:

Achieving the Paris Agreement
Target

One of the key ways we are defining our vision

for climate action in Ontario is by setting an
achievable greenhouse gas reduction target.

This will help us focus our efforts and provide a
benchmark for our province to assess its progress
on the climate change mitigation components of
our plan.

Ontario will reduce its emissions by 30% below
2005 levels by 2030.

This target aligns Ontario with Canada’s 2030
target under the Paris Agreement.

This is Ontario’s proposed target for the reduction
of greenhouse gas emissions, which fulfills

our commitment under the Cap and Trade
Cancellation Act, 2018.

Quick Fact: The Paris Agreement
is an agreement within the
United Nations Framework
Convention on Climate Change.
Its goal is to keep the increase

in global average temperature
to well below 2 °C above pre-
industrial levels, and pursue
efforts to limit the increase
even further to 1.5 °C, in order to
reduce the risks and impacts of
climate change.

Ministry of the Environment, Conservation and Parks
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This target takes into consideration the
commitment the people of Ontario have already
shown in reducing emissions, as well as our
commitment to growing Ontario’s economy while
doing our part to tackle climate change.

There has been a steep decline in emissions from
2005, driven in large part by improvements in
the electricity sector, including closing coal-fired

electricity generation. As a result, we are on track
to do better than the federal 2020 target set under
the Copenhagen Accord in 2010.

The following graph shows our 2030 target is
achievable. The policies within this plan will put
us on the path to meet our 2030 target, and we
will continue to develop and improve them over
the next 12 years. This plan will be reviewed and
revised on a four-year basis.

Past and Projected Greenhouse Gas Emission Reductions for Canada and Ontario
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Path to Meeting Ontario’s 2030 Emission Reduction Target
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165 2020 Target
(Copenhagen Accord)
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The chart above shows where we expect
Ontario’s emissions to be if we take no action
(161 megatonnes) compared to where we
expect our emissions to go if we take actions in
specific sectors. Our target is equivalent to 143
megatonnes in 2030 and we will need reductions
in key sectors identified in the graph to get there.

The coloured portions of the chart above refer

to emissions reductions we expect to see from
actions in this plan and the shaded portions
represent the potential we have to enhance some
of those actions.

The actual reductions achieved will depend on
how actions identified in our plan are finalized
based on feedback we get from businesses
and communities. The estimated reductions are
explained in more detail below.

. The Low Carbon Vehicles uptake portion
refers primarily to electric vehicle adoption in
Ontario and in small part to the expansion of
compressed natural gas in trucking.
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2022

2023
2024
2025
2026
2027
2028
2029
2030

Il Industry Performance Standards refer to
our proposed approach to regulate large emitters
of greenhouse gas emissions, as described later
in this plan. The final impact of this approach will
depend on consultation with industry partners.

| Clean Fuels refer to increasing the ethanol
content of gasoline to 15% as early as 2025, and
encouraging uptake of renewable natural gas and
the use of lower carbon fuels.

B The Federal Clean Fuel Standard is an
estimate of the additional impact of the proposed
federal standards, which could expand the use of
a broad range of low-carbon fuels, energy sources
and technologies, such as ethanol, renewable
natural gas, greener diesel, electricity, and
renewable hydrogen.

| The Natural Gas Conservation action reflects
programs that are well established in Ontario to
conserve energy and save people money. This
case assumes a gradual expansion of programs
delivered by utilities, which would be subject to
discussions with the Ontario Energy Board.
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[ The Ontario Carbon Trust is an emission
reduction fund that will use public funds to
leverage private investment in clean technologies
that are commercially viable. For this action we
estimate a fund of $350 million will be used to
leverage private capital at a 4:1 ratio. Estimates
will depend on the final design and mandate of
the trust. The estimates also include the potential
emission reductions associated with a $50 million
Ontario Reverse Auction designed to attract
lowest-cost greenhouse gas emission reduction
projects.

Planned Emission Reductions in 2030 by Sector

Low Carbon

Vehicles Uptake

16%

Federal Clean
Fuel Standard
7%

Emissions by Sector 2016
(161 Mt CO2e)

Emission Reductions

in 2030 from
Environment Plan Actions
and Extended Policies

(18 Mt CO2e)

Clean Fuels

(ethanol gasoline,

renewable natural gas)
19%

Other policies include the emission
reductions associated with investments in public
transit, and our commitment to improve diversion
of food and organic waste from landfills, as
described later in this plan.

. Innovation includes potential advancements
in energy storage and cost-effective fuel switching
from high intensive fuels in buildings to electricity
and lower carbon fuels.

As part of our commitment to transparency,

the government is committed to updating and
reporting on these estimates once program details
are finalized to ensure we are making progress to
the 2030 targets.

Industry
Performance
Standards
15%

Innovation
15%

Buildings Ontario

Carbon Trust
4%

Natural Gas

Other Policies Conserslation
(organic waste, transit) 18%
6%

The chart above shows how the plan is tailored to address Ontario’s greenhouse gas emissions. The inner pie
shows the breakdown of Ontario’s 2016 greenhouse gas emissions by sector. The outer ring colours show the
policies from the environment plan that are targeted at reducing emissions in each sector.
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The government is committed to balancing
emissions reductions and economic growth.
Ontario’s economy has been growing, even as
emissions are declining.

Tracking this improvement is an important part of
Ontario’s climate change plan. In coming months
we will consult on the development of an economy
wide carbon intensity target as a complementary
metric to our absolute emissions target and to
ensure that our climate change plan helps us to
continue this positive trend.

The below areas are where we will focus our
initiatives and actions to tackle and be more
resilient to climate change and to meet our
balanced target.
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MAKE POLLUTERS
ACCOUNTABLE

We know job creators in this province have

made great strides to reduce greenhouse gas
emissions, some leading their industry globally.
We will ensure polluters pay their fair share for their
greenhouse gas emissions, while also ensuring
industry continues to make advances to help
Ontario achieve its share of reductions.

Greenhouse gas emissions from the industrial
sector, including smaller industrial facilities,
accounted for 29% of Ontario’s total emissions

in 2016. We plan to regulate large emitters with
a system that is tough but fair, cost-effective and
flexible to the needs and circumstances of our
province and its job creators. We will also ensure
strong enforcement of these rules.

This system will recognize the unique situation of
Canada’s manufacturing and industrial heartland.
Ontario depends on many industries that compete
internationally. Our made-in-Ontario standards

will consider factors such as trade-exposure,
competitiveness and process-emissions, and allow
the province to grant across-the-board exemptions
for industries of particular concern, like the auto
sector, as needed.

Ministry of the Environment, Conservation and Parks
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B Actions

Implement emission performance standards for
large emitters

We will create and establish emission performance
standards to achieve greenhouse gas emissions
reductions from large emitters. Each large
industrial emitter will be required to demonstrate
compliance on a regular basis. The program may
include compliance flexibility mechanisms such

as offset credits and/or payment of an amount to
achieve compliance.

: An emissions performance standard establishes :
: emission levels that industrial facilities are required :

to meet and is tied to their level of output or
production. This approach does not enforce a

: blanket cap on emissions across Ontario and takes

into consideration specific industry and facility
: conditions while allowing for economic growth. It

: also recognizes industries in Ontario that are best- :
: in-class while requiring improvements from sectors :

: that have room to improve.
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Case study: Saskatchewan’s 0
output-based performance ]
standards (OBPS) system y

In December 2017, Saskatchewan introduced
a comprehensive Prairie Resilience climate
change strategy, which included a plan to
implement an OBPS system in 2019. The
OBPS will apply to facilities in regulated
sectors that emit more than 25,000 tonnes

of greenhouse gas emissions per year. The
OBPS is expected to be implemented by
January 1, 2019, and the Government of
Saskatchewan estimates it will cut annual
emissions of covered sectors by 10% by 2030.

In addition, Saskatchewan is regulating
emissions from electricity generation to
achieve a 40% reduction in electricity
emissions, and is regulating flared and vented
methane emissions in the upstream oil and
gas sector, which will lead to additional annual
reductions of 40 to 45% in that sector by 2025.
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ACTIVATE THE PRIVATE SECTOR

Ontario is home to the hub of the Canadian
financial industry — banks, investment firms,
pension funds and insurance companies. Ontario
hosts the head offices of Canada’s five largest
banks, three of which rank among the world’s
largest 25 banks by market capitalization.

We recognize that our private sector has the
capital, capability and know-how to transform
clean technology markets and transition Ontario

to a low-carbon economy. This is why we intend to
help facilitate the private sector’s best projects and
ideas to drive emission reductions at the lowest
cost to taxpayers. Our plan will ensure the prudent
and responsible use of public resources to drive
private sector investment.

We also want to enable consistent disclosure about
financial risks associated with climate change
so that companies can provide information to
investors, lenders, insurers and other stakeholders.

Together, these actions will help improve the
capacity of the sustainable finance sector in Ontario
and position us as a global leader in this area.

Actions

Launch an emission reduction fund — The
Ontario Carbon Trust — and a reverse auction
to encourage private investment in clean
technology solutions

Ontario will commit to ensuring funding of

$400 million over four years. These funds will
complement penalties paid into The Ontario
Carbon Trust by polluters. This will ensure that
over the next four years, The Ontario Carbon Trust
should be able to leverage over $400 million to
unlock over $1 billion of private capital.

27 Ontario’s Environment Plan

If Canada’s federal government returns to the Pan-
Canadian Framework agreement with the people
of Ontario, The Ontario Carbon Trust could be
increased by $420 million through the Low Carbon
Economy Leadership Fund. This would increase
the fund to $820 million and unlock more than

$2 billion of private capital. It would also ensure
that the people of Ontario are provided the most
cost-effective approach to reducing greenhouse
gas emissions. Canada’s commitment to partner
with the people of Ontario through supporting

The Ontario Carbon Trust would allow Ontario to
reduce emissions beyond what is forecasted in
this plan, and help Canada meet its Paris target.

The Ontario Carbon Trust will use innovative
financing techniques and market development
tools in partnership with the private sector to speed
up the deployment of low-carbon solutions. It will
use public funds to leverage private investment in
clean technologies that are commercially viable
and will have a widespread presence. It will also
seek to reduce energy costs for ratepayers,
stimulate private sector investment and economic
activity, and accelerate the transition to a low-
carbon economy.

The Ontario Carbon Trust could consider investing
in cost-effective projects from various sectors,
such as transportation, industry, residential,
business and municipal.
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We will establish an independent board with the
appropriate expertise, with a mandate to form
The Ontario Carbon Trust, which will be tasked
with working with the private sector to identify

projects that will reduce emissions and deliver cost

savings. We will:

e Create an emission reduction fund to support
and encourage investments across the

province for initiatives that reduce greenhouse
gas emissions. The fund will leverage an initial

The Ontario Carbon Trust

investment from the government ($350 million)
to attract funds from the private sector in order
to drive investment in clean technologies.

Launch an Ontario Reverse Auction

($50 million), allowing bidders to send
proposals for emissions reduction projects and
compete for contracts based on the lowest-
cost greenhouse gas emission reductions.

GOVERNMENT I — =
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Source: Adapted from Coalition for Green Capital, Growing Clean Energy Markets with Green Bank Financing: White
Paper, page 2, http://coalitionforgreencapital.com/wp-content/uploads/2015/08/CGC-Green-Bank-White-Paper.pdf.
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Case study:
NY Green Bank

Created as a division of the New York State
Energy Research and Development Authority,
NY Green Bank is a state-sponsored,
specialized financial entity that works with the
private sector to increase investments in clean

energy markets.

NY Green Bank’s flexible approach to clean
energy financing helps reduce the need for
government support and increase investments
into New York’s clean energy markets, creating
a more efficient, reliable and sustainable
energy system.

By investing funds at market rates, NY Green
Bank is able to cover its own costs and keep
its funding base for future projects. As of
September 30, 2018, NY Green Bank has
committed $580.1 million to support clean
energy projects with a total cost of between
$1.44 and $1.68 billion.

What is a reverse auction? The buyer, in

this case government, sends out a request

for proposals, services or contracts. Bids are
assessed and chosen based on the lowest

cost, which in this case is the lowest cost per

tonne of greenhouse gas emission reductions.

The “bidders” in the auction compete to win the :
project or contract, often underbidding each other,
resulting in lower costs for the buyer. :

29 Ontario’s Environment Plan

Enhance corporate disclosure and information
sharing

e Work with the financial sector to promote
climate-related disclosures in Ontario.

e Encourage the Ontario Securities Commission
to improve guidance on climate-related
disclosures.

Globally, many financial institutions are
adopting the recommendations of the

Task Force on Climate-Related Financial
Disclosures. Ontario’s financial sector is also
working to improve disclosures.
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Encourage private investments in clean
technologies and green infrastructure

e Ontario will parallel federal changes to the Success story:
Accelerated Capital Cost Allowance, which will Algae carbon capture
make technology investments in clean energy
generation and energy conservation equipment

In 2012, Pond Technologies,

more attractive. an Ontario technology company,

partnered with St. Marys Cement to run a pilot
e Work with the Ontario Financing Authority to

issue Green Bonds by the end of the fiscal

using CO2 generated by its cement plant to
grow algae. Like plants, algae absorb carbon as
year, after realigning the Green Bond program they grow. Revenue generated from the sale of
to support our approach to addressing
environmental challenges. This action was

included in the Fall Economic Statement.

algae-derived bioproducts provide the economic
basis for the adoption of this technology. Pond’s
pilot proved that reducing greenhouse gas
e Consider tax policy options to encourage the emissions can generate revenue.

creation of clean technology manufacturing

jobs in Ontario.

Green Bonds serve as an important tool to help
finance projects that will help us address our
environmental challenges. Project categories
include transit initiatives, extreme-weather
resistant infrastructure, and energy conservation
and efficiency projects (including health and
education-related projects). By capitalizing on
low interest rates, Ontario’s Green Bonds enable
the Province to raise funds while respecting

the taxpayers of Ontario and without adversely
impacting businesses.
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USE ENERGY AND RESOURCES
WISELY

We will develop climate solutions that will save
energy, resources and money.

Ontario’s Energy Use by Sector

Non-Energy
21%
Other
Energy
2% — S
Electricity
3%

About 75% of Ontario’s greenhouse gas emissions
come from using energy in our homes, buildings,
vehicles and industry while 4% comes from waste.

Transportation
38%

Buildings

19%

Source: Data from Environment and Climate Change Canada, 2018 National Inventory Report

We use gasoline and diesel fuel almost exclusively
for transportation, while our main energy source for
space and water heating is natural gas. Even though
Ontario’s vehicles have become more efficient, the
number of vehicles on the road has increased.

Today, the transportation sector remains our largest
source of emissions. That means we need to focus
on using energy more efficiently, including in
transportation, on expanding access to cleaner
energy.

Our government will ensure the Ontario Energy
Board keeps pace with consumer demands and
the adoption of innovative energy solutions in this
time of unprecedented technological change.
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We also know that just over 60% of Ontario’s

food and organic waste is sent to landfills. In

a landfill, it breaks down to create methane,

a potent greenhouse gas that contributes to
climate change. In fact, methane is 25 times
more potent as a greenhouse gas than carbon
dioxide. When food and organic waste is sent to
landfill, opportunities are lost to preserve valuable
resources that could be used to heat our homes,
support healthy soils and reduce greenhouse gas
emissions.

We will work with partners on ways to make it easier
for residents and businesses to waste less food or
reuse it for beneficial purposes such as compost.
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Quick Fact: About 60% of
Ontario’s food and organic waste
is sent to landfills which emits
methane - a potent greenhouse
gas — when it decomposes.
Efficient diversion of household
waste from landfills is an
important tool in the fight against
climate change. To read more
about our plan to fight litter and
waste, see page 40.

Actions

Conserve energy in homes and buildings to cut

costs and reduce emissions
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¢ |ncrease the availability and accessibility of

information on energy and water consumption
so that households, businesses and
governments understand their energy use (e.g.
collection of data related to electric vehicles,
household-level energy and water consumption
data). For example, provide customers with
access to their energy data by working with
electricity and natural gas utilities to implement
the Green Button data standard. We will

support water utilities to implement Green
Button on a voluntary basis.

Work with the Ontario Real Estate Association
to encourage the voluntary display of home
energy efficiency information on real estate
listings to better inform buyers and encourage
energy-efficiency measures.
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¢ Review the Building Code and support the

adoption of cost effective energy efficiency
measures that can lower the cost of electricity
and natural gas needed to operate buildings.
Ontario is currently a leading jurisdiction in
Canada when it comes to energy efficiency
standards in its Building Code. Today,
Ontario’s Building Code ensures new homes
built after 2017 use 50% less energy to heat
and cool than houses built before 2005,
resulting in a much lower carbon footprint than
older homes.

Work with the Ontario Energy Board and natural
gas utilities to increase the cost-effective
conservation of natural gas to simultaneously
reduce emissions and lower energy bills.

Ensure Ontario’s energy-efficiency standards
for appliances and equipment continue to be
among the highest in North America.

Quick Fact: Enbridge Gas
Distribution and Union Gas offer
gas conservation programs that
offer incentives for homeowners
to complete upgrades that

make their homes more

energy efficient. Each dollar
spent results in up to $2.67 in
reduced energy bills for program
participants.
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Increase access to clean and affordable energy

for families

33

Continue to support connecting Indigenous
communities in Northern Ontario to Ontario’s
clean electricity grid, to replace local diesel
and other types of electricity generation.

Increase the renewable content requirement
(e.g. ethanol) in gasoline to 15% as early as
2025 through the Greener Gasoline regulation,
and reduce emissions without increasing the
price at the pump, based on current ethanol
and gasoline prices.

Encourage the use of heat pumps for space
and water heating where it makes sense, as
well as innovative community-based systems
like district energy.

Require natural gas utilities to implement

a voluntary renewable natural gas option

for customers. We will also consult on the
appropriateness of clean content requirements
in this space.

Consult on tax policy options to make it easier
for homeowners to increase energy efficiency
and save money.

Streamline and prioritize environmental
approvals for businesses that use low-carbon

Ontario’s Environment Plan

technology, while maintaining high standards
for environmental protection.

