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ONTARIO ENERGY BOARD

IN THE MATTER OF the Ontario Energy Board Act,
1998, S.0. 1998, c. 15, (Schedule B);

AND IN THE MATTER OF an application by EPCOR
Natural Gas Limited Partnership for approval to change
gas distribution rates and other charges effective
January 1, 2020 to December 31, 2024.

AFFIDAVID OF BRIAN LIPPOLD

(AFFIRMED DECEMBER 4, 2019)

[, Brian Lippold, of the City of London, in the Province of Ontario, MAKE OATH AND SAY:

1.

| am the General Manager of EPCOR Natural Gas Limited Partnership (“ENGLP”)
and have been employed in this capacity since November 2017. | was previously
employed as the General Manager of Natural Resources Gas Limited (“NRG”) from
November 13, 2013 to November 2017, at which time ENGLP purchased the entire
Aylmer natural gas distribution system from NRG. As such, | have knowledge of the
matters to which | depose to in this Affidavit. Where my knowledge is based on
information, | have identified the source of that information and | verily believe that

information to be true.

. From November 1, 2018 to November 12, 2019, | took a medical leave of absence

from my role as General Manager of ENGLP. During my medical leave, | was not
contacted by ENGLP regarding my duties as General Manager of ENGLP.

| make this Affidavit in support of a Motion (the “Motion to Review”) by ENGLP for
an Order pursuant to Rules 40 and 42 of the Ontario Energy Board’s (the “Board” or
the “OEB”) Rules of Practice and Procedure (the “Board’s Rules”) that the Board
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review and vary the Board’s Decision and Order of October 24, 2019 in proceeding
EB-2018-0336 (the “Decision”) in respect of the Board's decision to disallow the
inclusion of the capital cost of the Putnam to Culloden Pipeline (as defined below) in
ENGLP’s 2020 rate base.

Purpose of this Affidavit

4.

6.

On January 31, 2019 ENGLP filed a cost of service rate application for the period
January 1, 2020 to December 31, 2024, in proceeding EB-2018-0336 (the
“Application”). This was the first rate case filed by ENGLP since acquiring natural
gas distribution system from NRG. A map depicting ENGLP’s distribution system is
attached to this affidavit as Exhibit “A”.

| am advised that in its Decision and Interim Rate Order dated July 4, 2019, the Board
approved a settlement on all issues with respect to the Application but deferred the
determination of a single issue, namely the prudence of four projects completed by
NRG in 2016 and 2017 to address system integrity issues (the “Four System
Integrity Projects”). The Four System Integrity Projects and their associated 2020
net book (rate base) values are:

a. $402,639 for the Enbridge Gas Inc. (“Enbridge”), formerly Union Gas Limited
(“Union™), Bradley Station Project (the “Bradley Station Project”);

b. $748,383 for the pipeline from the Bradley Station to the Wilson Line project
(the “Bradley to Wilson Line Project”);

c. $498,922 for the pipeline from the existing Putnam Station to Culloden Line

project (the “Putnam to Culloden Pipeline”); and

d. $265,015 for the extension of the Springwater Road pipeline from south of
Orwell to John Wise Line project (the “Springwater Pipeline”).

| am further advised that the Board scheduled Phase 2 of the EB-2018-0336
proceeding to review the prudence of the Four System Integrity Projects and that the

Board issued the Decision, which disallowed the inclusion of the Putnam to Culloden
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Pipeline in ENGLP’s rate base for at least the January 1, 2020 — December 31, 2024

period.

. Inmy role as General Manager of NRG, | was deeply involved in addressing system

integrity issues, including the planning and implementation of the Four System
Integrity Projects. However, due to my medical leave, which extended through a
portion of the pre-filing assembly of evidence for the Application, as well as the
discovery and written hearing process for the Application, | was unable to provide
information in support of the Application. As noted above, during my leave | was not
contacted by ENGLP to obtain any information in my possession in support of the

Application.

As a result, | affirm this affidavit to assist the OEB in understanding the prudency of
NRG’s capital expenditure on the Putnam to Culloden Pipeline by providing
information which was not previously placed in evidence in the proceeding and could

not have been discovered by reasonable diligence until my return from medical leave.

Role as General Manager and the Four System Integrity Projects

9.

My employment as General Manager of NRG commenced when | was recruited by
NRG in the summer of 2013. In that capacity, | introduced changes to NRG’s
operations, including enhancing safety practices, improving the relationship between
customers and the utility, implementing a change management program, and making

recommendations on the utility’s secondary lines of business.

10.As General Manager, one of my key responsibilities was to ensure the safe operation

of the utility for the benefit of, among others, employees and customers.

11. At the outset of my employment, in the fall of 2013 and winter of 2014, | observed that

emergency work on the Northeast and Southwest quadrants of NRG’s distribution
system was commonplace. After further investigation, | concluded that there were a
number of calls related to required pressure adjustments in the Northeast and

Southwest quadrants of the system.
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12.During exceptionally cold conditions, | observed that the system required hour by hour,
and sometimes minute by minute, monitoring due to the system’s low pressure issues.
At that time, the control stations lacked an alarm mechanism with the exception of one
dedicated 6-inch high pressure steel line. Therefore, in order to monitor the pressure
in the system, the Operations Manager would recommend pressure adjustments
based on readings that were manually collected by calling into the various control

stations.

13.These circumstances required NRG’s Operations Manager to routinely work very long
hours in order to monitor system pressures and to dispatch technicians to adjust
pressures and pack the system so that customers would have uninterrupted access
to heat and hot water. The dispatch technicians would often have to attend control
stations alone, in the dark, and at temperatures below -20 degrees Celsius. Staff
worked hard, in challenging circumstances, to preserve enough gas flow to avoid
major disruptions. These dispatch calls were directly caused by low system integrity

issues and, in my view, had to be eliminated for both safety and cost reasons.

14.The root cause of the observed low pressure conditions was poor movement of natural

gas within NRG'’s distribution system.
15.As a result of the low pressure issues, | was very concerned with:

a. ensuring employee safety in the monitoring and adjustment of system

pressures;
b. the potential for catastrophic system outages;

c. the potential for unintended interrupted service to residential customers who
rely on services for home heating and whose interrupted service could pose a

significant risk to personal and public safety; and

d. the potential for interrupted service to industrial-commercial customers that

would adversely impact crop and livestock businesses.
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16. It was clear that effectively and expeditiously resolving the low pressure issues in the
Northeast and Southwest quadrants required improving system supply and gas flow.

Therefore, these objectives became a priority in the years following 2013.

17.The above-noted concerns were augmented in the fall 2014, when low gas supply and
pressures culminated in the interruption of service to industrial-commercial customers,

who had an uninterruptible contract, in the Northeast and Northwest quadrants.

18.The fall 2014 service interruptions arose due to a delayed grain drying season, that
overlapped with prolonged periods of sub-zero temperatures, and which created an
unsustainable demand for gas from both industrial-commercial customers and
residential customers. Consequently, NRG experienced system pressure drops in the
Northeast quadrant near Brownsville, to as low as 5 psi. When the pressure drops
below 10 psi, there is a serious risk of system outages.

19.During the fall of 2014 and thereafter, NRG was very concerned about possible
outages to residential and other firm customers, which posed a safety, economic and

reputational risks.

20. Furthermore, the utility experienced, and continues to experience, historical growth
at an average annual rate of 2% - 3.5% (approximately 245 customers per year). This
growth adds to the pressure faced by the utility to alleviate insufficient flows. In
particular, since 2014, the utility has faced pressures to add new industrial customers

and ensure utility service for new housing developments.

21.NRG targeted implementing a system integrity solution to low system pressures prior
to November 1, 2015, in advance of the heating season and to avoid potentially
catastrophic issues similar to those faced by the utility in the heating season of
November 2014.
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NRG’s Significant Efforts to Secure a Solution to Low Pressure Issues with Union

Gas

22.Due to low pressure issues in the Northeast and Southwest quadrants of NRG’s
distribution system, in 2014 and 2015 | engaged in discussions, and held meetings

with, representatives of Union Gas (“Union”) to:
a. inform Union of NRG’s gas supply problems;
b. request additional gas supply and pressures from Union; and

C. propose various potential system integrity solutions for Union’s feedback and

consideration.

23.During these discussions with Union, NRG emphasized the need for a solution to

system pressure issues in its primary area of concern, the Northeast quadrant.

24.Between April 2015 and November of 2015, | met and corresponded with Union on
multiple occasions with the goal of exploring low system supply and pressure
solutions. NRG took the lead in developing proposed solutions and diligently sought

information and feedback from Union in order to assess their viability.

25.By 2015, NRG’s efforts to obtain additional gas from Union had been frustrated by
what NRG considered to be Union’s uncooperative, unresponsive and dismissive
responses. These efforts culminated in NRG filing a “failure to serve” application with
the Board, on November 6, 2015, in proceeding EB-2015-0308, citing significant risks
to its customers if Union failed to provide the requested load.

26.NRG was seeking an incremental load of 3,700 m® per hour with a minimum pressure
of 120 psi and was hoping to achieve this objective through a solution that fell below
the Board’s leave-to-construct threshold, as avoiding a leave to construct application

would result in a solution that could be implemented more quickly and at lower costs.

27.In discussions with Union, NRG explored several options, including, the following six

options primarily aimed at tying into the Union system to address insufficient flows:
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a. Convert the Union-owned regulating and relief station located on Putham Road
south of the Community of Mossley (the “Putnam-Mossley Station”) into a
custody transfer station: This option was initially considered viable by NRG
owing to the presence of a Union high pressure steel pipeline near Mossley,
which NRG thought could provide additional gas supply into the system and
alleviate seasonal low pressure issues in the immediate vicinity of the station
and seasonal pressures in the Northeast quadrant of the NRG system and in

the Town of Aylmer.

Following correspondence with Union, NRG was prepared to accept lower
pressure gas at the station in light of Union’s preliminary view that expensive
reinforcements would be necessary. There were significant delays from Union
in responding to requests for information to better assess this option.
Ultimately, Union estimated total reinforcement and construction costs payable
by NRG at approximately $13.6 million, which would trigger a leave-to-

construct application.

In October 23, 2015, NRG instructed Union to proceed with the Putnam-
Mossley Station option and file a leave-to-construct application as quickly as
possible. This option would have increased additional gas volumes and
pressures to the Northeast quadrant. However, on November 2, 2015, Union
advised that it had concerns about NRG building facilities at the Putnam-
Mossley station and suggested an alternative location at the Union/NRG
franchise border. These changed circumstances would have required a steel

pipe to bridge the two stations, resulting in additional costs.

b. Tie into Union’s system north of the Town of Tillsonburg, in or around Union’s
high pressure gas line near Mount Elgin, located in the Township of South-
West Oxford and at a Union regulating and relief station at Mount Elgin (the
“Mount Elgin Station”): This option was considered only as a contingency.
NRG management ultimately determined that this was not a viable option to
alleviate low pressures in the Northeast area of the system since it would have

required drilling underneath the community of Mount Elgin. Union estimated
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total reinforcement and construction costs payable by NRG at $11.6 million,

which would trigger a leave-to-construct application.

c. Purchase or lease Union-owned surplus land near the Putnam-Mossley Station
in order to construct a custody transfer station: This option was aimed at
alleviating low pressures in the northeast area of the system. It was ruled out

after Union advised that it was not prepared to sell or lease the desired lands.

d. Tie into to the south portion of the Zenda Line into Town of Tillsonburg where
there is a 6 inch high pressure line that is back-fed by a number of wells that
supply into Union’s system: NRG management ultimately determined that this
option was not viable because the topography of the area (uneven terrain and
rivers) would have resulted in high construction costs and the proposed tie-in
would not be in close enough proximity to the low pressure areas in the
Northeast quadrant. This option would have reduced NRG'’s reliance on local
premium gas from NRG Corp., at the expense of approximately $15-20 million

in reinforcement and construction costs payable by NRG.

e. Increasing pressure from Union supplies into the Brownsville area: NRG
management determined that this option was not viable because supply from

Union was capped at 80 psi.

f. Increasing gas supply from Union in the Southeast quadrant of the system:
NRG management determined that this option was not viable due to the high
cost associated with reconfiguring the NRG system in the south to address the
uptake of gas from small diameter lines and undersized valves and

connections.

28.The above-noted options (a) to (e) were aimed at alleviating low pressure issues in
the Northeast quadrant near Brownsville. These options were not ideal because they
involved prohibitively costly reinforcements, and/or could potentially trigger a lengthy
regulatory process that would have further delayed NRG’s implementation of a system
integrity solution in advance of the next heating season. Attached as Exhibit “B” to
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this Affidavit are maps and correspondence detailing NRG’s exploration of the above-

noted options.

29. A further option was explored which entailed NRG obtaining additional gas volumes

from Union at the Bradley Station that would provide NRG with up to 3,700 m3/hour at

150 psi of natural gas service. The following are salient facts regarding this option:

a.

Union initially determined that this option required costly reinforcements in
order to supply the requested increased load through Bradley Station, including
a new pipeline in order to move gas to areas within NRG’s franchise where it
was needed. Union estimated project costs at $3.8 million, which would in turn
require a leave-to-construct application. A cost reduction was possible once

enhancements to the Union Lobo transmission station were completed.

In early September 2015, NRG corresponded with Union to determine whether
Union could in fact supply the requested load. Meanwhile, on September 14,
2015, NRG advised Union that it was continuing with the construction of its
pipeline and other infrastructure required to move gas from the Bradley Station
to the northeast part of its franchise area.

On September 22, 2015, Union advised that enhancements to its Lobo
transmission station were expected to be completed by November 1, 2016 and
Union would possibly satisfy NRG’s request for additional gas service at that
date by providing gas through Bradley Station.

The Bradley Station option was not NRG’s preference in comparison to the
Putnam-Mossley Station option. However, management determined the costs
of this option were more manageable and prudent, and considered that the
project could be implemented and sufficiently responsive to NRG’s system

integrity issues within a reasonable time period.

In March 2016, Union agreed to provide NRG with additional gas supply at
Union’s Bradley Station. This agreement set in motion the implementation of

the Four System Integrity Projects.
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The SNC-Lavalin System Integrity Study Option vs. Putnam to Culloden Pipeline

30.In March 2016, SNC-Lavalin completed a report that summarized the results of system
modelling and pressures, and recommended projects to address pressure issues
experienced in the Northeast and Southwest quadrants (the “SNC Study”). Attached
as Exhibit “C” to this Affidavit is a copy of the SNC Study.

31.The SNC Study was limited in scope, focusing on the extent to which NRG Corp. wells
were required for system integrity purposes, and it did not take into account additional
gas supplies secured from Union at the Bradley Station.

32.NRG did not ask SNC-Lavalin to revise its study based on the additional gas supply
from Union because: (a) it would be costly and require a lengthy new system analysis;
and (b) the time required to complete a new analysis and revise the study would likely
result in significant delays to the resolution of inadequate flows that needed to be

urgently addressed.

33.The SNC Study recommended the following pipeline to address low pressure issues

in the Northeast quadrant near Brownsville:

South on Lewis Road to Harrietsville Road and continuing south on Whittaker
Road (4”), and then east on Wilson Line (proposed 3”), south on Pigram Line
(27), east on Ostrander Line (a proposed 3” line, parallel to the existing 2" line),

and south on Brownsville Line to the area around Brownsville (3”).

34.However, after analyzing its options (including the option proposed through the SNC
Study) NRG determined that the most effective means of diverting gas supplies from
the Putnam Station to areas in the Northeast near Brownsville, was directly through

the Putnam to Culloden Pipeline:

South from Putnam Station, east on Cromarty Drive and Salford Road
(proposed 47), briefly in a generally Northeast direction on Pigram Line
(proposed 4”), and then south on Culloden Line to Ebenezer Road (proposed

3”) to the area around Brownsville.
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Attached as Exhibit “D” to this Affidavit is are drawings showing the proposed Putnam
to Culloden Pipeline route (Phase I) as well as the Bradley Station to Wilson Line
Project (Phase 2).

35.The Putnam to Culloden Pipeline was a superior option over the SNC-Lavalin option,

for the following reasons:

a. The SNC-Lavalin option would have created a 2" pipeline “choke point”

potentially resulting in future pressure and reliability issues;
b. The Putnam to Culloden Pipeline:

i. Allowed for delivery of higher pressure gas into Brownsville by utilizing
a larger pipeline diameter, along a more direct and shorter route, with

fewer turns;

ii. Did not rely on incremental pressure at Putnam Station to resolve the

dangerously low pressure issues in the region; and

iii. Provided secondary benefits, such as facilitating future growth where
customer demand was known and improved reliability by implementing

a two-way feed.
The Development and Implementation of the Putnam to Culloden Pipeline

36.The additional gas supply provided by Union at Bradley Station was not in close
proximity to the Northeast quadrant of NRG’s system where low system pressure
posed the greatest risk to customers, nor was this additional gas supply in close
proximity to the Southwest quadrant near Aylmer where low pressures were also a

concern.

37.In June 2016 SNC-Lavalin provided NRG with a take-off analysis (the amount of gas
that could be delivered to parts of the system at sufficient pressures) for the system
supply lines from Bradley Station to the Wilson Line. The purpose of this take-off

analysis was to determine how far south the utility could run a plastic pipeline solution
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to increase pressures in the Aylmer area, which would in turn allow the Southwest

guadrant to maintain its pressures.

38.The take-off analysis indicated that the system required a high pressure plastic
pipeline (which required a variance from Canadian Standards Association standards),
in order to provide sufficient gas volumes directly from the Bradley Station into the low
pressure areas in the Southwest quadrant. This would in turn allow the Southwest
guadrant to maintain reasonable pressures and also prevent migration of gas from the

Northeast into other areas of the system.

39.Based on the results of the take-off analysis, NRG concluded that improving flows in
the Northeast of the system from the Bradley Station would require a steel pipeline,
triggering a leave to construct application. As an alternative, NRG elected to supply
the Northeast with additional gas flows by way of a plastic pipeline fed locally from the

Putnam Station.

40.NRG then determined that because the system was being bolstered in the west and
southwest areas by the Bradley Station to Wilson Line, it could then divert gas from
the Putnam station to achieve increased pressures in the Northeast quadrant. This
resulted in the Northeast problem area being fed from a local station instead of
drawing from other parts of the system, hence the Putnam to Culloden Pipeline was

developed.

41.Therefore, after careful consideration, NRG determined that the new gas supply at the

Bradley Station was most effectively managed as follows:

a. The Bradley Station Project, which enables the distribution system to receive

new Union gas at a higher receipt pressure from the Bradley Station;

b. The Bradley to Wilson Line Pipeline, which packs the Southwest quadrant near
Aylmer with sufficient gas quantities and pressures so they do not take away
pressures from the North and East. This pipeline feeds directly into the
Springwater Pipeline which directly supplies sufficient gas quantities and
pressures to high risk areas south of Aylmer; and
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c. The Putnam to Culloden Line, which establishes a pipeline independent from
the other projects and increases gas pressures in the Northeast quadrant while
also protecting the pull of gas away from the Northeast quadrant by tying into
the local Putnam Station.

42.NRG determined that the Four System Integrity Projects would have the combined
effect of increasing gas quantities and pressures in the areas where they were most
needed. Attached as Exhibit “E” to this Affidavit is correspondence related to the SNC-
Lavalin take-off analysis.

43.In order to achieve its intended effect, the Putnam to Culloden Pipeline did not require
additional volume or pressure at Putnam Station (which would have required costly
upstream reinforcements). This pipeline increased pressures in the Northeast
qguadrant near Brownsville because it had the effect of connecting the Putnam Station

directly to the Northeast and thereby diverted gas volumes to crucial areas.

44.NRG further determined that the cost of the Four System Integrity Projects allowed
management to act quickly to resolve its system integrity concerns and avoid
construction delays from a leave-to-construct application.

The Putnam to Culloden Pipeline Should Not Have Been Deferred

45.The Putnam to Culloden Pipeline project was a priority project since it alleviated the
dangerously low pressures documented in the Northeast quadrant near Brownsville.
In fact, NRG determined that the Putnam to Culloden Pipeline was the most important

of the Four System Integrity Projects.

46.As General Manager, | could not, for another heating season, continue to risk the
safety of the Operations Manager and dispatch technicians who were continuously
monitoring system pressures in challenging conditions, nor could | accept the risk of
dangerous system outages or interrupted service to NRG’s customers. These risks

were particularly high in the Northeast quadrant of the system.

47.The availability of additional gas supply from Union at the Bradley Station was a clear

change in circumstances that presented an opportunity for NRG to expeditiously
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address its pressing system integrity concerns with viable solutions that had not been

previously explored.

48.In summary, NRG’s urgency in moving forward with the Putnam to Culloden Line was
based on the following:

a. The need to provide safe and reliable natural gas for all of its customers;

b. The obligation to take steps to reduce the health and safety risks for employees

associated with addressing low pressure in the Northeast over another winter;

c. The need to alleviate pressure on NRG's limited staff and resources that were
stretched in monitoring system pressures, in particular in the Northeast area

near Brownsville;

d. The need to eliminate the possibility of another November 2014 catastrophic
event (customer service interruptions and dangerously low system pressures

that could lead to system outages); and

e. The desire to uphold the public’s confidence in NRG’s ability to provide safe,

reliable natural gas within its service areas.

49. Since the only additional supply of gas was coming in from the Bradley Station, and
the Northeast quadrant required additional volumes and pressure of gas in the
Brownsville Area, NRG had no alternative but to build a pipeline to divert gas from the

west to east of the system.
The Putnam to Culloden Pipeline had a Material Impact on System Integrity Issues

50.The Putnam to Culloden Pipeline successfully alleviated system integrity issues
related to dangerously low pressures in the Northeast quadrant.

51.ENGLP is no longer observing significant low pressure issues in the Northeast
guadrant near the Brownsville area. This observation is consistent with modelling of

the system completed by Cornerstone Energy Services in 2018 (the “Cornerstone
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Study”), which accounts for the impacts of the Putnam to Culloden Pipeline. Attached

as Exhibit “F” of this Affidavit is a copy of the Cornerstone Study.

52.The outcome of improved flows in the Northeast quadrant has in turn alleviated the
utility’s pressing concerns regarding employee and public safety, interrupted services,

system outages, and reputational damage.

The Putnam to Culloden Pipeline Improved System Reliability and Facilitated

Future Unsubsidized Growth of the Distribution System

53. Although the primary objective of the Putnam to Culloden Pipeline was to address
system integrity issues, two important secondary benefits of the line are: (i) improved

system reliability; and (ii) the facilitation of future unsubsidized growth.

54. A good utility practice and sound system integrity principle is to loop a line in order to
ensure continuity of service in the event of a line break or leak. The Putnam to
Culloden Pipeline achieves this and improves system reliability through a two-way
feed. This two-way feed pipeline allows additional gas to be put into the system and
it also ensures that, in the event of a break or leak along this stretch of main, the flow
of gas can be isolated at the leak and customers can be back-fed from the other

direction, thereby minimizing impact to customers.

55.In terms of the Putnam to Culloden Pipeline facilitating future unsubsidized growth,

the following points are salient:

a. The line increased pressure in the Northeast quadrant near Brownsville such

that ENGLP can safely and prudently add customers;

b. There are approximately 69 existing residential and commercial customers that

are receiving services by way of this line; and

c. The line has the potential to connect approximately 250 future residential rate

class customers in the South-West Oxford area.

56.1n 2013-2015, both residential and commercial customers approached NRG to receive

increased supply or to be connected to the distribution system. However, NRG lost
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opportunities for commercial growth because it did not have sufficient gas volumes
and pressures to meet this demand. Attached as Exhibit “G” to this Affidavit is
correspondence from residents expressing interest in a natural gas connection in the

Northeast quadrant.

57.NRG, and now ENGLP, felt compelled to participate in, and assist with, the economic
and civic growth in the region. Accordingly, future growth was a secondary benefit
considered in NRG’s capital plan decision-making. Attached as Exhibit “H” to this
Affidavit is a copy of a presentation delivered to Southwest Oxford by Brian Lippold
regarding potential options to expand in response to requests for natural gas

connections from prospective customers in the Northeast quadrant.

58.The Putnam to Culloden Pipeline, as noted above, facilitated a number of additional
customer connections and the vast majority of connected customers are situated
along the line or a distance from the line by way of an extension. These connections
which include residential and high volume commercial and industrial customers.
Attached as Exhibit “I” to this Affidavit is a map and chart which includes the noted line
extensions. Furthermore, the following extensions from the Putnam to Culloden
Pipeline which facilitated these customer connections were approved for inclusion into

rate base in Phase 1 of the Application:
a. 2-inch Pipeline along Salford Road from Culloden Line to Dereham Line;
b. 2-inch Pipeline along Prouse Road, from Culloden Line to Dereham Line; and
c. 2-inch Pipeline along Dereham Line from Salford Road to Rouse Line.

59.As growth was a secondary consideration in implementing the line, a current
Profitability Index (P1) is provided to demonstrate the project feasibility of the Putnam
to Culloden Pipeline. The results of this analysis are attached as Exhibit “I” to this
Affidavit is a summary of the Pl analysis, which has been vetted to ensure that it does

not contain proprietary or commercially sensitive information.

Efforts to Reduce Reliance on Locally Produced Premium Gas
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60.At the time that the Four System Integrity Projects were implemented, NRG had
assessed and determined that there were no other viable gas supplies in the south of
the system aside from the NRG Corp. wells. Furthermore, the SNC Study illustrated
what the utility already knew, which was that NRG Corp. wells were required to supply

the Southeast quadrant for system integrity purposes.

61. The quantity of gas supplied by NRG Corp. represents under 2% of the total gas usage
for the entire system and increasing volumes in the south through other sources would
have had little to no impact on the dangerously low volume and pressure issues

experienced in the Northeast quadrant.

62.NRG was mindful of the issue of premium priced local gas raised by the Board in the
2011 rates proceeding where the OEB expressed concern of NRG Corp.’s market

power and the incremental cost to ratepayers for such premium gas.

63.1n fact, NRG took the following concrete steps, with the goal of responding to the

Board's concerns:

a. In 2014, NRG made attempts to obtain additional gas from Union in the
Southeast quadrant. NRG was not able to obtain gas in this area due to the
high cost associated with reconfiguring the NRG system in the south to address
the uptake of gas from small diameter lines and undersized valves and

connections.

b. In 2016 and 2017, NRG explored the possibility of trucking in compressed
natural gas (“CNG”) for the south area of the system. This option was not
viable because of the high cost of CNG, capital to receive CNG, and ongoing

operational trucking costs.

c. In 2017, NRG examined the potential to obtain additional well gas from areas
outside of the system, also from wells located in Lake Eerie. At that time, the

available options were cost prohibitive.

Prudency of the Putnam to Culloden Pipeline
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When NRG developed and implemented the Putnam and Culloden Pipeline, NRG was
under pressure to address dangerously low system pressures that posed a serious
risk to public safety, employee safety and continuity of service to customers. It was
not an option to leave this system integrity issue unresolved. Rather, addressing this
system integrity issue drove management to aggressively pursue solutions to improve

the movement of natural gas within the system.

NRG carefully and prudently analyzed its options with the aim of identifying the most
viable, cost effective and expeditious solution. Throughout this process, NRG felt
Union was being uncooperative. So NRG took the extreme step of filing a “failure to
serve” application with the Board in November 2016, in a last ditch effort to secure

additional gas volumes at reasonable pressures.

NRG was up against the clock to implement a solution in advance of the next heating
season. Simply put, unnecessary or prolonged delays in implementing a solution were

not acceptable to management.

The Four System Integrity Projects were set in motion when Union agreed to supply
NRG with additional gas at the Bradley Station. This agreement was a significant
change in circumstances that opened the door to a previously inaccessible, cost-
effective solution that could be quickly implemented. Although these projects are not
all connected, they work in harmony with one another to direct flows to low pressure
areas of the system and also prevent the pulling of gas away from crucial areas.
Therefore, each component was required and beneficial in targeting the concerning
low system issues in the Southwest and Northeast quadrants of the distribution

system.

In particular, the Putnam to Culloden Pipeline was determined to be the most crucial
of the Four System Integrity Projects since the greatest risk arose from the
dangerously low pressures in the Northeast quadrant near Brownsville. The Putnam

to Culloden Pipeline sought to, and in fact did, alleviate low pressures in this area.
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69. Furthermore, the Putnam to Culloden Pipeline is a used asset, currently serving
numerous residential and commercial customers with the potential to meet the

growing local demand for natural gas.
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NOTICE

This document contains the expression of the professional opinion of SNC-Lavalin Inc. (“SNC-
Lavalin”) as to the matters set out herein, using its professional judgment and reasonable care. It
is to be read in the context of the Services Agreement Dated May 22, 2014 (the “Agreement”)
between SNC-Lavalin and Natural Gas Resources Limited (the “Company”), and the
methodology, procedures and techniques used, SNC-Lavalin's assumptions, and the
circumstances and constraints under which its mandate was performed. This document is written
solely for the purpose stated in the Agreement, and for the sole and exclusive benefit of the
Company, whose remedies are limited to those set out in the Agreement. This document is meant
to be read as a whole, and sections or parts thereof should thus not be read or relied upon out of
context.

SNC-Lavalin has, in preparing this report, followed methodology and procedures, and exercised
due care consistent with the intended level of accuracy, using its professional judgment and
reasonable care. Unless expressly stated otherwise, assumptions, data and information supplied
by, or gathered from other sources (including the Company, other contractors, testing laboratories
and equipment suppliers, etc.) upon which SNC-Lavalin’s opinion as set out herein is based has
not been verified by SNC-Lavalin; SNC-Lavalin makes no representation as to its accuracy and
disclaims all liability with respect thereto.

SNC-Lavalin disclaims any liability to the Company and to third parties in respect of the
publication, reference, quoting, or distribution of this report or any of its contents to and reliance
thereon by any third party.
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1. INTRODUCTION

Natural Resource Gas Limited (NRG) own and operate a gas distribution system (NRG
System) in Ontario. NRG’s franchise area is located south-east of London and includes
the towns of Aylmer, Belmont, Brownsville, Port Burwell, Springfield, Straffordville, and
Vienna. A map showing the NRG System and the NRG franchise area is attached in
Appendix A.

Gas is supplied into the NRG System from Union Gas Limited (UGL) at 7 different
locations: Belmont Station, Harrietsville Station, Brownsville Station, Bayham Station,
Eden Station, and North Walsingham Station. Gas is also supplied from gas wells owned
by the NRG Gas Corporation (NRG Gas Corp wells), located in the NRG franchise area.

The gas demands in the NRG System are mainly for residential heating, small industrial
customers, and grain drying. The residential heating demand peaks during the winter
months, the small industrial customers include heating which means that they peak in the
winter, while the grain drying demand usually occurs in autumn or winter, but can occur at
any time during the year.

NRG are currently experiencing periods of very high gas demand, usually on cold days
when grain drying is under way, where gas pressure gets very low in certain parts of the
system. NRG want to determine if there are viable, cost effective alternatives to the
purchase of natural gas from their current suppliers to maintain adequate system
pressures and volumes required to meet this seasonal demand. Alternatives could
include: looping existing pipelines in the system, adding new pipelines to the system,
modifications to UGL interconnects, and connections to new gas wells.

NRG have contracted SNC-Lavalin Inc. (SNC-Lavalin) to study NRG's existing gas
distribution system and recommend viable solutions to meet NRG’'s requirements. This
report contains the results of the study.

2. OBJECTIVES AND SCOPE

SNC-Lavalin used the following steps to complete the study:

e Build a model of the NRG System in DNV-GL's transient hydraulic pipeline
simulation tool, the Synergi Pipeline Simulator (SPS).

¢ Simulate the NRG System using actual data. Winter residential data will be used
when grain drying is also underway to simulate the highest gas demand in the
system.

¢ Benchmark the simulation to confirm that the model matches actual NRG System
performance.

» Test various solutions to alleviate low pressure conditions in the NRG System.

* In concert with NRG select the optimum solution taking NRG’s judgments on
constructability, and cost into account
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3.

* Test the optimum scenario by increasing gas demand in the NRG System

INPUT DATA AND ASSUMPTIONS

A cold front moved into the NRG franchise area on November 12" 2014 dropping
temperatures by about 20°C over a short period of time and creating a large gas demand
from residential customers. In conjunction with this, grain drying was occurring at various
farms within the NRG franchise area. NRG noted that gas pressures in the system during
this time period were very low.

NRG has provided data from November 12", 2014 to be used as input to the SPS model
to simulate the highest gas demand case. In the tables of input data below, data from
November 12", 2014 is identified as “Actual Data”. Pipeline pressures at various locations
in the NRG System that were used to benchmark the model are contained in section 3.6.

The data for the study was collected from the documents provided by NRG. Each
document has been attached in Appendix B for reference. Appendix B contains the
following:

* General Transient Analysis Data Requirements

* Pipe specification

e E-mail containing input data

* Direct Purchase Twelve Month Volume Report of November 21%, 2014
* Gas pressure at all measured locations on November 12", 2014

* E-mail containing input data

e E-mail containing input data

* Gas flow rates on November 12", 2014

¢ E-mail containing input data

e Contracted labour and material costs for SW Ontario Market

* Base Map of NRG system. Note that the CAD drawing contains additional
details of customer connections

* Town Maps for Aylmer, Belmont, Brownsville, Port Burwell, Springfield,
Straffordville, and Vienna

The NRG model was separated into two parts:

e Belmont Belmont Station and the Northern portion of the town of
Belmont
e Main System The southern portion of the town of Belmont and the

remainder of the NRG System
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This report focuses on the main system which was affected by the November 12", 2014
cold front while the Belmont section of the system was not significantly affected by the

cold front.

SNC-Lavalin has used their previous experience and best judgement to assume typical
values for any data required by the SPS model that NRG was unable to provide. This
data is marked as “Assumed” below.

3.1. FLUID PROPERTIES

Typical natural gas composition for the NRG System is shown in Table 3.1-1.

3.2. PIPELINE PHYSICAL DATA & SOIL PROPERTIES

Table 3.1-1 The NRG Gas Composition

Component % Mole
oF 94.85
C, 3.40
Cs 0.16
Cq 0.04
Cs 0.01
C3+ 0.01
N, 0.80
CO, 0.69
0, 0.01
H. 0.03
Total 100.00

The applicable pipeline physical data for this study were collected from the documents
provided by NRG (see Appendix B). The pipes are made of Medium Density Polyethylene
(MDPE). The pipe physical data and the soil properties are shown in Table 3.2-1.

Table 3.2-1 Pipeline Physical Data and Soil Properties

Description Parameter
Maximum Allowable Operating Pressure (Winter) 80 psig
Assumed Ground Temperature (Winter) 0.0°C
Assumed Pipe Depth of Burial 20in
Assumed Pipe Roughness 0.005 mm
Assumed Pipe Thermal Conductivity 0.398 W/m°C
Assumed Pipe Heat Capacity 2.35 KJ/Kg°C
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Pipe Density 939 Kg/m®
Assumed Winter Soil Thermal Conductivity 0.5 W/m°C
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Pipe wall thickness is different depending on the pipe size used in the gas network. The
pipe nominal sizes and wall thicknesses are presented in Table 3.2-2.

Table 3.2-2 Nominal Pipe Sizes and Wall Thicknesses Used in the Model

Nominal Size | Wall Thickness

(Inches) (Inches)

6 0.576

4 0.391

3 0.304

2 0.216

1% 0.166

1 0.120

3.3. VALVE DATA

The valve flow coefficients (Cv) for the block valves have been summarized in
Table 3.3-1. Typical valve data for the block valves were assumed based on previous

experience.
Table 3.3-1 Block Valve Data
Valve Size Valve Tvpe Fully Open Valve Coefficient - Cv Cv Opening and
(NPS) yp (USGPM/psi0.5) Closing Curve
6 Gate 2020 Linear
4 Gate 850 Linear
3 Gate 500 Linear
2 Gate 165 Linear

There are a number of valve stations in the NRG System. The locations of these valve
stations are shown in Figures 3.3-1 to 3.3-6.
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Figure 3.3-2 The Helder Road Valve Station
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Figure 3.3-3 The Whittaker Road Valve Station

Figure 3.3-4 The Springfield Road Valve Station
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Figure 3.3-5 The Richmond Road Valve Station

Figure 3.3-6 The Fairground Road Valve Station
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3.4. GAS REGULATOR DATA

The datasheets for the gas regulators were not available; therefore, the required data is
based on a typical control valve Cv for the corresponding valve size. The assumed gas

regulator data is presented in Table 3.4-1.

Table 3.4-1 Gas Regulator Data

EB-2018-0336
Exhibit 1
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Schedule 2
Page 12 of 104

Fully Open Upstream | Downstream
Regulator Reglilzlztor Valve Cv vs Stem Pressure Pressure
Location Coefficient - Cv Position Curve Set-Point Set-Point
(NPS)
(USGPM/psi0.5) (psig) (psig)

Belmont North 2 30.1 Equal Percentage 33 -
Belmont South 3 40 Equal Percentage 78 g
Brown
Culloden 2 30.1 Equal Percentage 38 -
Glencolin 4 50.1 Equal Percentage 65 -
Hacienda Talbot 4 50.1 Equal Percentage - 52
Aylmer North 4 50.1 Equal Percentage 65
Brownsville North > 30.1 Equal Percentage - 30
Imperial 4 50.1 Equal Percentage - 28
Port Bruce 4 50.1 Equal Percentage - 30
Rogers
Mushroom 2 30.1 Equal Percentage - 30
Talbot 2 30.1 Equal Percentage 42 -
Vienna Tunnel 2 30.1 Equal Percentage - 30

3.5. OPERATING DATA

There are seven UGL Stations that supply natural gas into the NRG System. The flow rate

on November 12", 2014, for each station is shown in Table 3.5-1.
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Table 3.5-1 Supply Parameters

Supply Pressure | Flow Rate
Supply = (ypsig) (m°/hr)

Bayham Station 79 1207
Belmont Station Assumed 80 521
Brownsville Station Assumed 50 49

Eden Station 83 1167
Harrietsville Station 89 3621
North Walsingham Station 83 997

Putnam Station 81 1604

The gas wells in the NRG franchise area have been added together based on location and
included in the model in 3 groups. The well group locations and flow rate on November
12", 2014, are shown in Table 3.5-2.

Table 3.5-2 Gas Well Group Locations

Actual
G‘:’::p Location Flow3 Rate
(m”/hr)
1 On 2™ Concession Rd north of Barth Side Rd 78
2 Fairground Rd and Regional Rd #28 204
3 Nova Scotia Line Between Richmond Rd and 204
Woodworth Rd

Note that the gas well groups are referred to in this report using a “group name” as shown
in Table 3.5-3.

Table 3.5-3 Gas Well Group Names

Gas Well Group Location Group Name

On 2™ Concession Rd north of Barth Side Rd 2nd Concession

Fairground Rd and Regional Rd #28 Fairground

Nova Scotia Line Between Richmond Rd and Woodworth Rd Scotia Line

There are 9 towns in the NRG franchise area that form the major residential deliveries. In
addition, there are many farms outside these towns that consume a significant portion of
the gas flow. The following assumptions were made to estimate the flows to each
customer:

* The average annual dwelling consumption is 2400 m®

* The distribution of dwellings between each town was determined by a manual
count of dwellings on each town map.
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e The average dwelling consumption was increased to account for dwellings not

counted on the map.

e Farm consumption for grain drying or other activities is determined based on the
corresponding flow rate that achieves the pressure benchmark data.

e Pressure benchmark data are assumed to occur simultaneously.

The number of dwellings within each large town was estimated by NRG and is shown in

Table 3.5-4.

Table 3.5-4 Number of Dwellings in each Town

Town

Number of
Dwellings

Aylmer

2030

Belmont

565

Brownsville

150

Nilestown

100

Port Burwell

319

Port Bruce

150

Springfield

235

Straffordville

150

Vienna

150

3.6. BENCHMARK DATA

Actual supply pressures and locations for the high flow rate day November 12", 2014 are
shown in Table 3.6-1. Pressures provided are assumed to be gauge pressure.

Table 3.6-1 Benchmark Pressures

Actual
Location Pressure Type
(psig)
North Walsingham 83 UGL Input
New England 79 UGL Input
Putnam Station 81 UGL Input
Harrietsville Station 89 UGL Input
Ridge Rd 83 UGL Input
Rogers Rd and Talbot Ln 42 Feeding town of Aylmer
Hacienda Rd and Talbot Ln 52 Feeding town of Aylmer
John St South at Bradley Creek 51 Feeding town of Aylmer
Beech St 65 Feeding town of Aylmer
Belmont South 78 Feeding town of Belmont
Belmont North 33 Feeding town of Belmont
Port Bruce 53 Feeding town of Port Bruce
Brownsville South 38 Feeding town of Brownsville
Vanmoerkerke 63 Customer
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Actual
Location Pressure Type
(psig)
YPMA 9 Customer
Sylvite Avon 55 Customer
FS Partners Straffordville 54 Customer
Klassen Farms 55 Customer
Kingsmill Grain 21 Customer
Graydon Farms 33 Customer
Isaak Bartsch 59 Customer
Best Line Farms 35 Customer
Herman 74 Check Point
Doerksen 60 Check Point
Whittaker Rd and Yorke Ln 79 Check Point

3.7. SEED FLOW RATES
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The flow rates in Table 3.7-1 were input into the SPS model and used as an initial seed to
help the model get to steady state conditions faster. These flow rates were the highest
flow rates seen in NRG's Direct Purchase Twelve Month Volume Report of November
21, 2014. Town flow rates were increased by the number of dwellings in that town.
These flow rates were modified as required to match flow rates shown in Tables 3.5-1 and
3.5-2 and the gas pressures in Table 3.6-1 above.

Table 3.7-1 Seed Flow Rates

Location FI&:‘; /::{Ste

Aylmer 480

Belmont 130
Brownsville =4
Nilestown 15
Port Burwell 73
Port Bruce 54
Springfield 54
Straffordville e
Vienna 23
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3.8. ASSUMPTIONS

The following assumptions were made to complete this study.

1)
2)

3)

4)
5)
6)

All the existing valves in the system are open at all times during normal operation.

The consumption of residential and industrial gas take-offs is known and the
delivery pressure is calculated by SPS.

The “Dedicated 6” Line — IGPC”, shown on the NRG System Map, is not included
in the NRG System.

There are no significant elevation differences in the NRG franchise area.
The benchmark pressure data occurs simultaneously.

The maximum discharge pressure to the system from the UGL Stations is limited to
80 psig so that it does not exceed the MAOP of the line.

Gas demand from dwellings not accounted for the in the town maps are included in
other take-offs across the network.

All known grain drying farms are assumed to be operational and draw gas at a rate
dictated by their corresponding inlet pressures on the high flow day of November
12", 2014.

4. CALCULATIONS AND METHODOLOGY

The hydraulic calculations were conducted using SPS by DNV-GL, Version 10.0. SPS is a
network modeling software package designed for the analysis of steady-state and
transient pipeline operation.

The gas flow rates in Tables 3.5-1 and 3.5-2 and the gas pressures in Table 3.6-1 were
input into the SPS model. SPS then calculated a flow rate for all gas customers in the
system and resolved to a steady state.

Once a steady state for November 12th, 2014 had been achieved, SPS calculated flow
rates were used as inputs to the model and gas pressures were calculated by SPS.

The working model contains a gas take-off flow rate for each customer and a gas input
flow rate for each UGL station and the gas well groups.

5. BENCHMARKING RESULTS

The results of the benchmarking using data for November 12th, 2014 are shown
graphically on the Benchmark Results Schematic in Appendix C. Note that the layout of
the NRG System on the Benchmark Results Schematic (and all of the other schematics
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included in this report) is a very close approximation of the NRG System Map, but not an
exact match.

Please also note that the loops and pipeline extensions that were tested during the course
of this study are also shown on all of the schematics. Each of the loops or extensions has
block valves that are used to isolate the pipe. In most cases, the block valves are closed
and the additional pipe is not included in the simulation. When the loop or extension is in
operation, the block valves are open and the loop or extension has been circled on the
schematic.

Color is used to denote gas pressures calculated by SPS on the schematic. Darker colors
(black, blue, and purple) denote areas of higher pressure (>= 50 psi), green denotes the
mid-point pressure (>= 40 psi < 50 psi) while lighter colors (yellow and red) denote areas
of lower pressure (< 40 psi).

On the schematic, lower pressure areas are noted around Brownsville and in the
Southwest quadrant of the NRG franchise area. NRG reviewed these results and
confirmed that they were a close match to the actual results that are seen in their
franchise area during high gas demand days.

A comparison of the actual pressures from November 12th, 2014 and the pressures
calculated by SPS is shown in Table 5-1. The difference between the actual and
calculated pressures is also shown in the table.

Table 5-1 Actual and Calculated Pressures

Calculate Pressure
Location Actuszl :ir e)s Sy Prt%;.';.ls:ued Differential
A (psig) (psi)
North Walsingham 83 77 6
Bayham 79 79 0
Putnam Station 81 81 0
Harrietsville Station 89 83 6
Eden 83 75 8
Rogers Road and Talbot Line 42 34 8
Hacienda Road and Talbot Line 52 48 4
John St S at Bradley Creek 51 47 4
Beech St 65 64 1
Belmont South 78 78 0
Port Bruce 53 53 0
Brownsville South 38 38 0
Vanmoerkerke 63 63 0
YPMA 9 11 2
Sylvite Avon 55 55 0
FS Partners Straffordville 54 54 0
Klassen Farms 55 55 0
Kingsmill Grain 21 21 0
Graydon Farms 33 a3 0
Isaak Bartsch 59 59 0
Best Line Farms 35 35 0
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Calculated Pressure
Location Actua(l :: e)s RS Pressure Differential
= (psig) (psi)
Herman 74 74 0
Doerksen 60 59 1
Whittaker Road and Yorke Line 79 72 7

The differences in pressure between the actual pressure and the pressure calculated by
SPS are small enough that the model can be deemed to match the system during the high
demand day of November 12th, 2014.

To match the gas pressures in the NRG System as shown above, SNC-Lavalin modified
the “seed” flow rates as shown in Table 5-2.

Table 5-2 Modified Seed Flow Rates

Location

Modified Flow Rate

% Increase over

(ma."hr) previous estimate

Aylmer 1750 265%

Brownsville 70 200%

Port Burwell 162 120%
Port Bruce 0 N/A

Springfield 146 170%

Straffordville 74 220%

47 100%

Vienna

* Pressures at the town gate for Port Burwell are lower than the required pressure so the
flow rate is listed as zero (0).

IMPROVING SYSTEM INTEGRITY

The model shown in the Benchmark Results Schematic was deemed the baseline model
and used as the starting point for further study. This baseline model was modified to
attempt to alleviate the low pressure areas in the southwest and around Brownsville.

Modifications that were considered to the system configuration included:

* Looping existing pipelines in the system

* Adding new pipelines to the system

e Modifications to UGL interconnects

e |Increasing flow rates from gas wells
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The Benchmark Results Schematic was analysed to determine areas of high pressure that
could be easily connected to lower pressure areas. Doing so would better use the existing
system capacity.

6.1. LOOPS AND LINE EXTENSIONS

Loops and extensions to existing lines were added to the NRG System to attempt to move
gas from the higher pressure areas into the lower pressure areas. The following loops
and extensions were added to the system and will be further discussed below:

e John Wise Line Loop

¢ Glencolin Line Extension
e Wilson Line Extension

e Talbot Line Extension

In addition to the loops and line extensions above, the following were considered and
rejected as having no benefit or less benefit than the above. These loops and extensions
will not be discussed further in this report:

e (Carlton line extension from Bogus Road to Richmond Road

e Elgin Country Road extension from Jackson Line to Light Line

* Hacienda Road extension from Glencolin Road to Dingle Line

e Pigram Line Extension from Avon Drive to Wilson Line

e Loop of line to high demand gas customer in Kingsmill

e Loop of pipe to YPMA

e Springwater Road extension from just north of Brouwers Line to Conservation Line
e Springwater Road extension from just north of Brouwers Line to John Wise Line

e Lyons Line/Brownsville Road extension from Lyons Line at Putnam Road to
Pigram Line then along Brownsville Road

6.1.1. JOHN WISE LINE LOOP

The John Wise Line pipe was looped between Imperial Road and Springfield Road to try
and move gas into the south-west quadrant of the NRG system. An NPS 3 loop was
added of approximately 4070 m in length.

Adding the John Wise Line loop had negligible impact on system. Pressures were
somewhat higher around Aylmer, but still low throughout the south-west quadrant. In
general, the average pressure at pipeline intersections was constant and with no area
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having an increase of more than 2 psi. The result of this simulation is shown in Appendix
D.

Looping the John Wise Line pipe had an insignificant effect on the NRG system.

6.1.2. GLENCOLIN LINE EXTENSION

The Glencolin Line pipe was extended from Glencolin Line, approximately midway
between Imperial Road and Rogers Road, to Springwater Road to try and move gas into
the south-west quadrant of the NRG system. An NPS 4 pipeline was added of
approximately 3500 m in length.

Extending the Glencolin Line had a significant impact on the system. Higher pressures
were seen in the south and south-west quadrants of the system. Pressures west of
Aylmer increased by approximately 10 psig and pressure in the south-west quadrant
increased significantly. The result of this simulation is shown in Appendix D.

6.1.3. WILSON LINE EXTENSION

The Wilson Line pipe was extended from Putnam Road to Whitaker Road to try and
increase gas flow into the Brownsville area. An NPS 3 pipeline was added of
approximately 500 m in length.

Extending the Wilson Line did not have a significant impact on the system. Gas flow into
the Brownsville area is limited by the pressure regulator on Ostrander Road near Pigram
Line that is set to 30 psig and the check valve on Culloden Line near Keswick Road that
doesn't allow gas flow to the north. The result of this simulation is shown in Appendix D.

Increasing the set pressure of the pressure regulator to 50 psig, in addition to extending
the pipe along the Wilson Line, increases pressures in the Brownsville area above 30
psig. The result of this simulation is shown in Appendix D. However, increasing the set
pressure of the Ostrander Road pressure regulator will most likely require that a large
number of pressure regulators be installed at individual take-offs further downstream.

Adding a loop to the Ostrander Road pipeline, in addition to extending the pipe along the
Wilson Line, helps to alleviate the low pressures areas around Brownsville. The
pressures in the Brownsville area increase to just less than 30 psig, with the gas pressure
of the high demand gas customer on Culloden Line increasing to 27 psig. And of course,
increasing the set pressure of pressure regulator as well as adding the Ostrander Road
Loop increases the downstream pressures to slightly higher than 30 psig.
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6.1.4. TALBOT LINE EXTENSION

The Talbot Line pipe was extended from Culloden Road to just past Springer Hill Road to
try and move gas into the south-west quadrant of the NRG system. An NPS 4 pipeline
was added of approximately 4500 m in length.

Extending the Talbot Line did have an impact on the eastern part of the southwest
quadrant of the NRG system. System pressures in that section of the line were increased
by approximately 10 psig. However, the system pressures around Alymer were not
significantly affected. The result of this simulation is shown in Appendix D.

6.2. INCREASING GAS FLOW FROM UGL STATIONS

Increasing gas flow rates from the UGL stations could transport additional gas into the
south and around Brownsville. Increasing the flow limits of Eden and Brownsville
Stations, and increasing the pressure at the Bayham Station to 80 psig increased average
system pressures by 0.8 psi with some customers experiencing delivery pressure
increases of 3 psi or more, but did not have a significant impact on the south-west
quadrant of the system.

Solely increasing the gas supply from UGL Stations has a small impact on the system.

6.3. NRG GAS CORP WELLS
6.3.1. NO NRG GAS CORP WELLS

When gas flow from the NRG Gas Corp Wells is shut-in, much lower pressures are seen
in the south and south-west with most of the system at less than 30 psig. This indicates
that the NRG Gas Corp wells have a significant impact on the NRG system. A flow
schematic showing the results of this simulation is shown in Appendix E.

If the NRG Gas Corp wells were removed from the NRG system additional gas flow would
be required from the UGL Stations and additional pipelines would be required to move gas
from the UGL stations into the southern areas of the system.

6.3.2. HIGHER FLOW RATES FROM THE NRG GAS CORP WELLS

When gas flow rates are quadrupled from the Scotia Line group of wells, higher pressures
occur in the south and south-east, but low pressures still occur in the south-west. Gas
flow rates from the Scotia Line group of wells must increased by 7 times in order to
increase pressure in the south-west. A flow schematic showing the results of this
simulation is shown in Appendix E.

Increasing gas flow from the NRG Gas Corp wells could alleviate low pressures in the
southern areas of the NRG System. However, the increase in flow rate is significant.
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6.3.3. HIGHER GAS FLOW RATES AND THE JOHN WISE LINE LOOP

Increasing the gas flow rate from the NRG Gas Corp Wells as well as looping the John
Wise Line helps to move gas from the central south into the south-west. A flow schematic
showing the results of this simulation is shown in Appendix E. For this simulation the John
Wise line was looped between Imperial Road and Springfield Road (NPS 3 approximately
4070 m).

Adding the John Wise Line loop decreases the requirement for additional gas.
Quintupling the gas flow rate from the Scotia Line group of wells and looping the John
Wise line is roughly equivalent to increasing gas flow from the Scotia Line group of wells 7
times.

Quintupling gas flow from the Scotia Line group of wells as well as looping the John Wise
Line is an effective way of increasing gas availability in the south and moving gas into the
south-west.

7. CONCLUSIONS AND RECOMMENDATIONS

The NRG gas distribution system was modelled and benchmarked to a high gas flow day
on November 12", 2014. The simulated results were deemed to be a good representation
of the actual system on the high flow day. A series of modifications were made to the
model to attempt to alleviate low pressure areas in the south-west and around
Brownsville.

Based on the simulations completed, it appears that the NRG system integrity problem is
that gas cannot move freely from the inlet locations, in the north and east, into the south-
west quadrant and into the Brownsville area. It should be noted that the total flow rate into
the NRG system closely maiches the total flow take-off from the NRG system. Loops and
extensions of existing pipes were the most effective way of moving gas into the low gas
pressures areas of the system.

7.1. SOUTH-WEST QUADRANT

The simulation results showed that there were three viable alternatives to alleviate low
pressure in the south-west quadrant of the system:

1. Extending the Glencolin Line pipe
2. Increasing gas flow from the Scotia Line well group by 7 times

3. Quintupling gas flow from the Scotia Line well group and looping the John Wise
Line
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Extending the Glencolin Line is the more attractive alternative because it appears to be
much simpler and much less extensive than looping the John Wise Line and increasing
gas flow from the NRG Gas Corp wells.

7.2. BROWNSVILLE AREA

The simulation results showed that there were two viable alternatives to alleviate low
pressure in the Brownsville area of the system:

1. Extending the Wilson Line and increasing the set pressure on the Ostrander Road
pressure regulator to 50 psi

2. Extending the Wilson Line and looping the Ostrander Road Line

Extending the Wilson Line and looping the Ostrander Road Line is the more attractive
alternative as changing the Ostrander Road regulator set pressure will most likely require
that a large number of pressure regulators be installed at individual take-offs further
downstream.

7.3. RECOMMENDATION

The Glencolin Line extension, the Wilson Line extension, and the Ostrander Road Loop
were simultaneously added to the model. A flow schematic showing the result of the high
gad flow day is shown in Appendix F.

The result shows that the low pressure areas in the south-west quadrant and around
Brownsville have been eliminated. The Brownsville area is still colored red on the results
schematic, because the Ostrander Road pressure regulator is set to 30 psig. However,
the pressures have increased substantially with the lowest pressure at 26 psig.

It is recommended that the Glencolin Line and the Wilson Line be extended and the
Ostrander Loop be added to the NRG system.

COST ESTIMATE

An unclassified estimate was prepared for the recommended modifications above:

e Glencolin Line Extension
o Wilson Line Extension
e Ostrander Road Loop
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The cost estimates are factored estimates based on data obtained from NRG on similar

work and exclude NRG's costs, land costs, telecommunications,

assessments, legal and regulatory, third party consultation, escalation, and NRG's risk.

NRG has advised that a construction survey is not required in their franchise area.

environmental

The total cost for each pipeline segment is shown in Table 8-1. A breakdown of the costs
for each pipe segment is shown in Appendix G.

Table 8.1 — Unclassified Costs estimate

; . : Length Cost
Extension Pipe Diameter (m) (CAD $)
Glencolin Line Extension NPS 4 3200 213,800
Wilson Line Extension NPS 3 500 34,800
Ostrander Road Loop NPS 3 4060 207,900
Total - - 456,500

GROWTH LIMITATIONS

The NRG system could be impacted by two different types of growth:

e |ncrease in population in the area

e Increase in the number of high demand gas customers

The NRG system with the Glencolin Line and Wilson Line extensions and the Ostrander
Loop added into the system were investigated with the two types of growth described

above.

9.1. INCREASE IN POPULATION

The Ontario Ministry of Finance (Ontario) has produced population projections for the
Region and Census Divisions in Ontario. The NRG Franchise generally lies within the
Elgin Census Division and Ontario predicts a population increase of 3.4% in the region by
the year 2021. To simulate this increase in population we increased the demand from
each customer by 3.4% and increased the gas flow rate into the NRG system from the
UGL stations and from the NRG wells by 3.4%.

The result of increasing the gas demand to match a 3.4% increase in the population is
shown as a flow schematic included in Appendix H.
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The results schematic is very similar to the recommended results schematic from Section
7 above, except that the gas pressure in the south-west are approximately 3 psi lower.

If the population in the area increases in a uniform way throughout the franchise area,
then the NRG system when the recommended modifications have been made to the
system should be able to meet the demand for gas.

9.2. INCREASE IN THE NUMBER OF HIGH DEMAND GAS CUSTOMERS

High gas demands customers, such as grain dryers, have a large impact on the NRG
system. It is impossible to predict where the next high gas demand customer could be
introduced into the system, so high demand gas customers were simulated in various
locations in the NRG system.

The high demand customer was assumed to be equivalent to the highest average monthly
flow rate to Kingsmill Grains (277 m*hr). This flow rate was added in various locations
throughout the NRG franchise area (the 277 m3/hr was added to an existing customer’s
gas flow rate). An equivalent flow was then added to the nearest UGL station and/or to
the NRG Gas Corp group of wells to provide gas for this customer. The simulation was
run and the results were observed.

In general, if a new high demand customer added in close proximity to a UGL station, an
NRG Gas Corp group of wells or in the north, modifications will not be required to the
NRG system, as long as gas from the nearby station and/or group of wells can be
increased to satisfy the customer’s gas demand.

If a new high demand customer is added in the south-east the line feeding the customer
and in some instances the lines immediately upstream of the customer would need to be
looped.

If a new high demand customer is added in the south-west then looping would be
required.

Examples of high demand customer simulations performed are as follows:

e On Avon Drive near Pigram Road
o Gas flow must be increased from Putnam and Harrietsville Stations
o Slight decrease in gas pressures (5 psi) along Putnam Road

e On Pressey Line near Springer Hill Road

o Gas flow must be increased from Putnam, Bayham, and Harrietsville
Stations

o Slight decrease in gas pressures (3 psi) along Hawkins Road
e On Lyons Line near Newell Road

o Gas flow must be increased from Harrietsville Station and a slight increase
from Putnam Station
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o No significant pressure drop in the system
e On Chalet Line off Springfield Road

o Gas flow must be increased from Putnam Station and a slight increase
from Bayham Station

o Gas pressure decreases by about 10 psi in the centre of the south-west
section of the system

* On Pulley Road

o Gas flow must be increased from Putnam and Harrietsville Stations and the
Scotia Line group of wells

o Very low gas pressures (17 to 29 psi) along Pulley Road. Would need to
loop Pulley Road, Forsythe Road, and lower portion of Springwater Road

¢ On Vienna Line and Carter Road

o Gas flow must be increased from the Scotia Line group of wells, and Eden
and North Walsingham Stations

o A portion of the Vienna Line must be looped
e On 3" Concession Road

o Gas flow must be increased from the Fairground group of wells, and either
the 2™ Concession group of wells or the North Walsingham Station

o No significant pressure drop in the system
e On Clark Road and Glen Erie Line

o Gas flow must be increased from the Fairground group of wells and Eden
Station

o Clark Road and Tunnel Line and Glen Erie Line must be looped

It is recommended that a steady state simulation be performed when a new high demand
gas customer is added to the system to determine the impact that this will have on the
NRG system and the modifications required, if any, to meet the new demand.
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Appendix A - NRG System Map



Filed: 2019-01-31

EB-2018-0336

Exhibit 1

Tab 4
Schedule 2
Page 28 of 104

[y T ——

—— -

SEAIBA HO INUS PUNOID Mojieg < =z .\\ mn
SOAIBA }O INYS PUNOIY eAoqy B4 POk v/
CA
/
SNOILVLS SVD NOINN / DHN / /
\

#*
"SSIHONVHL DHN [

"STI13M dHOO DHN

Odol - AN .9 @3Llvola3g ettt
iejawe|q ,00° | (edid) eomesg
Jelswelq ,g2'L (edid) aojuag

iajewelq .2 (edid) souesg

Jejawelq g (adid) eojnies

lejewe|q v (adid) eociues

J932welg 9 (adid) eajnieg

dey walsAs HHN

£-A9YLLOZ | Uer

pajjuil] sen 9oInosay jeimenN




Filed: 2019-01-31
EB-2018-0336

)
SNC+LAVALIN

OIL & GAS BUSINESS UNIT

NATURAL RESOURCE GAS LIMITED

Transient Simulations of the NRG
Distribution System Report

Page 29 of 36

Revision No.: A

Exhibit 1

Tab 4
Schedule 2
Page 29 of 104

Date: March, 2016

Appendix B — Reference Documents



GENERAL TRANSIENT ANALYSIS DATA RE

1) Elevation profile in an electronic format

e Not applicable. I suspect that this is only applicable to a singular high volume pipeline.
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2) Pipeline diameter, MAOP, wall thickness, design temperature, and internal roughness
e Pipe Diameter — See base map already provided earlier;

¢  MAOP - the MAOP of our system is 80psig;

e For wall thickness, design temp and internal roughness — See Appendix A; specifications of the

pipe currently being purchased and installed. We would have to assume that all pipe

previously installed has the similar properties to achieve CSA approval.

3) Gas composition in mole percent of each component

Ontario: Typical Gas Higher Heating Value Jan-Jun Jul-Dec
[Union Gas Ltd. service area] 2013 2013
Natural Gas HHV | (GJ/standard* m3) 0.038 0.038
Ontario: Typical Gas Composition

[Union Gas Ltd. service area]

Methane mole % 94.85 94.66
Ethane mole % 3.40 3.77
Propane mole % 0.16 0.17
Butane mole % 0.04 0.03
Pentanes mole % 0.01 0.00
Hexanes+ mole % 0.01 0.00
Nitrogen mole % 0.80 0.76
Carbon dioxide mole % 0.69 0.56
Oxygen mole % 0.01 0.02
Hydrogen mole % 0.03 0.03
Total mole % 100.00 100.00

*Standard conditions: 15° Celsius, 101.325 kPa

This information is provided solely for the use of the reporting operations related to
their compliance reporting obligation under Ontario Regulation 452/09 under the
Environmental Protection Act, where applicable. While every effort has been made
to ensure the accuracy of this information, Union Gas does not warrant accuracy of
the information for any purpose. Union Gas provides no guarantee regarding gas
composition or high heating value for any specific delivery point.
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Location Max Hourly Volume (m3/hour)

Harrietsville 2,950
Putnam 3,258
Eden 1,250
Bayham 2,000
Walsingham 1,250
Belmont 538
Brownsville 170

5) Gas flow rate and pressure at each take-off point;
e Not applicable

6) Location, type and Cv of all valves
e The locations of all valves are located on the base map that was previously provided. In
terms of the type of valve and CV that information in not available.

7) Location and performance information and control logic for all compressor stations
e There are no compressor stations in our franchise area.

8) Set points for all controls on the system (discharge pressure, back pressure, flow rate, etc.)
e Pressures and flow rates are variable based on the customer load/season requirements and
commercial customer requirements.

9) Pressure reduction station locations and pressure reduction set-points
e See Appendix B

10) Schematic diagrams for the system
e You may find this detail on the base System Map already provided

11) System operating manuals (or philosophy/procedure)
e Per Z662.07 as per Regulations and Codes. Maintenance Protocol is available if required

12) P&IDs for the system
e N/A

13) Maximum and minimum ground temperatures at pipe burial depth and soil thermal
conductivities

Cond. mS/em | Rating
0-0.25 . Low
0.26-0.45 Medium
Temp range SW. ON

14) Pipe burial depth
e 20" to 48” maximum depth per code.
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Pipe diameters and wells locations
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Outlet Pressures from each Transfer Station Map No. Governed Pressure
Belmont Station: 30 PSI to Nilestown 1 30 PSI outlet to Belmont
Putnum Station: 60-80 PSI outlet pressure 2 30 PSI outlet to Belmont
Harrietsville Station: 60-80 PSI outlet pressure 3-7 30 PSI outlet to Aylmer
Brownsville Station: 30 PSI outlet pressure 8 30 PSI outlet to Port Bruce
Bayham Station: 60-80 PSI outlet pressure 9+ 10 30 PSI outlet to Brownsville
Eden Station: 60-80 PSI outlet pressure 11+ 12 30 PSI outlet to Port Burwell
N. Wallingham Station: 60-80 PSI outlet pressure
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PerformancePipe.com

DRISCOPLEX® 6300
MDPE PIPE and FITTINGS DATA SHEET

DriscoPlex® 6500 Pipe and Fittings meet or exceed: DriscoPlex® 6500 Yellow MDPE Pipe and Fittings for
ASTM D2513, D2683, D3261 Natural Gas Distribution, LPG and
CAN/CSA-B137.4 Propane Gas Distribution, Yard Gas
UPC Iron Pipe Size OD (IPS) 2" to 24",

Copper Tube Size OD (CTS) 12" to 1 %"

ASTM D3350, cell classification PE234373E and PE234375E : ! i
Coils available up through 6

PPI TR-4 designations PE2708 (PE2406) and PE8O

PPl TN-30 Outdoor Storage up to Three (3) Years per ASTM D2513
NOMINAL PIPE PROPERTIES ' : UNIT | TEST METHOD i VALUE

Density gms/ cm3 ASTM D1505 0.939 (yellow)

Melt Index (MI)  Condition 190°C / 2.16kg ' gms/ 10 min ASTM D1238 0.18

Hydrostatic Design Basis 73°F (23°C) psi ASTM D2837 1250

Hydrostatic Design Basis 140°F (60°C) psi ASTM D2837 1000

Minimum Required Strength MPa (psi) 1ISO 9080 _ 8.0 (116)

Rapid Crack Propagation (Pc) 0°C (32°F) ¥ ' Bar (psi) ISO 13478 8.5 (123)

Color; UV Stabilizer [E] -- ASTM D3350 Yellow; UV stabilized

Pipe Test Category - ASTM D2513 CEE

NOMINAL MATERIAL PROPERTIES "' | TESTMETHOD | VALUE

Flexural Modulus at 2% secant psi ASTM D790 >90,000
Tensile Strength at Yield psi ASTM D638 Type IV 2,800
Elongation at Break 2 in / min., Type IV bar % ASTM D638 >800
Hardness _ Shore D ASTM D2240 63
PENT | hrs ASTM F1473 >2,000
Vicat Softening Temperature °F ASTM D1525 227
Brittleness Temperature R ASTM D746 <-1083
1. This is not a product specification and does not guarantee or establish specific minimum or
maximum values or manufacturing tolerances for material or piping products to be supplied.
2. Values obtained from tests of specimens taken from piping product may vary from these typical When Performance Matters ,nﬂ' on
values. PWM p~{~l
3. Determination made on 8" DR-11 pipes for Full Scale test. Pc calculated in accordance with ISO
13478.
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Standard Size and Dimension Shéet”

Please visit www.performancepipe.com for the most up-to-date information

NOTE: The sizes and packaging shown represent typical Performance Pipe products. Other sizes and/or packaging may be available.
Contact Performance Pipe for additional information. Pipe weights are calculated in accordance with PPI TR-7. Dimensions and weights are
subject to change without notice.

CTS = CoPPER TUBE SIZE

; Minimum | Nominal MAOQOP (psig ; ’ : ; Number Number
Part Nosrggai Wall Qutside | Dimension |per CFR Part nght JCO?::{ Nogﬁzlnzie;ilgng Coils/Joints gﬁ:ﬁé Pallet / 48 ft.
Number (Inches) |Diameter| Ratio 192 @ 73.4° : Per Pallet or Bundles | Truck
(Inches) (Inches) F or less) 100 ft. | (feet) ID/OD/Width Bundle Footage Per Truck
1002425 1/2" 0.090 0.625 7.0 100 6.5 |1,000'| 30"/44"/6" 12 12,000’ 26 312,000°
1002445 1" 0.099 1125 115 76 14.0 | 500" | 30"/42"/11" 8 4,000 26 104,000
IPS = IRON PIPE SIZE
’ - Nominal MAOP (psig . . . . Number Number
Part Nomlnal Minimum Outside |Dimension|per CFR Part Welght Cqﬂl N°"?'”a' P_ackmg Coils/Joints Pallet/ Pallet / 48 ft.
Size Wall % : .| per Joint Dimensions Bundle
Number (Inches) | (Inches) Diameter| Ratio [192 @ 73.4 100 ft. | (feet) ID/OD/Width Per Pallet or Footage Bundles | Truck
(Inches) F or less) ' Bundie 9 | per Truck

1002239 | 3/4" 0.095 1.050 11 80 12 | 500" | 30"/44"/10" 7 3,500 26 91,000'
1002249 1" 0.120 1.315 1 80 19 | 500" | 30"/44"/12" 6 3,000 26 78,000
1002263 | 11/4" 0.166 1.660 10 89 33 | 500" | 48"/ 72"/ 7" 12 6,000' 7 42,000'
1002284 2" 0.216 2.375 1 80 63 | 500" | 52"/78"/13" 7 3,500' 7 24,500'
1002323 40’ soft bundles 50 2,000 14 28,000’

3t 0.304 3.500 11.5 76 131
1002318 500" | 70"/ 96" / 23%" 4 2,000 6 12,000’
1002349 40' soft bundles 29 1,160' 14 16,240'
1088779 4" 0.391 4,500 11.5 76 217 | 600" | 70"/93"/49%%" upright 12 7,200
1010590 1,000'| 84"/116" /49" upright 8 coils 8,000
1002367 40' soft bundles 13 520' 14 7,280'

0.576 115 76 471

1002363 500" | 84"/120" /50" upright 8 coils 4,000

6" 6.625
1002373 40 soft bundles 13 520' 14 7,280'

0.491 135 64 407

1002368 500" | 84"/120"/50" upright 8 coils 4,000’
1002384 0.750 11.5 76 798

8" 8.625 40' soft bundles 9 360 10 3,600
1071013 0.639 13.5 64 690
1007003 12" 0.944 12.750 13.5 64 1507 | 40' bulk packs 8 jts/layer 320' 6 1,920'

NOTE: The August revision was strictly for ease in reading columns for minimum wall and DR. No specific data was changed.
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The user may choose to adopt part or all of this Model Specification; however, the user should ensure that all parts used
are appropriate for the user’s purpose. See notice below.

1 General Terms and Conditions

14

1.2

1.3

1.4

1.5

Scope. This specification covers requirements for DriscoPlex® 6500 PE2708 (PE2406) polyethylene pipe
and fittings for underground gas distribution systems. All work shall be performed in accordance with these
specifications.

Engineered and Approved Plans. Underground gas distribution piping construction shall be performed in
accordance with engineered construction plans for the work prepared under the direction of a Professional
Engineer. Plans shall conform to the standards and regulations for gas distribution piping. Pipe, fittings, and
the installation shall meet the applicable requirements of the U. S. Department of Transportation, Pipeline
Safety Regulations, Title 49, Code of Federal Regulations, and Part 192. Private systems shall meet
relevant requirements of NFPA 54/ANSI Z223.1, or NFPA 58, or ASME B31.8.

Referenced Standards. Where all or part of a Federal, ASTM, ANSI, NFPA, etc., standard specification is
incorporated by reference in these Specifications, the reference standard shall be the latest edition and
revision.

Licenses and Permits. A licensed and bonded Contractor shall perform all underground gas distribution
piping construction work. The Contractor shall secure all necessary permits before commencing
construction.

Inspections. All work shall be inspected by an Authorized Representative of the Owner or Operator who
shall have the authority to halt construction if, in his opinion, these specifications or standard construction
practices are not being followed. Whenever any portion of these specifications is violated, the Project
Engineer or his Authorized Representative shall, by written notice, order further construction to cease until
all deficiencies are corrected. A copy of the order shall be filed with the Contractor's license application for
future review. If the deficiencies are not corrected, performance shall be required of the Contractor's surety.

2 Polyethylene Pipe and Fittings

21

Qualification of Manufacturers. The Manufacturer shall have manufacturing and quality control facilities that
are capable of producing and assuring the quality of the pipe and fittings required by these Specifications.
The Manufacturer's production facilities shall be open for inspection by the Customer or his Authorized
Representative. The pipe and fitting manufacturer shall be ISO Certified in accordance with the current
edition of 1SO 9001 and a documented quality management system that defines product specifications and
manufacturing and quality assurance procedures that assure conformance with customer and applicable
regulatory requirements. Upon request, the manufacturer shall provide a current Certificate of Compliance
form and independent ISO 9000 Registrar.

Bulletin: 304 | October 2011 © 2011 Chevron Phillips Chemical Company LP
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2:2 Approved Manufacturers. Manufacturers that are qualified and approved by the Project Engineer are listed
below. Products from unapproved manufacturers are prohibited. Performance Pipe, a division of Chevron
Phillips Chemical Company LP

2.3 Materials. Materials used for the manufacture of polyethylene pipe and fittings shall be PE 2708 (PE2406)
medium density polyethylene meeting cell classification 234373E per ASTM D 3350; and shall be Listed in
PPI (Plastics Pipe Institute) TR-4 with standard grade HDB ratings of 1250 psi at 73°F, and 1000 psi at
140°F. All pipe and fittings materials shall be opaque yellow in color. Materials shall be stabilized against
ultraviolet deterioration and shall be suitable for unprotected outdoor storage for at least four (4) years.

24 Polyethylene Pipe. Pipe shall be DriscoPlex® 6500 PE 2708 (PE2406) polyethylene pipe, and shall be
manufactured and tested in accordance with the latest published edition of ASTM D 2513.

25 Polyethylene Fittings. Polyethylene heat fusion fittings shall be manufactured and tested by the pipe
manufacturer in accordance with ASTM D 2513 and D.O.T. requirements.

2.6 Manufacturer's Quality Control. The pipe and fitting manufacturer shall have an established quality control
program responsible for inspecting incoming and outgoing materials. Incoming polyethylene materials shall
be inspected for density, melt flow rate, UV protection and contamination. The supplier shall certify the cell
classification properties of incoming material. Incoming materials shall be approved by Quality Control
before processing into finished goods.

2.6.1 Outgoing materials shall be checked for diameter, wall thickness, roundness, concentricity, toe-in,
inside and outside surface finish, markings, and end cut. Quality control shall verify production
checks, and test for density, melt flow rate, hoop tensile strength and ductility. X-ray inspection
procedures shall be used to inspect molded fittings for voids, and knit line strength shall be tested.
All fabricated fittings shall be inspected for joint quality and alignment. Representative tests to verify
long-term performance shall include slow crack growth, pipe inside surface ductility, and ambient
and elevated temperature sustained pressure testing.

26.2 Permanent Records. The Manufacturer shall maintain records of manufacturing location, pipe
production and resin lots for at least 50 years.

27 Compliance Tests. The Manufacturer shall certify the inspection and testing of the materials and products.
In case of conflict with Manufacturer's certifications, the Contractor, Project Engineer, or Operator may
request retesting by the Manufacturer or have retests performed by an outside testing service. All retesting
shall be at the requestor's expense, and shall be performed in accordance with the Specifications.

3 Joining
31 Heat Fusion Joining. Butt, socket, and saddle fusion joints in polyethylene gas piping shall be made using
procedures that have been qualified and approved by the Operator in accordance with Title 49, CFR, and
Part 192.283.
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3.1.1 In accordance with CFR. 49, part 192, Section 192.285, the Operator shall ensure that all persons
making heat fusion joints have been qualified to make joints in accordance with the Operator’s
Approved Qualified Fusion Procedures. The Operator shall maintain records of qualified personnel,
and shall certify that qualification training was received not more than 12 months before
commencing construction. The Contractor shall ensure that all persons making heat fusion joints
are qualified in accordance with this section.

3.1.2 The Manufacturer shall offer qualified fusion procedures and training materials for the use of the
Operator.

3.1.3 Butt Fusion of Unlike Wall Thickness. Butt fusion shall be performed between pipe ends, or pipe
ends and fitting outlets that have the same outside diameter and are not different in wall thickness
by more than one Standard DR, for example, SDR 9 (9.3, 9.33) to SDR 11 (11.5), or SDR 11 (11.5)
to SDR 13.5. Transitions between unlike wall thickness greater than one SDR shall be made with a
transition nipple (a short length of the heavier wall pipe with one end machined to the lighter wall) or
by mechanical means or electrofusion. Standard DR's for polyethylene pipe are 7.3, 9, 11, 13.5, 17
and 21.

3.2 Joining by Other Means. Polyethylene gas pipe and fittings may be joined together or to other materials by
transition fittings, fully restrained mechanical couplings, or electrofusion. These devices shall be designed
for joining polyethylene to another material and shall be approved by the Operator for use in his gas
distribution system. When joining by other means, the installation instructions of the joining device
manufacturer shall be observed.

3.21 When mechanical OD compression couplings are used, polyethylene gas pipe shall be reinforced
with a stiffener in the pipe bore. Stiffeners shall be properly sized for the diameter and wall
thickness of polyethylene pipe being joined. For service pipe connections, the stiffener length shall
match the pipe end penetration depth into the coupling.

4 Installation

4.1 General. Polyethylene gas distribution piping shall be installed be in accordance with CFR 49, Part 192,
Subpart G (mains), Subpart H (service lines), applicable codes and regulations and ASTM D 2774.

41.1 When delivered, a receiving inspection shall be performed, and any shipping damage shall be
reported to the Manufacturer within 7 days.

4.2 Burial Depth. All polyethylene gas distribution piping shall be installed in accordance with applicable federal,
state and local codes and shall have at least 12" of cover in private property, and at least 18 inches of cover
in streets and roads.
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Excavation. Trench excavations shall conform to the plans and drawings, as otherwise authorized in writing
by the Project Engineer or his Approved Representative, and in accordance with all applicable codes. The
Contractor shall remove excess groundwater. Where necessary, trench walls shall be shored or reinforced,
and all necessary precautions shall be taken to ensure a safe working environment.

Foundation & Bedding. Pipe shall be laid on grade and on a stable foundation. Unstable trench bottom soils
shall be removed, and a 6" foundation or bedding of compacted Class | material shall be installed to pipe
bottom grade. A trench cut in rock or stony soil shall be excavated to 6" below pipe bottom grade, and
brought back to grade with compacted Class | bedding. All ledge rock, boulders and large stones shall be
removed.

Pipe Handling. Pipe shall be handled in a safe manner that avoids damage to the product. When lifting with
slings, only wide fabric choker slings capable of safely carrying the load, shall be used to lift, move, or lower
pipe and fittings. Wire rope or chain shall not be used. Slings shall be of sufficient capacity for the load and
shall be inspected before use. Worn or damaged equipment shall not be used.

Backfilling. Embedment material soil type and particle size shall be in accordance with ASTM D 2774.
Embedment shall be placed and compacted to at least 90% Standard Proctor Density in 6" lifts to at least 6"
above the pipe crown. During embedment placement and compaction, care shall be taken to ensure that
the haunch areas below the pipe springline are completely filled and free of voids.

Protection against shear and bending loads. In accordance with ASTM D 2774, connections shall be
protected where an underground polyethylene branch or service pipe is joined to a branch fitting such as a
service saddle, branch saddle or tapping tee on a main pipe, and where pipes enter or exit casings or walls.
The area surrounding the connection shall be embedded in properly placed, compacted backfill, preferably
in combination with a protective sleeve or other mechanical structural support to protect the polyethylene
pipe against shear and bending loads.

Final Backfilling. Final backfill shall be placed and compacted to finished grade. Native soils may be used
provided the soil is free of debris, stones, boulders, clumps, frozen clods or the like larger than 8" in their
largest dimension.

Testing

Fusion Quality. The Contractor shall ensure the field set-up and operation of the fusion equipment, and the
fusion procedure used by the Contractor's fusion operator while on site. Upon request by the Owner, the
Contractor shall verify field fusion quality by making and testing a trial fusion. The trial fusion shall be
allowed to cool completely; then test straps shall be cut out and bent strap tested in accordance with ASTM
D 2657. If the bent strap test of the trial fusion fails at the joint, the field fusions represented by the trial
fusion shall be rejected. The Contractor at his expense shall make all necessary corrections to equipment,
set-up, operation and fusion procedure, and shall re-make the rejected fusions.
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5.2 Leak Testing. Leak testing shall be conducted in accordance with Performance Pipe Technical Note 802
Leak Testing.

5.2.1 Polyethylene gas distribution systems that are subject to D.O.T. Pipeline Safety Regulations shall
be tested in accordance CFR 49, Part 192, Sections 192.509, 192.511, or 192.513 as applicable.

5.2.2 The Contractor shall take all precautions to eliminate hazards to persons near lines being tested.
Pipes being tested shall be supervised at all times.

Bulletin: 304 | October 2011 © 2011 Chevron Phillips Chemical Company LP
Performance Pipe, a division of Chevron Phillips Chemical Company LP | 5085 W. Park Blvd | Suite 500 | Plano, TX 75093 | Phone: 800-527-0662 | Fax: 972-599-7348

NOTICE. This publication is intended for use as a guide to support the designer of piping systems, but it should not be used in place of the advice of a professional engineer.
Performance Pipe has made every reasonable effort to ensure the accuracy of this publication, but it may not provide all necessary information, particularly with respect to
special or unusual applications. This publication may be changed from time to time without notice. Contact Performance Pipe to determine if you have the most current
edition.

Page 50f 5



Huddleston, Alex

Filed: 2019-01-31
EB-2018-0336
Exhibit 1

Tab 4

Schedule 2

From: Brian Lippold [brian@nrgas.on.ca]
Sent: November 20, 2014 12:52 PM

To: Huddleston, Alex

Cc: lomeara@cpirentals.com; Mark McCord
Subiject: RE: SNC Lavalin Study

Okay Alex, Go ahead and use 2400 M3 on the high side. 2009 on the average or even low side.

Thanks,

Brian

From: Mark McCord

Sent: November-20-14 2:40 PM

To: Brian Lippold

Cc: Huddleston, Alex; lomeara@cpirentals.com
Subject: Re: SNC Lavalin Study

Ya, that sounds like a fair assessment to me.

Mark

On Nov 20, 2014, at 2:07 PM, Brian Lippold <brian@nrgas.on.ca> wrote:

—————Panertrl 104

1. should we use the 2009 ma/year as the normal average flow rate and some higher flow rate, say

2300 m®/year, as the coldest day of the year flow rate?

The gquestion was really should we do this with a high and a normal flow rate (household consumption).
Last year, we were 29% colder in the 4 traditional winter months. It stands to reason that the average
home would be about 350 m3 on a normal winter month. So for assumption purposes, | used the 4
consumption months x 350 x 1.29 (29% above the avg. year) to get 1820 for those cold months. | then
added the 609 for the remaining 8 months. That gave me 2429m3/year. So if Alex used 2400 as an

extreme years flow that would be safe. Do you agree with that loose analysis?

From: Mark McCord

Sent: November-20-14 12:41 PM

To: Brian Lippold

Cc: Huddleston, Alex; lomeara@cpirentals.com
Subject: Re: SNC Lavalin Study

Which question are you referring to?

Mark



On Nov 20, 2014, at 12:22 PM, Brian Lippold <brian@nrgas.on.ca> wrote:

We can run the report for the schools and government buildings as
they are under DP accounts. We would really don't have any large
consuming department stores of significance.

2009 cubic meters is what is still listed as the average house by
CMHC and the OEB. People put more appliances in today but they
are more efficient than ever. | think Alex was good with that number
but there was a question about psi that might be a challenge to
answer.

Sent from my iPhone

On Nov 20, 2014, at 11:59 AM, Mark McCord
<mmccord@nrgas.on.ca> wrote:

1. | am not sure what to use for a residential

load. | have never looked at the average total volume
for a residential dwelling.

2. We have many customers, my guess would be
hundreds that impact the system when they

run. Schools, manufacturing, stores and many

others. We do not separate most of these from our
residential accounts. We would have total annual
volumes for these places, but really no way to develop a
list. Also, we would have to check billing volumes for
these places to determine what time of year their
greatest load is. Our billing department may be able to
put a list together of the customers with the most
consumption in say the month of January or

February. We could start there, but we would need
volume parameters to develop that.

3. | believe Brian answered this.

Thanks
Mark

Filed: 2019-01-31
EB-2018-0336
Exhibit 1

Tab 4

Schedule 2

Page 41 of 104



Filed: 2019-01-31
EB-2018-0336
Exhibit 1

Tab 4

Schedule 2

Page 42 of 104

On Nov 20, 2014, at 10:36 AM, Brian Lippold
<brian@nrgas.on.ca> wrote:

Mark, | need your thoughts and comments on this as
soon as possible to keep Alex going. Please reply all.

Alex, Each of those small villages are less than 150
homes. You can count them but they are not large
factors. They are also not very concentrated. You can
certainly add them if the load total is significant to you.

Thanks,

Brian

From: Huddleston, Alex
[mailto:Alex.Huddleston@snclavalin.com]
Sent: November-20-14 10:01 AM

To: Brian Lippold

Cc: lomeara@cpirentals.com; Mark McCord
Subject: RE: SNC Lavalin Study

Brian,

| was out of the office for a couple of weeks (surgery)
and have just returned to work. | need a few more
clarifications for the study:

1. can we use 1900 m3/year as the normal winter
day flow rate and 2100 m*/year as the extreme
flow rate during the coldest day of the year
when your system is at its limits —or— should we
use the 2009 m3/year as the normal average
flow rate and some higher flow rate, say 2300
m?/year, as the coldest day of the year flow
rate?

2. Acritical heating load is any load that impacts
the system that isn’t already accounted for in
the above rates (school, hospital, factory,
greenhouses, etc)

3. We've identified 3 other population centers
that don’t have dwelling counts: Brownsville,
Vienna, and Straffordville. Can you please
provide the number of dwellings at these



locations or can we exclude them from this
study?

We are planning to model the pipeline system at two
snapshots in time:

® During a normal winter day when the system
can provide gas to all of your customers

® During the coldest winter day when the system
is pushed to its limits and may not be able to
provide gas to all customers

Comparing these two snapshots we can determine
where changes need to be made to the system to allow
the gas to get where it needs to go. To create these
snapshots, we need to include the flow rate of all gas
coming into the system—which you’'ve provided. And
we also need to include the flow rate of all gas taken
out of the system. Since home heating is the single
largest load on the system we've concentrated on it,
but we also need to include any other large loads in the
system.

Thanks,

Alex Huddleston

Department Manager, Pipelines
Qil & Gas

Tel.: +1 403-294-2714
Cell.: +1 403-461-1102

SNC-Lavalin Inc.
605 - 5th Avenue SW, 14th Floor
Calgary | Alberta | Canada | T2P 3H5
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confidential, privileged and/or subject to copyright or other rights. Any unauthorized viewing, disclesure,
retransmission, dissemination or other use of or reliance on this message, or anything contained therein,
is strictly prohibited and may be unlawful. If you believe you may have received this message in error,

kindly inform the sender by return email and delete this message from your system. Thank you.

From: Brian Lippold [mailto:brian@nrgas.on.ca]
Sent: November 6, 2014 8:06 AM

To: Huddleston, Alex

Cc: lomeara@cpirentals.com; Mark McCord
Subject: SNC Lavalin Study

Hi Alex,
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comments in Red and specific residential
data that | have provided at bottom. We
would not have gas at every home but safe
to say 95% in core areas.

On Nov 4, 2014, at 11:12 AM, Brian Lippold
<brian@nrgas.on.ca> wrote:

We agreed to an earlier set of
assumptions.

There appears to be some additional
analysis required. Can you please look
at what you can answer and I'll pull the
meter data by book in the most major
centres like Aylmer, Belmont, Port
Burwell. Can you identify those
locations on Mercury’s or P accounts
on the map. l.e. the college, the major
dryers, et cetera.

Do you also agree with the additional
assumptions?

® Assume that the gas
demand for each
house is identical, so
we only need to
establish a single
representative flow
rate to a house for
the two scenarios
we’ll study
O It would range from
1900 M3/year to 2100
M3/year from
bungalow to 2 story
house. 2009 is the
number that we can
use to get the practical
average

® the normal winter
day

That is an Environment

Canada question but

Degree days are entered

into our billing system

5



so we'd have a history. |
don’t know of a formula
to determine and
average day

® the coldest day of
the coldest year

it was -27 before wind

chill one night in

February this year and

that apparently broke

the record

Assume that the gas flow to
each house can be modeled as
a constant flow rate; we won’t
model the on-off cycling of a
gas furnace —Nothing is
constant. Thermostats
determine peak times i.e.
Maorning 5-7 am heat-up and 4-
7pm heat-up

Only model the main pipelines;
the pipelines within the towns
can be excluded- That should
be fine

Use a single take-off for each
town (consisting of the number
of homes in the town times the
representative flow rate) That
would work, but we don't have
customer counts for some of
the towns, like aylmer, port
burwell. The billing books do
not start and stop by town,
only area.

Other critical heating loads
(schools, hospitals, etc.) can be
some number of the
representative flow rates At
what level makes it a critical
hearing load? Most customers
we have monthly volumes for,
but nothing else. We have
daily volumes for our large
customers, but there are many
other customers that make an
impact on our system

Take-offs from the main
pipelines will also be modeled
as a single take-off (again
consisting of the number of

6
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homes and other critical
heating loads on the main
pipeline times the
representative flow
rates)Sounds fine

Population Centres in the Area:

Belmont:555
Residential homes
Aylmer: 2030
Residential Homes
Port Burwell: 319
Residential Homes
Port Bruce: Malahide
(township): 6255
Homes include Port
Bruce but estimate 150
Year round dwellings
South Dorchester
(township):Nilestown

100 Dwellings
Springfield (village):
235

From: Huddleston, Alex

[mailto:Alex.Huddleston@snclavalin.co

m]

Sent: November-04-14 9:12 AM
To: Brian Lippold

Cc: Martyn, Bradley; Mark McCord;

lomeara@cpirentals.com

Subject: RE: SNC Lavalin Study

Brian,

Sorry, | should have followed up on my
previous email sooner. We need your
agreement that the assumptions I've

highlighted in - below are

reasonable for your system and we're
expecting you to provide the data I've

highlighted in yellow below.

Thanks,

Alex Huddleston
Department Manager, Pipelines

Oil & Gas

Filed: 2019-01-31
EB-2018-0336
Exhibit 1

Tab 4

Schedule 2

Page 46 of 104



Filed: 2019-01-31
EB-2018-0336

Exhibit 1

Tab 4

Tel.: +1 403-294-2714 Schedule 2
Cell.: +1 403-461-1102 Page 47 of 104

SNC-Lavalin Inc.
605 - 5th Avenue SW, 14th Floor
Calgary | Alberta | Canada | T2P 3H5

<image001.jpg>

<image002.jpg>

NOTICE - This email message, and any attachments, may contain information or material that is
confidential, privileged and/or subject to copyright or other rights. Any unauthorized viewing, disclosure,
retransmission, dissemination or other use of or reliance on this message, or anything contained therein,
is strictly prohibited and may be unlawful. If you believe you may have received this message in error,
kindly inform the sender by return email and delete this message from your system. Thank you

From: Brian Lippold
[mailto:brian@nrgas.on.ca]

Sent: November 3, 2014 6:24 PM

To: Huddleston, Alex

Cc: Martyn, Bradley; Pakravesh, Hallas;
Mark McCord; lomeara@cpirentals.com
Subject: SNC Lavalin Study

Hi Alex,

I am just following up to see how this is
coming.

Can you please provide an update and
let me know if you are having any
challenges that | might assist you with.

Thanks,

Brian Lippold,

General Manager

Natural Resources Gas Ltd.

39 Beech St. E. | Aylmer, ON N5H 316
P: 5197735321 ext 205 | F: 519
773-5335

Mail to : brian@nrgas.on.ca

<image003.jpg>

From: Huddleston, Alex
[mailto:Alex.Huddleston@snclavalin.co
m]

Sent: October-09-14 9:22 AM

To: Brian Lippold; Mark McCord




Cc: Martyn, Bradley; Pakravesh, Hallas
Subject: RE: Queries and Assumptions

Thanks for the information you
provided during our teleconference. |
believe | have a better understanding
of the issues and complexities of the
NRG system.

The main issue is that on the peak
demand days the system is getting very
close to its capacity and risks not being
able to provide gas to customers in
certain locations. This usually occurs
during the coldest winter days, when
the bulk of the gas demand is for
heating homes. There are other large
gas demands in the system, but they
either aren’t running during the coldest
winter days or can be shutdown when
a cold front is forecast.

Based on this | believe that the best
path forward is to develop a model of
the system for a normal winter day and
then simulate what happens to the
system when a cold front moves into
the area. Using the normal winter day
as the starting point establishes the line
pack in the system, which is then
depleted when as cold front arrives and
the gas demand spikes. To do this we'll
need representative gas flow rate data
for a normal cold winter day and
representative gas flow rate data for
the coldest day of the coldest year.
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To make this work we’ll need the
following information:

A normal winter day constant
gas flow rate for a single
house (an average flow rate
on a normal winter day,)

A coldest day of the coldest
year constant gas flow rate for
a single house (the worst case
or peak flow rate on the
coldest day of the coldest year)

Number of households in each
town

Number of large heating loads
in each town

Location of any large heating
loads not in a town

Pressure regulator set-point at
each house

Working together we’ll tune the model
varying (or adding and removing) gas
take-offs until we achieve a steady
state result that matches your

10
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Please review the above and provide
your
comments.

Thanks,

Alex Huddleston

Department Manager, Pipelines
Oil & Gas

Tel.: +1 403-294-2714
Cell.: +1 403-461-1102

SNC-Lavalin Inc.
605 - 5th Avenue SW, 14th Floor
Calgary | Alberta | Canada | T2P 3H5

<image001.jpg>

<image004.jpg> <image005.jpg>

NOTICE - This email message, and any attachments, may contain information or material that is
confidential, privileged and/or subject to copyright or other rights. Any unauthorized viewing, disclosure,
retransmission, dissemination or other use of or reliance on this message, or anything contained therein.
is strictly prohibited and may be unlawful. If you believe you may have received this message in error,
kindly inform the sender by return email and delete this message from your system. Thank you

From: Brian Lippold

[mailto:brian@nrgas.on.ca]
Sent: September 25, 2014 1:20 PM

To: Mark McCord
Cc: Huddleston, Alex
Subject: RE: Queries and Assumptions

The dwg is the updated map from
Bruckie. The base map that provided
was a pdf; | should have been more
clear to Alex that the PDF was an
illustration of station locations only.
Can you please look at Alex’s
comments below and see if we can
help them get to the starting point.

| agree with their assumptions.

| am going to call Alex directly to see if
we can help get them closer.

From: Huddleston, Alex
[mailto:Alex.Huddleston@snclavalin.co
m]

Sent: September-11-14 5:30 PM

To: Brian Lippold

11



Cc: laurie.omeara@cpirentals.com

Subject: Queries and Assumptions

Hi Brian,

After reviewing the data you've
provided and beginning to build the
model, we have the following
questions. Your answers to these
questions may prompt other questions:

1. To model the pipeline system
we need to know the inputs
into the system and the
deliveries from the
system. You've provided us the
input into the system
(Harrietsville, Putnam, Eden,
Bayham, etc), but we still need
the deliveries from the
system. To simplify the
amount of data required, you
can provide a single amount at
the end of each pipe that is the
total maximum flow rate out of
the pipeline. If that is still too
much data to collect, we can
exclude certain laterals, and
have even larger flow rates
further upstream of the
excluded laterals. We also
need the flow rates to Belmont
(2 locations), Aylmer, Port
Bruce, Brownsville, Port
Burwell, and Nilestown

2. There are a number of
discrepancies between the
system map and the dweg files,
especially in the Putnam
area. Laterals shown in the
dwg files don’t appear on the
system map and vice-
versa. Which source should we
assume is correct (system map
or dwg files)?

Assumptions:

1. The dedicated 6” line IGPC is
excluded from the scope of this
study

12
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2. Gastemperature is the same
temperature as the ground (0°C
in winter and 10°C in summer)

3. Burial depth is 20”
4. Allvalves shown on the system
map of the .dwg files are open

5. Elevation doesn’t have a large
effect on gas flow, so we'll
assume that the elevation
profile is flat

Thanks,

Alex Huddleston

Department Manager, Pipelines
Oil & Gas

Tel.: +1 403-294-2714
Cell.: +1 403-461-1102

SNC-Lavalin Inc.
605 - 5th Avenue SW, 14th Floor
Calgary | Alberta | Canada | T2P 3H5

<image001.jpg>

<image004.jpg>
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NOTICE - This email message, and any attachments, may contain information or material that is
confidential, privileged and/or subject to copyright or other rights. Any unauthorized viewing, disclosure
retransmission, dissemination or other use of or reliance on this message, or anything contained therein,
is strictly prohibited and may be unlawful. If you believe you may have received this message in error.
kindly inform the sender by return email and delete this message from your system. Thank you

From: Brian Lippold
[mailto:brian@nrgas.on.ca)

Sent: September 11, 2014 1:13 PM
To: Huddleston, Alex

Cc: laurie.omeara@cpirentals.com
Subject: follow-up

Importance: High

Hi Alex,

| was just following up on the emails
that | have sent over the past 5 weeks. |
have not received any response.

The Executive and | are locking to move
this process forward. We are hoping
that you can arrange a time to discuss
via conference call or provide a
detailed response to my earlier emails.

13



Thanks,

Brian Lippold,

General Manager

Natural Resources Gas Ltd.

39 Beech St. E. | Aylmer, ON N5H 3J6
P: 519773 5321 ext 205 F: 519
773-5335

Mail to : brian@nrgas.on.ca

<image003.jpg>
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NATURAL RESOURCE GAS LIMITED
DIRECT PURCHASE TWELVE MONTH VOLUME REPO
CONTRACT NUMBER: ENER001

ACCOUNT #  NAVE 0cT/14
APR/14
A00199-01 TOWN OF AYLMER  (PAC) 121.1
1346.7
AL2596-01 TOWN OF AYLMER  (PAC) 10666.7
17248.1
B14610-01 CORP OF TOWN OF AYLMER (PAC) 11,(3]
B14620-01 TOWN OF AYLMER PUBLIC WORKS DEPT 2.8
352.2
821899-02 AYLMER POLICE SERVICES (PAC) 250.7
980.5
C00100-01 CORP OF TOWN OF AYLMER  (PAC) 2.3
309.9
(17000-01 LCBO 400.1
1507.3
DO7610-01 TOWNSHIP OF MALAKIDE Fyemel 73.%
445,
04952801 TOWN OF AYLMER  (PAC) 374.7
2755.4
G05800-01 LCBO 76.1
524.,0
0101-01 waLwiioE Tomsize SIRGAED 28
504.3
H05820-01 TOWNSHIP OF MALAHIDE SfRaFie 1D ﬁo
1
H31000-01 TOWNSHIP MALAHIDE Snle iz 56.%
755.
H33801-02 TOWSHIP OF MALAHIDE SR Fei 111.3
3614.7
Sourir Dorept
H48060-03 TOWNSHIP OF MALAHIDE 5.3
Cyose) 13
H4B061-01 TOMNSHIP OF MALAIDE LnjonlS — 28.2
1265.0
134092-01 TOWNSHIP OF MALAHIDE Pquné 2 118.3
2518.8
M10180-01 LCBO 2.8
377.5

M10190-01 BELMONT PUBLIC LIBRARY 5.6

SEP/14
MAR/14

2.8
1955.3

11976.8
18442.7

3.8
0

0o oo

2
571,

90.2
1656.6

5.1
864.9

121.1
2454.0

25.4
718.4

59.2
4626.2

3.8
7%.1

662.1

19.7
1141.0

290.2
5099.5

33.8
1938.4

39.4
1611.6

62.0
3130.2

614.2

AUG/14
FEB/14

0
2276.5

§373.3
20291.3

157.8
0

2.8
1459.4

70.4
1907.4

47.9
1169.2

25.4
2921.6

36.6
935.4

36.6
5251.6

0
§90.3

0
780.4

PAGE: 1
UL/14  JuN/14
JAN/14  DEC/13

0 47.9
011.6  1512.9
7916.9  9229.8

23195.6  16402.9
143.7 .0

0 0

0 5.6
1110.1  712.8

90.2 93.0
1665.1  1329.8
4.3 4.3
§79.0  639.5
14.1  160.6
14117 1952.5
19.7 31.0
845.2  518.4
31.0 84.5
5198.1  3003.3
§.5 19.7
901.6  670.5
2.8 14.1
583.2  301.5
5.6 5.6
39.4 11.3
19.7 28.2
1279.1  608.6
3%57.8 4536
4958.6  2814.6
67.6 3973
2465.2 12904
56.3 36.6
2053.9  622.6
33.8 76.1
4837.5  2586.4
.0 0
794.5  400.1
LY

MAY/14
NOV/13 TOTAL

414.2
648.0 10337.0

12351.5

15408.4  173504.0
0
0 346.6

67.6
152.1  4440.1

540.9
743.8  9418.6
78.9
76.1 4237.4

§31.1
1248.1 14047.6

15 T S
340.9  4124.6

§25.5
1639.7

205.4
484.6

143.7
50.7  3045.6

23885.8

4589.6

8.5

41 1917
253.6
25.7  5615.1

1324.2
1127.0  26480.8

§53.7
79.7 12145.9

253.6
202.9  8846.7

1112.9
977.6  21863.1

84.5
143.7  3290.7

59.2

L LI arar
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NATURAL RESOURCE GAS LIMITED

GAS/CUSTOMER ANALYSIS

DATE: 10/31/2014
AS OF SEP/14

; TONTH IGURES ----mnnmmmmmm > e YEAR TO DATE FIGURES ------
- 3 ==~ ->¢- NUMBER OF CUSTOMERS -> ¢-==== GAS VOLUME IN M3 ------>< - NUMBER OF CUSTOMERS -->
SEPfH—SEP TANGE % SEP/14 SEP/13 CHANGE % CURRENT ~ LAST  CHANGE % SEP/14 SEPT CHANGE %

SALES

32090 20434 58658 20 7467 7174 293 4 RESIDENTIA 16088024 13531207 2556817 19 7467 7174 293
76323 6008 16115 27 6 59 3 SIND-RATE 1 1534158 1422336 111822 3 62 59 3
36091 28005 8086 29 33 31 2 6 INM-RATE4 903062 710717 19345 27 33 3L 2
118641 118951 10- 0 403 385 18 5 COMMERCIAL 4829642 4122306 707336 17 403 385 18
899257 865533 34 4 63 63 0 0 SEASONAL 1955810 1960797  4%7- 0 63 63 O
60264 55954 210 8 3 30 0 CON-RATE 3 1704655 1636204 158451 10 3 3 0

1690 nxa 563 50 3 30 OCON-RATE S 990936 904723 86213 10 3 3 0
1545258 1424112 121146 9 8034 7718 316 4 TOTAL SALE 28097187 24288290 3808897 16 8034 7718 316 4

h % % %
THIS  LAST DELIVERIES INTO SYSTEM THIS  LAST
1342434 1277493 64941 5 86 86 WEST GAS 26409678 22440583 3969095 18 91 @9

45698 1256 32 3 31 HEMLOCK 452559 402043 50516 13 2 2
167973 199894  31921- 16 11 13 NORFOLK 2103386 2402847  200461- 12- 7 10
1556105 1489643 66462 4 100 100 TOTAL PURCHAS 28965623 25245473 3720150 15 100 101
10847 65531 54684- S04 GAS L0SS (GAIN) 868436 957183 88747- 10

J%  4b6% 30%  3.9%

252633 X082 048- 00 0 el A1527506 3357500 1700861 00
{ ( EPARAE._SYSTEM (V0.
- WL,
DEGREE DAYS

64.7 949 30.2  32% WARMER THIS YEAR ACTUAL 43470 3786.7 560.3  15% COLDER THIS YEAR

102.7 102.7 NORMAL  4057.7 4057.7

o (A Degree Day is the average daily temperature below 13 degrees Celsius.)
Definition of rates:

. T - T 1 - Yo L2l 2l desecaadasd L

vinlaima



NATURAL RESOURCE GAS LIMITED

DIRECT PURCHASE TWELVE MONTH VOLUME REPORT (Cu M)

CONTRACT NUMBER: TVDSB01
REPORT DATE: 11/21/2014

ACCOUNT # NAME ocrﬁi
APR
unizil
(39790-01 THAMES VALLEY DISTRICT SCHOOL B0  791.7
56320
1%

D07800-01 THAMES VALLEY DISTRICT SCHOOL BO 532(3) . %
Seatune

E47800-01 THAMES VALLEY DISTRICT SCHOOL B0  1377.7

6029.2

G28300-01 THAMES VALLEY DISTRICT SCHOOL BO BSSS
S&seFELD '

H22623-01 THAMES VALLEY DISTRICT SCHOOL BO 4%;3
Sourw Doechester

H47925-01 THAMES VALLEY DISTRICT SCHOOL BO S%g%g
Ajomer. (Iaerad

138083-01 THAMES VALLEY BOARD OF EDUCATION 4}3;
Lmer - '

P10000-01 THAMES VALLEY DISTRICT SCHOOL BO  2442.7

52741.7

GRAND TOTAL 6635.0

SEP/14
MAR/14

149.3
14419.4

36.6
§187.4

174.7
9122.7

50.7
4834.7

16.9
6130.7

22.5
6071.5

2.5
.7

2099.0
56604.4

2572.2

AUG/14
FEB/14

04.8
16284.6

33.8
8514.2

98.6
12796.6

263
6440.6

20.5
§559.3

16.9
7431.9

22.5
972.0

2087.7
65138.3

2369.3

PAGE: 1

L/14
JAN/14

107.1
14247.6

36.6
9838.4

90.2
12951.6

28.2
6387.0

25.4
7539.4

22.5
6618.1

19.7
§90.3

2160.9
53668.6

2490.6

§2873.7 106100.5 126143.5 112141.0

JUN/14
DEC/13

1045.3
11531.6

400.1
5741.9

132.4
§542.4

70.4
4113.4

419.8
3307.6

45.1
3671.1

19,7
504.3

4640.3
37412.2

6773.1
74824.5

MAY/14
NOV/13

3566.8
5927.8

2014.4
3761.2

2544.1
5136.1

1104.4
2961.1

1414.3
1867.9

2659.6
2665.3

231.0
267.7

26852.6
147371.8

40387.2
371324.9

TOTAL

73768.0

44808.0

58996.3

30275.7

33600.3

34459.6

4141.4

320586.2

600635.5
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M12000-01 BELMONT FIREHALL

M33400-01 BELMONT ARENA

GRAND TOTAL

19.7
1400.2

890.3
7508.4

13441.7
45212.7

14.1
1312.9

177.5
9339.7

13036.2
57821.2

14.1 1.3 1014 577.6
1989.1 17524 9551 1916  8339.5

309.9 2113 369.1  2518.8
12009.7 10235.6  6333.5  4209.2 54173.0

9545.4  9032.6 11202.0 22660.6
73415.9 67592.1 42849.8 28672.8 394549.0
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Filed: 2019-01-31

NATURAL RESOURCE GAS LIMITED EB-2018-0336
DIRECT PURCHASE TWELVE MONTH VOLUME REPORT (Cu ) PAGE: 1 Bt |
CONTRACT NUMBER: FIREQD4 Schedule 2
REPORT DATE: 11/21/2014 Page 58 of 104
ACCOUNT #  NAME OCT/14  SEP/14  AUG/I4  JUL/I4  JUN/I4  mAY/14
APR/14  WAR/14  FEB/14  IAN/I4  DEC/13 NOV/I3 TOTAL
H52098-01 1064540 ONTARIO INC 0 DBAL3 O R625 0342 10LS 17524
A 34.0 454 4874 287.4 24342 890.3 16160.6
P30000-01 KINGSMILL GRAINS 1631.3 81423  6508.2 0 6198 817.0
Hist consSurtaie A uuge B9 11L& BELO 2530 06137 718673 330714.7
GRAND TOTAL 1631.3 10483.6  9770.7 20342 25413  2569.4

3183.7  1436.8  3048.4 22860.4 208557.9 78757.6 346875.3



NATURAL RESOURCE GAS LIMITED
DIRECT PURCHASE TWELVE MONTH VOLUME REPORT (Cu M) PAGE: 1

CONTRACT NUMBER: CESI00L

REPORT DATE: 11/21/2014

ACCOUNT # NAME OCT/14  SEP/14  AUG/14  JUL/14  JUN/14  MaY/14
APR/14  MAR/14  FEB/14  IAN/14  DEC/13  NOV/13 TOTAL
H04660-02 JOANNE SAARLOOS  (PAC) 366.3  284.6  239.5  242.3  6l1.4  281.7
338.1  295.8  560.7  521.2  509.9  284.6  4536.1
P03000-04 ELGIN FEEDS 0 .0 .0 0 .0 0
,oy;,vﬁ;;t 0 0 0 12402.2  26303.2 14368.7 53074.1
GRAND TOTAL 366.3  284.6  239.5 2423  6ll.4 2817

338.1  295.8  560.7 12923.4 26813.1 14653.3 57610.2
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From: Mark McCord [mmccord@nrgas.on.ca]

Sent: January 7, 2015 1:09 PM

To: Huddleston, Alex

Cc: Brian Lippold

Subject: Re: Helpful System info

That was my mistake

North walsingham =walsingham
New England = Bayham

Ridge Rd = Eden

We didn't have pressure reading for belmont and Brownsville.

Thanks
Mark

On Jan 6, 2015, at 4:30 PM, Huddleston, Alex <Alex.Huddleston@snclavalin.com> wrote:

Mark, Brian,
No, | didn’t receive the spreadsheet that Mark initially sent on Dec 23,

You've used a number of different names for the flow inputs: The GCA report has deliveries into the
system at West Gas, Hemlock, and Norfolk, while Mark’s pressure data has delivery pressures at North
Walsingham, New England, Putnam Station, Harrietsville Station, and Ridge Road, and the initial
locations where gas is input into the system are Harrietsville, Putnam, Eden, Bayham, Walsingham,
Belmont, and Brownsville. Can you tell us how to correlate this data. We need to have a flow rate and
pressure, if available, for each delivery point into the system. I've summarized t in a table below:

GCA Report Mark’s Pressure Initial Delivery
Spreadsheet Point Information
West Gas
Hemlock
Norfolk
North Walsingham Walsingham
New England
Putnam Station Putnam
Harriestville Station Harriestville
Ridge Rd
Eden
Bayham
Belmont




I l Brownsville

Once we resolve this question, we’ll input this data into the model and see if it converges. If the model

converges, we’ll be able to start the analysis, otherwise we’ll see what additional data we need.

Thanks,

Alex Huddleston

Department Manager, Pipelines
Oil & Gas

Tel.: +1 403-294-2714
Cell.: +1 403-461-1102

SNC-Lavalin Inc.
605 - 5th Avenue SW, 14th Floor
Calgary | Alberta | Canada | T2P 3H5

<image002.jpg>

<image003.jpg>

NOTICE - This email message, and any attachments, may contain information or material that is
confidential, privileged and/or subject to copyright or other rights. Any unauthorized viewing, disclosure,
retransmission, dissemination or other use of or reliance on this message, or anything contained therein,
is strictly prohibited and may be unlawful. If you believe you may have received this message in error,
kindly inform the sender by return email and delete this message from your system. Thank you.

From: Mark McCord [mailto:mmccord@nrgas.on.ca]
Sent: January 5, 2015 9:07 AM

To: Huddleston, Alex

Subject: RE: Helpful System info

Alex
Did you get this attachment, | sent you on Dec 23? It has the pressures we experienced on that
peak grain drying day.

Thanks

From: Huddleston, Alex [mailto:Alex.Huddleston@snclavalin.com]
Sent: Monday, January 05, 2015 10:17 AM

To: Mark McCord

Cc: 'lomeara@cpirentals.com'; Brian Lippold

Subject: RE: Helpful System info

Mark,
Have you been able to review this email | sent last year?
Thanks,

Alex
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Sent: December 17, 2014 5:47 PM Page 63 of 104
To: Mark McCord

Cc: lomeara@cpirentals.com; Brian Lippold
Subject: RE: Helpful System info

Mark,
My comments below.
Thanks,

Alex

From: Brian Lippold [mailto:brian@nrgas.on.ca]
Sent: December 17, 2014 1:31 PM
To: Huddleston, Alex

Cc: lomeara@cpirentals.com; Mark McCord
Subject: Helpful System info

Alex

So we can best assist you in reaching your end goal we are hoping that you might clarify your approach.
The following 2 questions may dig up enough that we can come up with some ideas to move you in a
direction of success:

1. Which scenario are you working at modeling?
- summer
- winter Winter. | understood that the coldest winter month had the highest demand on the
system and that the largest demand from the system was for residential heating. We
planned on modeling two flow rates for a typical residence: the normal winter month and
the coldest winter month. For a typical residential home you directed us to use 2009
m3/yr for a normal winter flow rate and 2400 m3/yr for the coldest winter month.

- grain drying (autumn to winter cross-over)
- peak demand times (residential wake-up and evening)
2. What specific time frames in the above period, are you looking at modeling?
- Hour
- day
- month

- annual

| understood that you don’t have the data to support any of these time frames. We planned
to mode! the system as a cold front moves into the area and the demand increases from
normal winter flow rates to coldest winter month flow rates. We wouldn't be modeling the
system for a particular time period, but at two instances in time: before and after the cold
front moves in. | understood that during these times the system pressure, in some areas,
drops to the point that it is very close to or below the town gate regulating pressure.

Here are some key points and observations. These points were made by Mark McCord. So any
clarification that you may require should be directed to him. Please copy me on the responses.

® \We observe the time when our system is pushed to its limits occurs in the crossover of winter
heating load and grain drying season.
3
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® Grain drying occurs in October and November. OK. Can you please send us a Gas/Customer Tab 4
Analysis report for a worst case month where your system was pushed to its limits. We can use Pagsz}“fﬁ‘lﬁ)i

these rates as a starting point to set up the system

® |f we experience cold weather during the grain drying, it results in an increase in natural gas
consumption

From what | understand, you are trying to simulate our system performance based on various supplies
and consumptions throughout our system. With almost 8000 customers, it is difficult to account for the
load of each individual customer. We have daily consumption volume figures from our larger customers.
For the most part our consumption volumes are taken on a monthly basis and the reading are staggered
throughout any given month. We plan to use the normal and coldest day residential flow rates above for
the majority of the load, and get volumes from other large customers from the CGA report.

We avoided the worst case scenario this past November because we were saved by a snowfall which
forced farmers to delay harvest and winter temperatures began to rise and fall into the seasonal
average. On the days with the largest consumptions, we monitored our system pressures very

closely. We would see pressure drops across our system of around 50-70psi (tremendous drop for an 80
psi system). To illustrate, the Union gas inlet stations of Harrietsville and Putnam were introducing 80psi
into our system; however, we were seeing pressures of 10psi just north of Brownsville and 40psi along
the shore of Lake Erie. Each town of significance is regulated and therefore cannot flow gas through the
town - only around its perimeter. As a result of this, we should treat each town as a single point
customer. We are treating each town as a single customer. We're summing the residences in the town
multiplying by the residential flow rate and adding the large customers for the town as identified in the
CGA report.

Is it possible for you to model the system using the pressures taken at various points throughout our
system? Yes, please provide pressure readings for a worst case time where your system was pushed to
its limits. Most pressures would be instantaneous pressures and some are daily averages. Please identify
if the pressure is an average or instantaneous. | could identify where the pressure readings were taken
and if it is a customer (an exit of gas) or a pipeline checkpoint. The more pressures you are able to
provide the more accurate our model will be. And differentiating between the customers and the
checkpoints is critical. Is it possible for the modeling software to then solve for the exit flowrate based on
each pressure reading location? Yes, the model can solve for an exit flow rate. We can then use the
CGA report (or some other information) for the same time period so that we can check the exit flow rates
that the model calculates. During these high demand days, | could also identify the volume of gas
purchased into our system on a daily basis at each of the delivery points. Yes, please provide the gas
purchases and the location of these purchase for this worst case time period.

| think that using inlet flow rates and line pressures at all end-points and at various locations along the
system will be the best approach. I'd like to model two scenarios:

® Before the grain dryers are turned on and the cold snap moves in
® After the grain dryers are turned on and the cold snap moves in

Can you provide pressure readings and flow rates for these two scenarios? We'd also like to compare
the flow rates calculated by the model with your records, so please provide a CGA report for these
periods or some other record of flow rates if available.

It might be worth a discussion to clarify any points above as we feel it will help move you forward if you
are stuck.

Brian Lippold,

General Manager

Natural Resources Gas Ltd.

39 Beech St. E. | Aylmer, ON N5H 316

P: 519773 5321 ext 205 | F: 519 773-5335

Mail to : brian@nrgas.on.ca
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From: Mark McCord [mmccord@nrgas.on.ca]
Sent: January 7, 2015 12:54 PM
To: Huddleston, Alex; Brian Lippold
Subject: RE: Helpful System info
1. Thatis correct
2. Thatis correct
3. This regulator can be placed on Imperial Rd, South of Nova Scotia Ln
4. Klassen Farms is on regional rd #28, north of Fairgound Rd. (east Side)
5. lIsaak Bartsch is on Fairground Rd East of 5" Conc ENR.

Which regulator stations are you referring to?

Thanks
Mark

From: Huddleston, Alex [mailto:Alex.Huddleston@snclavalin.com]
Sent: Wednesday, January 07, 2015 9:15 AM

To: Mark McCord; Brian Lippold

Subject: RE: Helpful System info

Mark, Brian,

In addition to our questions of yesterday can you please clarify the following:
1. Belmont South — The DWG files do not show a regulator station on the south end of Belmont. We will
assume that there is a regulator station here feeding into Belmont.

2. Belmont North — The DWG files do not show a regulator station on the north end of Belmont. We will
assume that there is a regulator station here feeding into Belmont.

3. Port Bruce - The DWG files do not show a regulator station near Port Bruce. We do not have a separate
DWG file for the Port Bruce & Copenhagen area. Location of this regulator needs to be identified.

>

Klassen Farms — Location could not be found.

n

Isaak Bartsch — Location could not be found.

Can you also provide pressures data for the other gas regulator stations shown in the .DWG files?

Thanks,

Alex Huddleston

Department Manager, Pipelines
Qil & Gas

Tel.: +1 403-294-2714
Cell.: +1 403-461-1102

SNC-Lavalin Inc.
605 - 5th Avenue SW, 14th Floor
Calgary | Alberta | Canada | T2P 3HS
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Enginsan & Conssnmion
SNC-+LAVALIN Member of the SNC-Lavain Group
NOTICE - This email message, and any attachments, may contain information or material that is confidential,
privileged and/or subject ta copyright or other rights. Any unautherized viewing, disclosure, retransmission,
dissemination or other use of or reliance on this message, or anything contained therein. is strictly prohibited
and may be unlawful. If you believe you may have received this message in error, kindly inform the sender by
return email and delete this message from your system. Thank you.

From: Huddleston, Alex

Sent: January 6, 2015 2:29 PM
To: 'Mark McCord'; 'Brian Lippold'
Subject: RE: Helpful System info

Mark, Brian,

No, | didn’t receive the spreadsheet that Mark initially sent on Dec 23",
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You've used a number of different names for the flow inputs: The GCA report has deliveries into the system at West Gas
Hemlock, and Norfolk, while Mark’s pressure data has delivery pressures at North Walsingham, New England, Putnam
Station, Harrietsville Station, and Ridge Road, and the initial locations where gas is input into the system are Harrietsville
Putnam, Eden, Bayham, Walsingham, Belmont, and Brownsville. Can you tell us how to correlate this data. We need to
have a flow rate and pressure, if available, for each delivery point into the system. I've summarized t in a table below:

GCA Report Mark’s Pressure Initial Delivery
Spreadsheet Point Information
West Gas
Hemlock
Norfolk
North Walsingham Walsingham
New England
Putnam Station Putnam
Harriestville Station Harriestville
Ridge Rd
Eden
Bayham
Belmont
Brownsville

Once we resolve this question, we’ll input this data into the model and see if it converges. If the model converges, we'll

be able to start the analysis, otherwise we’ll see what additional data we need.

Thanks,

Alex Huddleston

Department Manager, Pipelines
Oil & Gas

Tel.: +1 403-294-2714
Cell.: +1 403-461-1102
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D) ST

Enginsam & Consmmprinm
SNC-+LAVALIN Member of the SNC-Lavain Group
NOTICE - This email message, and any attachments, may contain information or material that is configential,
privileged and/or subject to copyright or other rights. Any unauthorized viewing. disclosure, retransmission,
dissemination or other use of or reliance on this message, or anything contained therein. is strictly prohibited
and may be unlawful. If you believe you may have received this message in errar, kindly inform the sender by
return email and delete this message from your system. Thank you.

From: Mark McCord [mailto:mmccord@nrgas.on.ca]
Sent: January 5, 2015 9:07 AM

To: Huddleston, Alex

Subject: RE: Helpful System info

Alex

Did you get this attachment, | sent you on Dec 23? It has the pressures we experienced on that peak grain drying
day.
Thanks

From: Huddleston, Alex [mailto:Alex.Huddleston@snclavalin.com]
Sent: Monday, January 05, 2015 10:17 AM

To: Mark McCord

Cc: 'lomeara@cpirentals.com’; Brian Lippold

Subject: RE: Helpful System info

Mark,
Have you been able to review this email | sent last year?
Thanks,

Alex

From: Huddleston, Alex

Sent: December 17, 2014 5:47 PM

To: Mark McCord

Cc: lomeara@cpirentals.com; Brian Lippold
Subject: RE: Helpful System info

Mark,
My comments below.
Thanks,

Alex
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From: Brian Lippold [mailto:brian@nrgas.on.ca]
Sent: December 17, 2014 1:31 PM

To: Huddleston, Alex

Cc: lomeara@cpirentals.com; Mark McCord
Subject: Helpful System info

Alex

So we can best assist you in reaching your end goal we are hoping that you might clarify your approach. The following 2
questions may dig up enough that we can come up with some ideas to move you in a direction of success:

1. Which scenario are you working at modeling?
- summer

- winter Winter. | understood that the coldest winter month had the highest demand on the system and
that the largest demand from the system was for residential heating. We planned on modeling two flow
rates for a typical residence: the normal winter month and the coldest winter month. For a typical
residential home you directed us to use 2009 m3/yr for a normal winter flow rate and 2400 m3/yr for the
coldest winter month.

- grain drying (autumn to winter cross-over)
- peak demand times (residential wake-up and evening)
2. What specific time frames in the above period, are you looking at modeling?
= Hour
- day
- month

- annual

| understood that you don't have the data to support any of these time frames. We planned to model the
system as a cold front moves into the area and the demand increases from normal winter flow rates to
coldest winter month flow rates. We wouldn't be modeling the system for a particular time period, but at two
instances in time: before and after the cold front moves in. | understood that during these times the system
pressure, in some areas, drops to the point that it is very close to or below the town gate regulating pressure.

Here are some key points and observations. These points were made by Mark McCord. So any clarification that you may
require should be directed to him. Please copy me on the responses.

® We observe the time when our system is pushed to its limits occurs in the crossover of winter heating load and
grain drying season.

® Grain drying occurs in October and November. OK. Can you please send us a Gas/Customer Analysis report for
a worst case month where your system was pushed to its limits. We can use these rates as a starting point to set
up the system

® |f we experience cold weather during the grain drying, it results in an increase in natural gas consumption

From what | understand, you are trying to simulate our system performance based on various supplies and consumptions
throughout our system. With almost 8000 customers, it is difficult to account for the load of each individual customer. We
have daily consumption volume figures from our larger customers. For the most part our consumption volumes are taken
on a monthly basis and the reading are staggered throughout any given month. We plan to use the normal and coldest
day residential flow rates above for the majority of the load, and get volumes from other large customers from the CGA
report.

We avoided the worst case scenario this past November because we were saved by a snowfall which forced farmers to
delay harvest and winter temperatures began to rise and fall into the seasonal average. On the days with the largest
consumptions, we monitored our system pressures very closely. We would see pressure drops across our system of
around 50-70psi (tremendous drop for an 80 psi system). To illustrate, the Union gas inlet stations of Harrietsville and

4
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Putnam were introducing 80psi into our system; however, we were seeing pressures of 10psi just north of Brownsville b %ai, 4

and 40psi along the shore of Lake Erie. Each town of significance is regulated and therefore cannot flow gas through thehedule 2
town - only around its perimeter. As a result of this, we should treat each town as a single point customer. We are Page 69 of 104
treating each town as a single customer. We're summing the residences in the town multiplying by the residential flow

rate and adding the large customers for the town as identified in the CGA report.

Is it possible for you to model the system using the pressures taken at various points throughout our system? Yes,
please provide pressure readings for a worst case time where your system was pushed to its limits. Most pressures would
be instantaneous pressures and some are daily averages. Please identify if the pressure is an average or
instantaneous. | could identify where the pressure readings were taken and if it is a customer (an exit of gas) or a
pipeline checkpoint. The more pressures you are able to provide the more accurate our model will be. And differentiating
between the customers and the checkpoints is critical. Is it possible for the modeling software to then solve for the exit
flowrate based on each pressure reading location? Yes, the model can solve for an exit flow rate. We can then use the
CGA report (or some other information) for the same time period so that we can check the exit flow rates that the model
calculates. During these high demand days, | could also identify the volume of gas purchased into our system on a daily
basis at each of the delivery points. Yes, please provide the gas purchases and the location of these purchase for this
worst case time period.

| think that using inlet flow rates and line pressures at all end-points and at various locations along the system will be the
best approach. I'd like to model two scenarios:

® Before the grain dryers are turned on and the cold snap moves in
® After the grain dryers are turned on and the cold snap moves in

Can you provide pressure readings and flow rates for these two scenarios? We'd also like to compare the flow rates
calculated by the model with your records, so please provide a CGA report for these periods or some other record of flow
rates if available.

It might be worth a discussion to clarify any points above as we feel it will help move you forward if you are stuck.

Brian Lippold,

General Manager

Natural Resources Gas Ltd.

39 Beech St. E. | Aylmer, ON N5H 316

P: 519773 5321 ext 205 | F: 519 773-5335

Mail to : brian@nrgas.on.ca

A
NRG

Natural Resource Gas Limited
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From: Brian Lippold [brian@nrgas.on.ca]
Sent: January 5, 2015 12:55 PM

To: Huddleston, Alex

Cc: Mark McCord

Subiject: RE: Helpful System info
Attachments: NRG Gas Analysis.pdf

Happy New Year.

e | (4

Please see our Nov Gas Analysis for that peak period in Nov. Mark forwarded some pressure data with specific pressures
and corresponding dates. Let’s schedule a call and determine how to get the cheese at the end of the maze. When are

you available?
Thanks,

Brian Lippold,

General Manager

Natural Resources Gas Ltd.

39 Beech St. E. | Aylmer, ON N5H 3J6

P: 5197735321 ext205 | F:519773-5335
Mail to : brian@nrgas.on.ca

A
NRG
Natural Rosource Gas Limited

From: Huddleston, Alex [mailto:Alex.Huddleston@snclavalin.com]
Sent: January-05-15 10:17 AM

To: Mark McCord

Cc: 'lomeara@cpirentals.com’; Brian Lippold

Subject: RE: Helpful System info

Mark,
Have you been able to review this email | sent last year?
Thanks,

Alex

From: Huddleston, Alex

Sent: December 17, 2014 5:47 PM

To: Mark McCord

Cc: lomeara@cpirentals.com; Brian Lippold
Subject: RE: Helpful System info

Mark,
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Thanks,
Alex

From: Brian Lippold [mailto:brian@nrgas.on.ca]
Sent: December 17, 2014 1:31 PM

To: Huddleston, Alex

Cc: lomeara@cpirentals.com; Mark McCord
Subject: Helpful System info

Alex

So we can best assist you in reaching your end goal we are hoping that you might clarify your approach. The following 2
questions may dig up enough that we can come up with some ideas to move you in a direction of success:

1. Which scenario are you working at modeling?
- summer
- winter Winter. | understood that the coldest winter month had the highest demand on the system and
that the largest demand from the system was for residential heating. We planned on modeling two flow
rates for a typical residence: the normal winter month and the coldest winter month. For a typical
residential home you directed us to use 2009 m3/yr for a normal winter flow rate and 2400 m3/yr for the
coldest winter month.
- grain drying (autumn to winter cross-over)
- peak demand times (residential wake-up and evening)
2. What specific time frames in the above period, are you looking at modeling?
- Hour
- day
- month
- annual
| understood that you don't have the data to support any of these time frames. We planned to model the
system as a cold front moves into the area and the demand increases from normal winter flow rates to
coldest winter month flow rates. We wouldn’t be modeling the system for a particular time period, but at two
instances in time: before and after the cold front moves in. | understood that during these times the system
pressure, in some areas, drops to the point that it is very close to or below the town gate regulating pressure.

Here are some key points and observations. These points were made by Mark McCord. So any clarification that you may
require should be directed to him. Please copy me on the responses.

¢ We observe the time when our system is pushed to its limits occurs in the crossover of winter heating load and
grain drying season.

» Grain drying occurs in October and November. OK. Can you please send us a Gas/Customer Analysis report for
a worst case month where your system was pushed to its limits. We can use these rates as a starting point to set
up the system

¢ |f we experience cold weather during the grain drying, it results in an increase in natural gas consumption

From what | understand, you are trying to simulate our system performance based on various supplies and consumptions
throughout our system. With almost 8000 customers, it is difficult to account for the load of each individual customer. We
have daily consumption volume figures from our larger customers. For the most part our consumption volumes are taken
on a monthly basis and the reading are staggered throughout any given month. We plan to use the normal and coldest
day residential flow rates above for the majority of the load, and get volumes from other large customers from the CGA
report.

We avoided the worst case scenario this past November because we were saved by a snowfall which forced farmers to
delay harvest and winter temperatures began to rise and fall into the seasonal average. On the days with the largest
consumptions, we monitored our system pressures very closely. We would see pressure drops across our system of

2
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around 50-70psi (tremendous drop for an 80 psi system). To illustrate, the Union gas inlet stations of Harrietsville and Tab 4

Putnam were introducing 80psi into our system; however, we were seeing pressures of 10psi just north of Brownsville Schedule 2
and 40psi along the shore of Lake Erie. Each town of significance is regulated and therefore cannot flow gas througFaghé? of 104
town - only around its perimeter. As a result of this, we should treat each town as a single point customer. We are

treating each town as a single customer. We're summing the residences in the town multiplying by the residential flow

rate and adding the large customers for the town as identified in the CGA report.

Is it possible for you to model the system using the pressures taken at various points throughout our system? Yes,
please provide pressure readings for a worst case time where your system was pushed to its limits. Most pressures would
be instantaneous pressures and some are daily averages. Please identify if the pressure is an average or
instantaneous. | could identify where the pressure readings were taken and if it is a customer (an exit of gas) or a
pipeline checkpoint. The more pressures you are able to provide the more accurate our model will be. And differentiating
between the customers and the checkpoints is critical. s it possible for the modeling software to then solve for the exit
flowrate based on each pressure reading location? Yes, the model can solve for an exit flow rate. We can then use the
CGA report (or some other information) for the same time period so that we can check the exit flow rates that the model
calculates. During these high demand days, | could also identify the volume of gas purchased into our system on a daily
basis at each of the delivery points. Yes, please provide the gas purchases and the location of these purchase for this
worst case time period.

| think that using inlet flow rates and line pressures at all end-points and at various locations along the system will be the
best approach. I'd like to model two scenarios:

» Before the grain dryers are turned on and the cold snap moves in

+ After the grain dryers are turned on and the cold snap moves in

Can you provide pressure readings and flow rates for these two scenarios? We'd also like to compare the flow rates
calculated by the model with your records, so please provide a CGA report for these periods or some other record of flow
rates if available.

It might be worth a discussion to clarify any points above as we feel it will help move you forward if you are stuck.

Brian Lippold,

General Manager

Natural Resources Gas Ltd.

39 Beech St. E. | Aylmer, ON N5H 3J6

P: 5197735321ext205 | F:519773-5335
Mail to : brian@nrgas.on.ca

A

NRG

Natural Rosource Gas Limited
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DATE: 12/31/2014 GAS/CUSTOMER ANALYSIS sChedTulez
AS OF NOV/14 Page 73 of 104
Grmmmmmmmmeen MONTHLY FIGURES ----mcmmmmnees > Gemmmmnan YEAR TO DATE FIGURES --=-n-n- >
Grmmmmnnn GAS VOLUME IN M3 ------- ><- NUMBER OF CUSTOMERS -> Cmmmmee GAS VOLUME IN M3 ------ >< - NUMBER OF CUSTOMERS -->
NOV/14  NOV/13  CHANGE % NOV/14 NOV/13 CHANGE % CURRENT LAST  CHANGE % NOV/I4  SEPT CHANGE %
SALES
1676212 1563487 112725 7 7555 7264 291 4 RESIDENTIA 2513543 2332018 181525 8 7555 7467 88 1
383223 296785 86438 29 62 60 2 3 IND-RATE 1 587259 538095 49164 9 62 62 0 0
626759 355640 271119 76 34 33 1 3 IND-RATE 4 876380 704772 171608 24 4 33 1L 3
476309 456982 19327 4 402 391 11 3 COMMERCIAL 710379 681642 28737 4 402 403 1- 0
117063 80662 36401 45 63 63 0 0 SEASONAL 409734 376630 33104 9 63 63 0 0
195105 184173 10932 6 3 3 0  0CON-RATE 3 302307 278866 23441 8 3 3 0 0
694827 607657 87170 14 3 3 0 0 CON-RATE S 842515 874126  31611- 4- 3 3 0 0
4169498 3545386 624112 18 8122 7817 305 4 TOTAL SALE 6242117 5786149 455968 & 8122 8034 88 1
% % % %
THIS  LAST DELIVERIES INTO SYSTEM THIS  LAST
4415371 3629458 785913 22 95 94 WEST GAS 6134097 5633558 500539 9 93 9
45163 64011  18848- 29- 1 2 HEMLOCK 95820 76802 19018 25 1 1
164311 183131  18820- 10- 4 5 NORFOLK 338313 386434 48121- 12- S b
4624845 3876600 748245 19 100 101 TOTAL PURCHAS 6568230 6096794 471436 8§ 99 99
455347 331214 124133 27 GAS L0SS (GAIN) 326113 310645 15468 5§
10.9% 9.3% 5.2% 5.3%

DEGREE DAYS
03.7 4933 104 2% COLDER THIS YEAR ACTUAL 7411 717.4  23.7 3% COLDER THIS YEAR
446.7 4467 NORMAL 725.6  725.6

(A Degree Day 1s the average daily temperature below 18 degrees Celsius.)
Definition of rates:
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From: Huddleston, Alex
Sent: May 5, 2015 9:49 AM
To: Orr, John
Subject: FW: Status Update

From: Brian Lippold [mailto:brian@nrgas.on.ca]
Sent: May 5, 2015 9:47 AM

To: Huddleston, Alex

Cc: Mark McCord

Subject: FW: Status Update

I thought that Mark sent this directly to you the day of our last conversation about the wells and using the Max draw on
worst day (highest consumption).

See his data below.

Brian Lippold,

General Manager

Natural Resources Gas Ltd.

39 Beech St. E. | Aylmer, ON N5H 3J6

P: 5197735321 ext205 | F:519773-5335
Mail to : brian@nrgas.on.ca

A

NikG

Natural Resource Gas Limited

Alex
Here are the daily volumes at each of the union gas station inputs on Nov 12/14

-Belmont Station — 12509m3
-Harrrietsville Station — 86919m3
-Putnam Station - 38513m3
-Brownsville Station — 1183m3
-Bayham Station — 28962m3

-Eden Station — 28005m3

-North Walsingham Station — 23919m3

The well inputs are as follows

Nova Scotia Ln Between Richmond Rd and Woodworth Rd — 1888m3/day
Fairground Rd and Regional Rd #28 — 4888m3/day
On 2™ Conc ENR North of Barth Sd Rd — 4888m3/day

Lastly the town of Port Burwell is regulated to 30psi. The East side of the town is disconnected at Plank Rd and Teall
Neville Ln and the west side is disconnected at Brown Rd and Nova Scotia In. There is only one pipeline on Vienna Ln
that connects the system East of Plank Rd to the System West of Plank Rd.
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From: Huddleston, Alex |maflto:Aiex.Huddleston@snclava!in.com|
Sent: Tuesday, February 17, 2015 12:19 PM

To: Brian Lippold
Cc: Mark McCord
Subject: Status Update

Hi Brian,

Please see the attached file. Printingitin 11x17 is OK, but please print as large as you can. The file contains a
representation of the NRG system in the SPS model based on the pressures you provided for grain drying on Nov 12",
‘14,

We've placed a node at each intersection in the network and color coded the node according to its pressure:
e The darker colors show higher pressure
® Green is between 40 and 50 psi
®* Yellow is between 30 and 40 psi
® Redis less than 30 psi

The legend on the chart also states the number of nodes in each pressure range

The pressure and flow rate coming in from each station are shown adjacent to the station’s location. The total flow into
the system is about 7570 m3/hr, which is approximately 20% higher than the highest average monthly rate that we've
seen. The flow rates coming into the system are rounded to the nearest 100 on the attached file. We also limited the
inlet pressures to 80 psi, which is the MAOP of the pipelines.

We didn’t receive a pressure at Brownsville Station so we limited it to 170 m3/hr, which is its maximum hourly volume.
We also didn’t receive a pressure at Belmont Station, and it's maximum hourly flow is 538 m3/hr, but in the model only
50 m3/hr are required to feed the town of Belmont from the North.

The pressure at each location you supplied are also shown. In most cases, the pressure calculated in the model matches
the pressure you provided. The only exceptions are:
® at Beach St., where the model pressure is 5 psi higher than the provided pressure
® at Herman, where the model pressure is 4 psi lower than the provided pressure
® atIssak Bartch, where the model has calculated the equivalent of a 50 m3/hr input into the system—which |
believe can be attributed to flow from the local well sites

We've added two loops into the system that are currently inactive in the model: at John Wise and along Wilson
between Whitaker and Prigham. The nodes are showing red and yellow respectively in the model.

The main areas of concern (where there are a number of yellow and red nodes) are in the Aylmer region and in the
Brownsville region. The next step we'll take is to modify the system to alleviate the low pressure areas by looping or
adding laterals. We'll send another chart like the attached showing the system pressures after looping or additional
laterals have been added to the system.

The model has been revised to run on inlet and outlet pressures, so if you can provide pressures for other extreme days,

that are different from Nov 12", 14, we can complete a chart like the attached in about 8 hours and it will increase our

understanding of the system and how we can alleviate the low pressure areas.
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Alex Huddleston

Department Manager, Pipelines

Qil & Gas

Tel.: +1 403-294-2714
Cell.: +1 403-461-1102

SNC-Lavalin Inc.
605 - 5th Avenue SW, 14th Floor
Calgary | Alberta | Canada | T2P 3H5

)] &S

Enginsam & Conesrucinm

SNC +LAVALIN semper of the SNC-Lavain Group

NOTICE - This email message, and any attachments, may contain information or material that is confidential,
privileged and/or subject to copyright or other rights. Any unautherized viewing, disclosure, retransmission,
dissemination or other use of or reliance on this message, or anything contained therein, is strictly prohibited
and may be unlawful. If you believe you may have received this message in error, kindly inform the sender by
return email and delete this message from your system. Thank you.
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Contracted Labour and Material Cost Estimates for SW Ontario Market

Action/Task Per metre Labour cost Conditions
Material Cost | Per metre
or Hourly
Directional Drilling/Boring $55/m @4” | 30” or greater required by a local; Water,
S75/m @6” | sub road; below culvert; inclines/declines of
greater than 15 degrees.
Protected area; walkways, gardens or areas
that require significant restoration
Trenching with sticks (3/4") $31.25/m 36" or less below grade; accessible road
allowance; grade without considerable slope
(0= >15 degrees); only 3 or 4” PE
3", 4" and &”
Trenching with rolls $15/m @2” | 1to3” OD maximum
$27.50 @3”
Fusing/ Capping n/a n/a Included in installation cost
Marker/ Signage Installation 75/hour Every valve; High pressure; Road Crossing;
500m min standard
Hot Tapping + Connection n/a n/a Engineered by pipe size- only applicable to
the dedicated 6” IGPC steel pipeline
Dry Tapping + Connection Included in installation costs
Clean, Dry, Pig, Leak Test Included in installation cost
PE Pipe Pricing i S 2.79 Contractor requoted pricing —Feb 2016
2" S 4.92
3”Roll $12.00
3” Stick $15.00
4" $21.00
6” $30.00
PE Fittings n/a n/a Various by diameter and function-too broad

1- The projects that have been identified would all be completed using PE (plastic) pipe.
2- That installation of tracer wire is included in all boring or trenching costs

3- All provided material or labour-costs are average prices from within a 36 month period.
4-  Hourly or task costs include equipment required
5- No surveying required in our Franchise area
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Appendix C — Benchmark Results Schematic
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Appendix D — LOOPS AND LINE EXTENSIONS



€ - {ru

F2II0E
Lo EZS L=
S2EFEs
X% 24
— o M o 0
SN 2 o
..M Wc
3 = A
=
- H
:
® g _ L s "
%
k H 5 8 ® M
. - ﬁ llamung pod W g
ey - , SN
- ® - B O Etoeetits S RS J 1) ke
s ’ 9 -~ e ]
: o* 1 " _— -
\ e | _ - o ]
| & - L] ™
® 9"- ® . e ._ . N:a S
H o dgoy eur esim uyor ~ §
. R ] ———a - ) - .
s 21 1
WP s
iy/ew yoz H T e
uo) pug i 2 s
) o‘?# » H
¢ “e.
ﬁ = =8
P A =¥ ;
weybuisiep Yuon . e ¥ ®
. ‘.w.,.,
& 2 ~e.g ~op e
w ® %
- o g 8
dy/ew 1911 e ° u
uap3 %
[ ]
- T W . !
JY/EW 0121 B
weyleg n 5
or=< (za) @ :
0L> 09 =< mwmw. JWEW By - M =
09> 05=< (8z1) @ ajnsumolg * Vov
0s> or=< (ec) @
or> 0e=< {en) O
0e> 0=< (52 @ e
! *.- /e 0L9€
sainssalg ¢ ; BlASIBILBH
i
~% & L
i
=
doo7 aul asIpm uyor P
weund

T A




Filed: 2019-01-31

2TI93
20 02
S5 H =R
ZECE®
oH B8
a @ o
M
o £
B
8 L]
} S 1 .
2 ] 3
5 ® * ® [
a, | _ | L]
- | JWEW 07 | | llevung yod yew gL
s oM pubiy _ ‘ SN
[ ;
. & . . - O @ I -, F o semo aonug Hod
s \ L] i R | P o -
. -o e Ty ® g d -
5 ; s, e i —4 $
| ,,.k:.o.:.#,alc % ® ° : ®
4 e o . au. ® ® Lane 3 —e§-o o
B = b F
® @ ) 'S U.H ————— i o 2 8-0~ i
. H [ = ik - _n1¢ $ g
@ a ...... . o e8-b-o ® % ® se~o o LB —a o
W/EW $07 T | SIeM - ﬂn . w 2 3
- B B R
uog puz et 3 o i H © ﬁ - " -
—® . f e, ® H -
‘_-.1'.!-. N ! ~8 M LB 1 - |H10 g
IU/EW 966 ) ) w. B ..-,w R R ——— H . Y ) .w-.....
weybUIsiEM UHoN e Ty d -8 ¥ A ® ey ob-se
15 L] i o ""e & 60—
& : - b ~e 8 s uoisuaXg
! L, S s | g .r sury uyoouar)
- b Ty ] -6 ® o — 5 oo »
Jyew 291E 29 = P i g e
e - " ) S -og st © 'ﬂ ® \+ﬂ0 & o e.,vo
- T H 0.. i T ~pme-e-av -8 = & k
Iy 01z1 = e Gl \
weyleg 3 - —® - | -0~ 5o
~ @ L LS —_ -
diON 0 s s L -3 ¥
~ o —eve-—
oe=< (c9) @ ....w. _ *
WEwey g - TS . ailes | *
o> 09=< (00} @ a|insumolg gl .W»w * <3 H =y d.ﬂ.w :
09> 0S=< RN_.“.. “sa- ‘e?rt.ﬂ ! s e
05> or=< (o)) @ s H - B : :
~H— B - % .
or> 0£=< (00 (D ° e . =
0E> O=< mh;. w‘ b -
gk W/EW 0L9E
sainssald , SlnsiBlueH
S -
|
-8 auﬁ -
*3
UOISUBIXT 3UIT UNoOUB|S) e ch_v
weung

¢ BT



F8ZIVE
ToEge=
SIEFE
X% 2
= o H G o
SN Ao
= m 23
M = ~
=
~ S o Y
&% ’ !w . B = L - L] .
& ﬂ 2 a4 $
P L4 ® L4
-r.‘u ) : ﬁ&ne #0Z _, i
i ;_ SIBM gy | Iemung Wod JWew g/
e S 1 SN
Ll ! -
PSR S - m e g - & - -- ., - e T osiom a0nug Uod
O [E = -
30T el . S —p -
® L] ® & - & % it
| -~ b R L % » 2 ) !
i i P - i3 2 e -
) f L ﬁ =1
. — S g ! ® o L
' e e < (s A e & P - ow-..-\r!v. v !...uﬁ‘ — e Wy
e T s < it f 3 3 |
hW%Euﬂ_cw ! m_uugq S ﬁm < R SO ol F
VP 1?.* + . e I : ._w ¥ TE e
v S 1 (P
e ._-‘l!_.r f m - Y m * ” M. I.H. 5
- w »F R — # 28
Iujgw 966 e o b B s . Ty . e —aa
weybuisiep yuon - . % i - b
- - o L ..!m o -
A lm -8 & - - = |
% e T o0 | R Y ﬁ
& * - . | s
L. L -8 & il ® 99~ o
dyew fgL b ——e-sg Gl .m& —he———e eee
uap3 : |
" - H *t 1w _gaa-ea- ) H ,f
iygw 0121 s i oo
weueg H P = e o
L] W —o9 -8
J4on e UOISUIXT BUIT UOSIAA | S e
. ; . e- o -8
oL=< (g9) @ ewey -8 o w...,ﬁ. . . H Bl R -
BInsumolg cW L A 1 .,IH.W. - .
0L> 09=< ﬁwﬁw . o sa- I.” ! - _ “r..i\
> 0§ =< [ | '
09> 05 azi) . - — a- - " H .
0s> ov=< (50 @ Y e .
or> 0g=< isp1) O ! M.- Jy/ew 019€
€
0E> 0=< (gz) . a|nsiatueH
saunssald i
RS o
:
UOISUSIXT SUIT UOSHIAA Jygw 5094
weung

0 2 SO



— O — < N
cREg2e=
SIEF3%
¥R 24
= o H S O
IS A o
[o\ I &b
5 A 5
B =
=
o P
- | &t PO
Pt ” ® g 4
. ? 8 $
- e w i » [ ® ;
¥ T $
g
M F SN, [AWE 70z | jamung pog .E..M:L 8L
e | o
o s R Yo ¥ siem . song pod
—® \ L4 o~ :. i 1
-4 .. @ H o - ———— |.H L
. ® . . U 15 ‘ M\
| 2 s L i — e
: - T ——
'
e k ¢ OaH. = S i ﬁ_” ® B me( —
4 o T SR A v S
o S T g 2 : :
Ju/gw yoz = _, 7 > N ] -
uog pug L , 1 7 SN -t ) ;aw o
. e “ b $ Locas
- ' o ! o
5 | b . o —n
Ju/ew 966 e & 8- . o a..b.ﬂ..,eu, 4“1“
s e 6 "a . P
B a5
s * o 7 A
- B & ‘
- . i Y - b
- W ieLl L. e se- ~ohe~
usp3 r ; _
.2 M.T _,
dyew gLzl " e-o- .!.".1
.
weyleg & uﬂu
o — Y @
=
JON ) J.w . )
iy/gw 6 ¥
W . a||nsumolg . mi
oo .| ;
09> 05=< {1z @ i
05> ov=< () @ ; +‘o- e ores
or> 0e=< e O LI a|lIAsIaLLEH
sainssaig — h N
.
aunssald Jas Jojeinbay Buiseaiou) ¢
PUE UOISUSIXT 3UI UOSIIM .
weuing

st s A



— O — < N
Tegges
SSEFEEs
X% 24
— o M S O
S A N o
[o\ I 50
..m m <
g = =
=
The- 3 il
R I 5 e S
Toe .3 s
- - s ° e,
5 ¢ 0 i ng vod
L | e poz # | Jygw gy
oo 4 stem publy | _ SN
. o s 2orug Ho,
L 2 5 e o A i # W T osem g yod
- . H I H = U‘F O-‘..U - Viri .F.q . . o~
R s s . & W, o P i
e — 3 R S — - P
m .. . ® ®s M. . . ﬁ . MPM L
8 i i o B ey ! ¥ ®- o~
S8 sem s -4 5 (R PR
‘ ? & 1 T, P S ~
e S i SRR S s SR
wewpoz v S | | 3 T U -t I
uo) puz . e . i 1 ﬁ. _ .m. 7 pae
by 5 A, 3 -
Y/EW 966 F" - ks
weybuisiem WioN - T % ¢
"
N .41 e
- ® .
¥ JyEw 2911
uap3 .
Jy/ew 01zE w0 ¥
weyheg o &
H
®
JWEW 6
SON ajasumolg 3
o> 09=< (z0) @ .
09> 05=< (1z)} @ .
05> or=< (62} @ I ser ugwoige
9 e,
OF> Q=< ﬁ..:ﬂu e alnsIsLUBH
0e> 0=< (05) @ b
sainssald
-
e ".,
<
doo peoy JOPUBNSQ PUE UOISUBIXT Ul UOSIAA SUEW G091
weund




Tab 4
Schedule 2

Exhibit 1
Page 94 of 104

Filed: 2019-01-31
EB-2018-0336

) [ _— -
.. = ® -
o‘l‘i _ bm ! . M ”
e ? e} [
3 & L | » .. ¥
Ly o | :
A H | sopn  WEW ¥OZ | ll2ming 1o Iyew g4
R S | 1 SN
PR S 1ﬂ.|o. i B ® rd . ¥ siem 20nug od
N o Syeod
ST Dt STy s S
| 4 & - —
. s.H ) * | & o L ) ¢
m -. ® L o L] - 8@
§ e
[’} . JC f R — = — v @
wewwoz ¢ Y T ﬂ.mtn..&.e. S :
uog puz | SIaM g ) hd
=4 w L. F s 9 LI
i ® 4 . ®
Ll “F?. = | N . =% *
JW/EW 966 A m ) ——
weybuisiean, Lo ™ cu s & B - - e
-~ o
i - uoisuag @
- . surmoqel
'.“ 213 e & . -~ B8O~
. . -
. -~ LB
WEW LGLL . 3 shu
uap3 . a S liaw ™ ®
. T H '. i 4 TR cpm 800~
u/gw 0Lz 1 o PE o™ Slle oy
weyleg u JM,N.I.. -
* =
o
O
! YW 6y g2 % . e
dON ajIAsUMOIg * u.-r * g Yot
o= 2@ 5%
| OL> 09=< EE.
09> 05=< (190 @ h
05> ov=< (go1) @ e
or> g= (1g) O : .- JY/EW 049¢
oc> 0= (02 @ :
* ] a|jinsjaLe
Sainssaid _
- ﬁ [ B
B B = &
*
uoisuaIx3 aur jogjeL )
JU/EW G091
weuing

Vit

o o1 7 S



Filed: 2019-01-31
EB-2018-0336

)
SNC-LAVALIN

OIL & GAS BUSINESS UNIT

NATURAL RESOURCE GAS LIMITED

Transient Simulations of the NRG
Distribution System Report

Page 32 of 36

Revision No.: A

Exhibit 1

Tab 4
Schedule 2
Page 95 of 104

Date: March, 2016

Appendix E - INCREASE UGL STATION GAS FLOW
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Proposal for Custody Transfer Station to Supply NRG

In order to facilitate the supply of gas to NRG. NRG is willing to pay for costs to engineer and
construct a new custody transfer station. In efforts to avoid: 1) an unnecessary Leave to
Construct Application and; 2) Steel Piping applications that require lengthy and expensive
environmental studies. NRG proposes the following:

¢ NRG to acquire land for intended for a new custody transfer station. Lacated between 1.5 and 2
km North of 401 at Pigram Line (See New Station map below). The exact distance must be
determined by referencing Union’s previously requested map of local infrastructure.

¢ NRG to contract Aecorr{oramutually agreed upon construction engineering firm) to engineer a
hot tee from the mainline.

* NRG todrill a 6” Plastic pipe to the station location determined above from South of the 401 at
Pigram Line (reduced to 4” within NRG's franchise area).

® NRG and Union to build station to accommodate a min inlet pressure of 120 psi.

* NRG to incur land acquisition, construction (station and drilling) as well as engineering costs

New Station Map
L . . L m———
== Union High Presure Line (reasonable Proximity) r
== 6" Custody Transfer Line into NRG Franchise }' |
©  New station location Proposed ﬂ/erféccation ',‘
[
{saFor0 ¥
\ — : ?
\ PUTNAM_S o A uroRo RO %.'
i ‘ th = s} ,I‘
oy W A / . A - ]
I -ﬂ““‘l.'-*ﬂ1 & %./J‘wi ' = ' v 2 SR e
\ — ;gm.-— 4 i ( (
R pRWL o= T N
i e “n RQUASTY - T S AL RO ‘\ \
~ \ g - \




T _

Brian,
Any chance of meeting this Thursday?

Patrick

Sent from my Samsung Galaxy smartphone.

-------- Original message --------

From: Brian Lippold

Date: 11-16-2015 3:48 PM (GMT-05:00)

To: "Boyer, Patrick"

Subject: RE: Practical Discussion - Union makes recommendations

I can do the 24™ in Chatham. When you get a chance tomorrow, please call me and I'll run-down the Ethanol discussion
with you.

Brian Lippold,

General Manager,

Natural Resource Gas Limited

Ph: 519 773-5321 Ext 205

Fax: 519 773-5335

Email: brian@nrgas.on.ca

From: Boyer, Patrick [mailto:PBoyer@uniongas.com]

Sent: Monday, November 16, 2015 3:25 PM

To: Brian Lippold

Subject: RE: Practical Discussion - Union makes recommendations

Brian,

| am heading to a meeting that will take me to the end of the day. Did you have a chance to look at your calendar for
days on the 23, 24 or 25" that would allow you to come to Chatham? We can review the Putnam/Mossley request as
well as the questions you have in your last section of the email.

Patrick -

From: Brian Lippold [mailto:brian@nrgas.on.ca)

Sent: November-16-15 11:50 AM

To: Boyer, Patrick

Subject: Practical Discussion - Union makes recommendations

Hi Patrick,

I appreciated the time you took to discuss the Mossley/Putnam station this morning. | would like to get together next
week with the Engineers to find out why they can’t use that 125lb Putnam line to supply gas without adding a new HP
line.

What | am concerned with mostly is that this is the first time that we are hearing that if Putnam/Mossley is a go, we

need to run an entirely new line to that station area. So you have to go through all the hoops of getting Stantec to
1




complete an environmental survey and seek approvals because you would need to run a high pressure steel line. For this
most recent news, it will cost $600,000 before a shovel hits the ground. What that really means to us is your station is
not valuable at that location any longer if a new HP line is required (unless of course there were no aid to construct costs
to NRG).

So considering the above, why couldn’t NRG take care of the construction to get the line up to an area that is close to
your main line North of the 401? | can secure land there as easily as | could on the Mossley site. That avoids the
environmental cost as well as the considerable expense to running steel down to that corner. it also keeps our station
even closer to our border by utilizing Pigram Line further north.; something your regulatory folks were concerned with.

I know that Union is preparing a response to our filing with the board. Much of that will be legal and academic. From the
field level, can we start to work toward a solution under these guidelines: what is the least expensive, most expedient
way to get much needed additional gas volumes into the NE section of our franchise? To start that, could you go back to
you stations group. Please ask them to provide location(s) anywhere along Unions mainline (North of our Franchise
border) that allows for the simplest, most cost effective (for NRG) connection to your system. We can meet you at that
point with a 4” main and manage our costs effectively; because we simply have to.

I'li call you after the discussion with IGPC.

Brian Lippold,

General Manager,

Natural Resource Gas Limited

Ph: 519 773-5321 Ext 205

Fax: 519 773-5335

Email: brian@nrgas.on.ca

From: admin@rnrgas.on.ca [mailto:admin@rnrgas.on.ca]

Sent: Monday, November 16, 2015 10:30 AM

To: Brian Lippold <brian@nrgas.on.ca>

Subject: Message from KM_C224e
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From: Mark McCord <mmccord@nrgas.on.ca>
Sent: Monday, June 13, 2016 1:03 PM

To: Brian Lippold <brian@nrgas.on.ca>
Subject: Phase 2 - 4" scenarios

Brian

The numbers below look better for the HDPE pipe at 144psi. The manufacturer of the HDPE fittings that are not
CSA certified says they hope to have certification by the end of the year. They also have some information they put
together to help Manitoba hydro get a variance to use the fittings. The problem with just using the fittings is that they are
not stamped CSA. ltis the pipeline inspectors job to make sure the pipe and fittings are clearly approved (CSA
B137.4). Paul checks the pipe every time we get a new shipment for approval and any pipeline inspector is going to want
to see the approval on the fitting or documentation on its variance. He will know the Pipe and fittings are different
because he will have to use the HDPE heating and fusion times. | think we should pursue the Variance route with TSSA,
but we will have to be prepared that if they don’t approve the variance, we have to use the MDPE fittings.

Let me know
Thanks
Mark

From: Huddleston, Alex [mailto:Alex.Huddleston@snclavalin.com]
Sent: Monday, June 13, 2016 12:20 PM

To: Mark McCord

Subject: RE: Phase 2 - 4" scenarios

Hi Mark,

We've extended the simulation table for the 15 km 4” pipeline and looked at inlet pressures of 144 psi.

Pressure Flow
Inlet Outlet Rate
(psig) (psig) (m3hr)
144 131.1 1000
144 102.7 1800
144 20.4 2687
100 81.4 1000
100 20.9 1833




80 56.3 1000
80 22.2 1435

Thanks,

Alex

From: Mark McCord [mailto:mmccord@nrgas.on.ca)
Sent: June 6, 2016 10:10 AM

To: Huddleston, Alex
Subject: Phase 2 - 4" scenarios

Alex
Can you add 144psi inlet to this chart? | would be looking for the flowrates at roughly 80psi outlet and what
kind of outlet pressure results at that same 1800m3/hr.

Thanks
Mark

From: Huddleston, Alex [mailto:Alex.Huddleston@snclavalin.com]
Sent: Tuesday, May 3, 2016 9:33 AM

To: Brian Lippold <brian@nrgas.on.ca>

Subject: FW: Phase 2 - 4" scenarios

Hi Brian,

We've completed the simulations for the 15km 4" pipeline that you’ requested. The results
are as follows:

Pressure Flow
Inlet Outlet Rate

(psig) (psig) (m3/hr)

100 814 1000
100 20.9 1833
80 56.3 1000
80 22.2 1435

In scenario 1 below with 80 psig at both the inlet and the outlet, the gas won’t flow; pressure is the force that moves the
gas from point to point. The flow rate of 3700 m3/hr can’t be achieved at these low pressure. At higher pressures, say
about 500 psig, the flow rate can be achieved and the pressure drop is about 40 psi.

Pigging
There are 2 conditions that | forgot to mention that must be met before the 6 inch pipeline can’t be inspected with an
instrumented tool:
e Anyvalves in the pipeline must be full-bore valves, which means that the hole in the valve is 6 in diameter. |
don’t believe that you have any valves in the pipeline, but I'm not sure

2



e There can’t be any short-radius bends in the pipeline. A short radius bend is a standard elbow or a bend that
has a radius less than 30” (5 * the diameter)

Thanks,

Alex Huddleston

Department Manager, Pipelines
Oil & Gas

Tel.: +1 403-294-2714
Cell.: +1 403-461-1102

SNC-Lavalin Inc.
605 - 5th Avenue SW, 14th Floor
Calgary | Alberta | Canada | T2P 3H5

), L Giiva

Engiiere & Conmrucion

SNC +LAVALIN Member of the SNC-Lava™n Group

NOTICE - This email message, and any attachments, may contain information or material that is confidential,
privileged and/or subject to copyright or other rights. Any unauthorized viewing, disclosure, retransmission,
dissemination or other use of or reliance on this message, or anything contained therein, is strictly prohibited
and may be unlawful. If you believe you may have received this message in error, kindly inform the sender by
return email and delete this message from your system. Thank you.

----- Original Message-----

From: Brian Lippold [mailto:brianfinrgas.on.ca]
Sent: April 26, 2016 7:50 AM

To: Huddleston, Alex

Subject: FW: Phase 2 - 4" scenarios
Importance: High

Hi Alex,
Have you got time for a call later today?

I need some ongoing support services on a charge basis. I have some increased customer demand
and I have to arrive at the appropriate contracted daily/hourly service. The following
scenarios will assist me in determining the right contract volume level from Union Gas.

Scenario 1 (4" PE per attached plan)
- flow out at south end of pipeline, with an inlet of 8@psi and outlet of 8@ psi?
- flow out at south end of pipeline with an inlet of 100psi and outlet of 8@psi?

Scenario 2 (4" PE per attached plan)
- inlet pressure of 80psi and an outlet flow of 3700m3/h, what pressure do we get at the

south end of the pipeline?
- inlet pressure of 10@psi and an outlet flow of 3700m3/h, what pressure do we get at the

south end of the pipeline?

Scenario 3 (4" PE per attached plan)

- inlet pressure of 80psi and an outlet flow of 1600m3/h, what pressure do we get at the
south end of the pipeline?

- inlet pressure of 1@@psi and an outlet flow of 1000m3/h, what pressure do we get at the
south end of the pipeline?



Please let me know if you are able to discuss today or tomorrow.

Thanks, Brian

This email message, including any attachments, is for the intended recipient(s) only, and contains confidential
and proprietary information. Unauthorized distribution, copying or disclosure is strictly prohibited. If you have
received this message in error, or are obviously not one of the intended recipients, please immediately notify the
sender by reply email and delete this email message, including any attachments. Thank you.
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From: Mark McCord <mmccord@nrgas.on.ca>
Sent: Tuesday, May 3, 2016 8:31 PM

To: Brian Lippold <brian@nrgas.on.ca>
Subject: Re: Phase 2 - 4" scenarios

Those numbers from Alex don't look very good. | agree that it would be nice to know how much volume it would take to
raise the pressure of the problem areas (Bayham and Culloden), but without a true network analysis, | don't know how
we would come up with those numbers.

Currently we don't meter the volumes used in the town of Belmont as a whole, I'm not sure what kind of volumes we
would be looking at for that increase in customer load.

| agree with all of your questions, and think we really need answers to those questions, but | think the only way to know
is a network analysis. Weather or not the one Alex did is accurate enough, | really don't know, at this point | guess it's
the only thing we have. It looks like the best we are going to see off that line at 100 psi inlet and 81 out is 1000m3, so |
wouldn't think our increase to Union should be much more than that.
Thanks

Mark

On May 3, 2016, at 11:00 AM, Brian Lippold <brian@nrgas.on.ca> wrote:

As discussed, food for thought. We have to figure out what we need to raise the pressure of the weak
areas of the system as well as deliver additional gas to new customers (residential and industrial) like
Belmont.

What might the new peak load per hour of look like in Belmont with 25 new houses (2 years) or 50 new
houses in 5 years? We have to account for that in our calculations.

Brian Lippol

General Manager,

NATURAL RESOURCE GAS LIMITED
PH: 519 773-5321 ExT 205
Fax: 519 773-5335



EMAIL: brlan@nrgas.on.ca

From: Huddleston, Alex [mailto:Alex.Huddleston@snclavalin.com]
Sent: Tuesday, May 3, 2016 9:33 AM

To: Brian Lippold <brian@nrgas.on.ca>

Subject: FW: Phase 2 - 4" scenarios

Hi Brian,

We've completed the simulations for the 15km 4" pipeline that you’
requested. The results are as follows:

Pressure Flow
Inlet Outlet Rate

(psig) | (psig) | (m%hr)

100 81.4 1000
100 20.9 1833
80 56.3 1000
80 22.2 1435

In scenario 1 below with 80 psig at both the inlet and the outlet, the gas won’t flow; pressure is the
force that moves the gas from point to point. The flow rate of 3700 m3/hr can’t be achieved at these
low pressure. At higher pressures, say about 500 psig, the flow rate can be achieved and the pressure
drop is about 40 psi.

Pigging
There are 2 conditions that | forgot to mention that must be met before the 6 inch pipeline can’t be
inspected with an instrumented tool:
e Any valves in the pipeline must be full-bore valves, which means that the hole in the valve is 6”
in diameter. |don’t believe that you have any valves in the pipeline, but I’'m not sure
e There can’t be any short-radius bends in the pipeline. A short radius bend is a standard elbow
or a bend that has a radius less than 30” (5 * the diameter)

Thanks,

Alex Huddleston

Department Manager, Pipelines
Oil & Gas

Tel.: +1 403-294-2714
Cell.: +1 403-461-1102

SNC-Lavalin Inc.
605 - 5th Avenue SW, 14th Floor
Calgary | Alberta | Canada | T2P 3H5

<image001.jpg>

<image002.jpg>

NOTICE - This email message, and any attachments, may contain infermation or material that is
confidential, privileged and/or subject to copyright or other rights. Any unauthorized viewing, disclosure,
retransmission, dissemination or other use of or reliance on this message, or anything contained therein, is
strictly prohibited and may be unlawful. If you believe you may have received this message in error, kindly
inform the sender by return email and delete this message from your system. Thank you.
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----- Original Message-----
From: Brian Lippold [mailto:brian@nrgas.on.ca]
Sent: April 26, 2016 7:50 AM

“wi To: Huddleston, Alex
Subject: FW: Phase 2 - 4" scenarios
Importance: High

Hi Alex,
Have you got time for a call later today?

I need some ongoing support services on a charge basis. I have some increased
customer demand and I have to arrive at the appropriate contracted daily/hourly
service. The following scenarios will assist me in determining the right contract
volume level from Union Gas.

Scenario 1 (4" PE per attached plan)
- flow out at south end of pipeline, with an inlet of 80psi and outlet of 80 psi?
- flow out at south end of pipeline with an inlet of 100psi and outlet of 8@psi?

Scenario 2 (4" PE per attached plan)

- inlet pressure of 80psi and an outlet flow of 3700m3/h, what pressure do we get
at the south end of the pipeline?

- inlet pressure of 1@0psi and an outlet flow of 3700m3/h, what pressure do we
get at the south end of the pipeline?

Scenario 3 (4" PE per attached plan)
- inlet pressure of 80psi and an outlet flow of 1000m3/h, what pressure do we get

at the south end of the pipeline?
- inlet pressure of 10@0psi and an outlet flow of 10@0m3/h, what pressure do we

get at the south end of the pipeline?
Please let me know if you are able to discuss today or tomorrow.

Thanks, Brian

This email message, including any attachments, is for the intended recipient(s) only, and contains confidential
and proprietary information. Unauthorized distribution, copying or disclosure is strictly prohibited. If you have
received this message in error, or are obviously not one of the intended recipients, please immediately notify the
sender by reply email and delete this email message, including any attachments. Thank you.
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2 EXECUTIVE SUMMARY

EPCOR Natural Gas Limited Partnership (ENGLP) engaged Cornerstone Energy Services (Cornerstone) in
May 2018 to complete a system integrity analysis of its Aylmer natural gas distribution utility.
Cornerstone created a steady-state hydraulic model of the system and reviewed the predicted system
conditions under the current peak gas demand, seen in January 2018, and predicted future peak
demands, given predicted growth through 2024. The objectives of the study were to identify constraints
within the system that would impact the utility’s ability to provide reliable natural gas service to current
and future customers, and identify and evaluate possible system reinforcement options to resolve these
issues.

The analysis identified two areas of concern: low pressure supply to the northern district regulating
stations serving the Belmont and pressure starvation in the southern and southeastern part of the
system. This confirms operating data and observations provided by operating staff.

The analysis identified and confirmed that the issue with Belmont can be addressed by increasing
undersized pipeline sections along Westchester Bourne that are choking the flow of gas being delivered
to the village.

Three projects were identified and confirmed as options to address the low pressure issues in the south
and southeastern part of the system: on-system trailered compressed natural gas (CNG) storage at one
of two general locations or tying to a new natural gas supply from a third-party producer near Lakeview.
Providing additional volumes to the area will boost the pressure which drops significantly during peak
demand and provide the capability to serve new customers that the utility has had to decline to service
in the past.

Preliminary capital cost estimates were developed for the options identified.

3 BACKGROUND

ENGLP Natural Gas Limited Partnership (ENGLP) owns and operates the Aylmer natural gas utility, a local
distribution company (LDC) that distributes natural gas in Southern Ontario to approximately nine
thousand customers in the Town of Aylmer and the surrounding region.

The service territory extends south from Highway 401 to the shores of Lake Erie. In addition to the Town
of Aylmer, the ENGLP system also serves the towns of Brownsville, Straffordville, Vienna, Port Burwell,
Port Bruce, Springfield, Belmont, and Nilestown.

The ENGLP Aylmer system consists of approximately 800 kilometers of distribution mains which are fed
by seven ENGLP/Union Gas gate stations (Putnam, Harrietsville, Belmont, Brownsville, Bayham, Eden,
and North Walsingham) and 38 natural gas wells, owned by a 3™ party, in the southeastern part of the
system.

ENGLP has contracted Cornerstone to perform a system integrity study and to evaluate and develop
capital cost estimates (CAPEX) for several capital improvement projects that will enhance performance
and capacity of the system to meet the needs of existing customers and future growth.
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4 STUDY OBJECTIVES

The system integrity analysis included three tasks. Those tasks and the results are outlined in the
sections below.

1.) Model and Calibrate the Distribution System

The first task included developing a hydraulic model of the existing gas distribution system, and
calibrating that model to operational pressure and flow records made available by ENGLP operations
personnel. This task is discussed in Section 5.

2.) System Constraints Identification, Growth Modeling, and Infrastructure Improvements

The main purpose of this study was to identify keys areas of the system that are weak points in the
integrity of the system to support existing customer demands and areas that are hindering the
growth and expansion of the system for future planning. After identifying these areas, Cornerstone
was tasked with developing a list of projects to address these areas and evaluate the effectiveness
each project had at addressing the needs of the system using the GASWorkS model. It is in this
section that the existing natural gas well supply is evaluated as a means to maintain system
integrity. This task is discussed in Section 6.

3.) Capital Cost Estimate (CAPEX) Development

Upon the evaluation of the effectiveness of each infrastructure improvement project identified in
the second task, a project was either escalated to the next phase of developing a capital cost
estimate or removed from consideration.

5 SYSTEM MODELING AND CALIBRATION

Cornerstone used the distribution system modeling program GASWorks version 10.0 to develop a
steady-state model and analyze system performance.

5.1.1 Gas, Model, and Piping Assumptions

Hydraulic efficiency: 0.95

Elevation: 235 ft

Gas average temperature: 15°C

Specific Gravity: 0.583

Gas Viscosity: 7.2x10°® Ibm/ft-sec
Heating value: 1027 btu/cf
Specific heat ratio: 1.31

Flow Equation: IGT Improved
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5.1.2 Model Development
The model development consisted of 2 major steps. These steps are discussed below.

1.) Creating system infrastructure

ENGLP provided CAD files and a database of attributes for each piping segment in the system,
albeit with some information lacking on some of the piping segments. GIS analysts used this
information to develop a shapefile which was then imported into GASWorkS. The GASWorkS
model was then checked against the CAD records, a system map provided by ENGLP, and field
technicians and operations personnel familiar with the system to ensure the information
regarding pipe sizes, segment connections at intersections, and valve station locations was
accurately depicted in the GASWorkS model. This process determined that there is some
conflicting information across system documentation and some misinformation in CAD records.
In these cases, the information offered by operations personnel was taken as accurate in
finalizing the GASWorkS piping model.

The number of inconsistencies between the various records led to the conclusion that ENGLP
would benefit from a Model and Facilities Verification Project, which is further described in
Section 6.5.

2.) Applying Load Points

In addition to the distribution piping, town load points and customer load points needed to be
placed in the model.

Town load points are load points at which a town’s gas load is taken from the distribution
system. This allows for simplification the modeling of the performance of the system. Instead of
drawing in individual gas lines and services in a town that the ENGLP system feeds, we can apply
a load point representative of the gas that entire town is estimated to be using for a certain
scenario. In the case of a town like Straffordville which operates at “high pressure” and all the
distribution piping sees as much as 80 psig from the two-inch line on Heritage Line, a single
point was placed on that line and assigned a load value to draw off of that node point as shown
in Figure 1.
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& 3TRAFFORDVILLE
(Madil = -239.000 M3h
P = 44.30* Psi
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Qiadi) = -3.500 M3h

P = 68.85" Psi

Figure 1: Town Load Point
In the case of a more complex town like Aylmer which operates at as a 30 psig system, there are
district regulator stations that feed the town, so regulators had to be inserted into the model at

the applicable locations, and the loads taken from the downstream side of those valves. See
Figures 2 and 3 below that indicate how this was done in GASWorkS.

(J

B ST STA

~53.9psig Residential Peak
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Figure 2: Aylmer regulator stations

3625 /\
Qiadil = -1.750 M3h

P =69.73" PSV
2070

Qiadil = 0.000 M3h

P s B30 m3n
P=69.73" Psi

NODE 213
Qfadil = 0.000 M3h
P =69.73" Psi

aALYMER HACIENDA
Qfadil = -159.000 M3h
P =30.00 Psi

Figure 3: Hacienda station regulator orientation

The towns of Aylmer, Belmont, and Brownsville, and Port Burwell operate as 30 psig systems so
all four towns were modeled accordingly.

The loads that the nine major towns draw from the gas system make up the majority of the gas
consumed but there are distributed loads to be accounted for. The CAD files provided by ENGLP
were used to locate these distributed customers. They were then broken down into two types of
customer load points — smaller residential customers and larger, seasonal (interruptible)
customers. The figure below shows two different colors of customer points.

aNODE 300
Qiadil = -11.172 M3h
P =50.08" Psi

4

Figure 4: Customer Load Points

6|Page



Filed: 2019-01-25

An orange square indicates a seasonal customer with a larger load whose energy rates are based
on the ability to interrupt their gas service if the system is being overstrained. A typical
customer of this type would be a grain dryer who may not need the ability to dry their crops in
the middle of January. All of these such customers were identified by ENGLP operations
personnel and were input as a different color in the model so as to be able to easily turn their
gas loads on and off when modeling the gas consumption of the system at different times of the
year. Green squares indicate uninterruptible customers (typically residential or year-round
commercial customers). Instead of having hundreds of these points throughout the model,
service lines between two node points were counted (minus the identified larger, interruptible
customers) and a single green customer load point was placed halfway between the two nodes
with a unit count equal to that number of service lines. For example, if nine houses were shown
to have service lines to them along Conservation Line between Springwater Rd and Imperial Rd,
one green customer load point was placed in the model with a unit count of “9”.

5.1.3 Loading Determination

The biggest difficulty in establishing an accurate model for this system was the loading throughout the
system. Cornerstone was provided some historic metering data for the ENGLP Aylmer system for the
winter of 2017-2018 that the model was calibrated to, as discussed in a later section. However, gas is
not metered using district meter stations for each of the towns the system serves, which necessitates
that a peak hour consumption estimate be developed for each town center. With the town loads
making up a large majority of the consumption, based on the number of customers located in the towns
compared to the distributed customers, this introduced a rather large unknown. The method to
establishing town loads was a three-step process as outlined below.

1.) Establish a “calibration hour” for the model

This data point was selected as the peak hour within the date of the highest gas consumption for the
2017-2018 heating season. The gas readings from the ENGLP/Union Gas stations would be used to
determine hourly readings for each station for calibration purposes, but the date was also needed in
order to estimate how much gas each typical customer would be consuming during that day using
historical weather data as outlined below.

2.) Establish distributed customer loads

The larger “seasonal” (interruptible) loads had historic billing information provided, so the unknown
remaining for this step was how much each of the distributed customers was using. From previous
projects in similar climates in Canada, research had been done on determining peak day gas
consumption for residential customers.

Residential peak consumption was estimated using an approximation method outlined in a 1994
study titled Gas Peak Day Design Analysis® and inputting historical weather data values for the
Aylmer region on January 4™ and 5™ of 2018. This period of data was selected because it was
determined as the peak consumption period for flows into the ENGLP Aylmer system according to
data provided. The exception to the method outlined in the study was that the “disposable income”
factor was neglected in calculating the peak day values. The method outlined in the study used
Equation 1, below, to calculate a firm send out peak in standard cubic feet for a year, which is then
translated to cubic feet per day and cubic meters per day and cubic meters per hour.
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Equation 1:

Sendout (ft3/yr) = (-2840.87*Current Day Wind-Chill) + (-127.59*Previous Day Wind-Chill) + (-
8.5946*Current Day Wind-Chill*2)

Where “Wind-Chill” is a value based on weather records for the design peak day in that

“Wind-Chill” = (.0817%*(3.71*SQRT(WIND)) + (SQRT(WIND)) + (5.81) — (.25*WIND))*(TEMP — 91.4) +
91.4

Where “WIND” is in units of mph and “TEMP” is in units of °F.

Weather data for these equations was gathered from the Canadian government weather station? for
the London Ontario station. Inputs for the referenced equations are outlined in Table 1.

Table 1: Weather Data for Calibration

CURRENT DAY Jan 5th WIND CHILL

WIND 8.3 | MPH
TEMP -18.6 | deg. F
WINDCHILL -38.2231527 | deg. F

PREVIOUS DAY Jan 4th WIND CHILL

WIND 7.4 | MPH
TEMP -17 | deg. F
WINDCHILL -33.0510248 [ deg. F
Thus
Daily Send out = (-2840.87*(-38.223)) + (-127.59*(-33.05)) + (-8.5946*(-38.223)) = 161,716.91
ft3/yr
= 443.06 ft3/day
=12.6 m3/day
=0.53 m3/h

Estimating that each house during this calibration date of January 5, 2018, was consuming roughly
0.5m3/h of gas, the total distributed loads could then be estimated.
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S

consumed by the towns

Estimate the customer count in each town

Having a customer count in each town allows the remaining gas consumption (after distributed
loads are accounted for) to be assigned to each town, proportionate to the number of
customers a town has compared to the others. Customer counts from a 2014 report prepared
by SNC Lavalin® indicated the following house counts for each town:

Aylmer - 2030
Belmont - 555
Brownsville - 150
Nilestown — 100
Port Burwell — 319
Port Bruce — 150
Springfield — 235
Straffordville — 150
Vienna — 150

Per ENGLP personnel, growth is typically between 2.5% to 3% throughout the region with the
exception of Belmont, which sees 5% growth. Below is a table outlining the growth factor used

to estimate a new customer count for the year 2018.

Table 2: Customer Counts

Town 2014 Count Growth Factor 2018 Count % of Total
Town
Customers
Aylmer 2030 2.5% 2241 51.86
Belmont 555 5% 675 15.62
Brownsville 150 2% 162 3.75
Nilestown 100 3% 113 2.62
Port Burwell 319 3% 359 8.31
Port Bruce 150 3% 169 3.91
Springfield 235 3% 264 6.11
Straffordville 150 3% 169 3.91
Vienna 150 3% 169 3.91

Regardless of a scenario being modeled, after the distributed loads were accounted for, gas
loads were applied to each town using the proportions listed above.

Model Calibration

As mentioned previously, ENGLP provided Cornerstone some historical flow data for the 2017-2018
heating season. One of the primary goals of the system integrity study was to create and fine tune a
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GASWorkS model to reflect pressures seen at the custody transfer stations and at points throughout the
system that reflect what is seen in real data points (if available) or looks realistic in terms of what
operations personnel see in the field for those points in the system that don’t have recorded data (i.e. a
regulating station inlet like Bradley Creek Station.)

The general process for calibrating the model is the gate stations flow points are set to known (gas in),
and then the model is run and solved, accounting for where gas is consumed at the towns and by the
distributed customers (gas out). The resulting pressures at gauged points in the system are then
analyzed and compared to what the real data says it should be. This is an acceptable way to analyze the
model as we know that flow into the system must equal flow out (gas being consumed). If meter
readings are available, and overall consumption breakdown between distributed loads and town loads is
known, there should be no error within the flows the model is seeing, other than changes in line pack
through the system, which are reasonably ignored in this analysis.

The known points in the system, and the known parameter(s), are listed below.

Table 3: Known Data Points

Point Parameter
Putnam Station Pressure, Flow
Harrietsville Station Pressure, Flow
Bayham Station Pressure, Flow
Eden Station Pressure, Flow
North Walsingham Station Pressure, Flow
Nilestown Station Pressure, Flow
Bradley Ave Station Pressure, Flow
Beech St Station (Aylmer) Pressure

FS Partners Pressure

2" Concession Wells Pressure

Nova Scotia Line Wells Pressure
Fairground Regional 28 Wells Pressure
Dorchester Station (Regulator station) Pressure

In previous analyses of this system’s integrity, the month of November had days that were considered
the peak scenario of gas consumption. In November, seasonal agricultural loads are still active and
drawing gas from the system. These loads, coupled with decreasing temperatures and the resulting
increasing heating loads, caused a record consumption on November 12, 2014. The seasonal agricultural
loads, however, are largely interruptible. ENGLP chose to focus on the January 2018 peak load, when
seasonable customers were not using gas and thus interrupting these customers is not an option to
control the peak. The November 2014 peak demand was approximately 10% higher than the January
2018 peak modeled. System constraints identified under the January peak would only be worse under
the November peak, and any solutions identified would serve to resolve pressure issues under both
scenarios

January 5th had the highest gas consumption on record since the November 2014 event according to
the historical data provided by the ENGLP Aylmer operations personnel. Since the gas being consumed
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during this time was by uninterruptible customers, the goal was to construct the base case model to
reflect the gas meter readings that each Union station was seeing, as well as the pressure recordings at
the stations and at the several other points in the system. The model is set up with flows in m3/h, so a
peak hour was chosen for January 5™ based on the hour with the largest meter readings. This was
9:00am. The total meter readings for the 8:00-9:00am hour were 9747 m3/h, thus all loads had to equal
that number. Using the estimated residential customer usage found in Section 3.1.2, the distributed
loads were estimated at 3649 m3/h and thus the town loads had to account for 6,098 m3/h. Using the
proportions based on customer count estimations in Table 3, each town was assigned the following
loads:

Table 4: Town Flows for Calibration

Town Load (m3/h)
Aylmer 3171
Belmont 955
Brownsville 229
Nilestown 159

Port Burwell 508

Port Bruce 239
Springfield 373
Straffordville 239

Vienna 239

It is important to note that for the initial run of the model, for the towns with multiple feeds such as
Aylmer or Port Bruce, the load was evenly distributed amongst the feeds. During the calibration of the
model, the town feeds were adjusted as a way of helping fine tune the model to get data points to
match.

5.1.5 Calibration Results

The initial run of the GASWorkS model showed poor results when compared to historical records and
anecdotal testimonies of real-world pressures throughout the system. Some stations were showing
pressures well above 90 psig on the outlet side, not possible given that gas cannot physically enter the
system greater than 80 psig, and certain areas of the system known to be strained for gas pressure
during peak heating were showing more than adequate pressure. The goal was to show less than a 10%
error in pressure readings and/or flow readings for our known points compared to the model results. As
a result, the following changes were made to the GASWorkS model in order to achieve that 10% error.

1.) For Aylmer Regulator stations, 80% (~2540 m3/h) of flow directed through Beech St Station and
5% (159 m3/h) flow directed through the other four stations.

Harrietsville, Eden, Nilestown, and Bradley were all set to know pressures even though all the
others were set to known flows. The flows were then the parameter that was judged against the
actual meter readings.

Well flows were set to zero for the calibration of the model to the peak hour. Well head
pressure or supply flows for the production from each of the well groups was not provided,
reviewed or input into the model. Gas production in the past has been declining from these
wells and the last study performed by SNC Lavalin® estimated production from all 3 wells groups

2)

3.)
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(2" Concession Rd, Fairground Rd, and Nova Scotia Line) to be less than 500m3/h. Talks with
ENGLP Aylmer operations personnel indicated that figure to be much smaller in recent times,
closer to 200 m3/h. During peak heating demand, 200 m3/h is approximately 2% of total system
demand. As explained later, the model had difficulty converging on accurate results in the area
these wells are located, even without the well inputs. Having the wells supply of 200 m3/h
turned on in the model created even larger error in the area so it was decided these wells would
be turned off for hydraulic modeling.

4.) The 4-inch line along York Line was connected to the 6-inch Line running south along imperial
road, just south of the York/Imperial intersection. See figure 5 below.

NODE 75 g
W[]iadii = M3h (Hadil =-3.752 M3h
P =84.54% Psi P =84.54* Psi

l

Figure 5: 4-inch York Line and 6-inch Imperial Road lines connected via NODE_29
5.) Section of 4-inchin pipe along Vienna Line between Richmond Rd and Woodworth Rd was
turned OFF (no flow allowed through it) See line shown in red in Figure 6.

6.) Section of 4-inch pipe along Nova Scotia Line between Richmond Rd and Woodworth Rd was
turned OFF (no flow allowed through it). See line shown in red in Figure 6.

Below is a table outlining the results of the calibrated model versus real data points.
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Table 5: Calibrated Model Results vs Real Data

Data Point Model Base Load Total Load | Calibration | Calibration
Pressure (m3/h) (m3/h) Type Value (Real
(psi) Data)

North 66.76 963.000 963.000 Pressure 80.00

Walsingham

Station

Nova Scotia 54.82 0.000 0.000 Pressure 44.00

Line Wells

Eden 82.60 1192.283 1188.3 Flow 1076.00

Station

Dorchester 134.2 0.000 0.000 Pressure 122.00

Station

FS Partners 68.86 0.000 0.000 Pressure 75.000

2 58.16 0.000 0.000 Pressure 63.00

Concession

Wells

Harrietsville 87.00 2710.358 2709.858 Flow 2855.000

Station

Nilestown 145.00 616.272 616.272 Flow 645.000

Station

Beech 57.19 0.000 -2.000 Pressure 54.00

Station

Putnam 89.19 2294.000 2293.000 Pressure 85.00

Station

Bayham 85.21 946.000 944.750 Pressure 82.00

Station

Fairground 56.25 0.000 0.000 Pressure 55.00

Wells

Bradley 147.00 979.000 979.000 Flow 976.000

Station

1.) Total load accounts for errors in the model after the model is run and “solved”

A color-coded graphic of the solved calibrated model can be found in Appendix A. For the most part,
calibration results are acceptable within 10% of the desired value. The biggest discrepancy in this model
is in the southern part of the gas system, as evident by looking at the pressure results shown at the Nova
Scotia Line Wells. ENGLP personnel’s testimony and real-life pressure readings indicate that the
southern and south eastern part of the system are typically between 40 and 45 psig during peak
scenarios. Modeling results show that although this area of the system is indeed the part of the system
experiencing the lowest pressures during peak loading scenarios, pressures should not be so low that
they are being starved of volumes. The model predicts pressures throughout the south and southeast to
be in the 55 psig range.
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6 SYSTEM CONSTRAINTS IDENTIFICATION, GROWTH MODELING, AND
INFRASTRUCTURE IMPROVEMENTS

6.1 SYSTEM CONSTRAINTS IDENTIFICATION
Upon analyzing the modeling results, Cornerstone has identified two main areas of concern for the
distribution system integrity:

1.) Southern and southeastern area of the system (Nova Scotia Line, 2" Concession Rd, Fairground
area.)
2.) Westchester Rd pipeline, acting as one of two feeds to the town of Belmont.

Regarding Issue 1, there is a discrepancy between modeling and real-life data in the southern and
southeastern territory of the Aylmer system which is briefly discussed in the calibration results above.
This discrepancy prompted discussions between Cornerstone and ENGLP regarding the conditions of
these pipes in the southern and southeastern end of the system and the accuracy of the piping records
ENGLP has on file. In these discussions it was brought up that operations personnel have been slowly
addressing choke points discovered in the system over time. These choke points have ranged from
incorrectly sized valves (smaller than full line size valves) to undersized branch connections (for example
a 1” saddle on a 3” line branching to a 2” line.) Cornerstone believes that these undersized fittings and
valves littered throughout the system contribute to the error between the southern pressures in the
calibrated model and what the system has been seeing according to recorded data and operations
personnel. As such, an operations effort project was suggested to address these choke points. This effort
is discussed in Section 6.5. Regardless of whatever discrepancies exist between modeling numbers and
real-world pressures, it is universally agreed upon that this area of the system is in need of
reinforcement. Operations personnel closely monitor this area during times of high demand, adjusting
the system’s various supply points and district regulator stations and isolation valves to ensure that this
area receives as much gas as possible. Increased operations cost and the risk of current customers
having their gas supply interrupted during the heating season make this an area of high concern.

The second area for concern being shown by the modeling is that the northern feed for the town of
Belmont (the gas feed from Belmont station) is seeing pressures below 40 psig at the inlet of the
regulator station. Given that this town operates at 30 psig, the small differential pressure is concerning
for reliable and smooth operation of the town’s low-pressure distribution system. As discussed later in
the report, the town of Belmont is experiencing a large amount of growth compared to other regions in
the utility’s territory, so not only is this a current issue, but will only get more concerning when
considering new customer connections.

Note that the model was calibrated to match gas consumptions associated with January 5, 2018, data.
As outlined in section 5.1.3, residential heating consumption was estimated using weather data from
that date. Although cold (-19°F/-28°C), January 5% was not a record cold day for the area. The Aylmer
area has seen temperatures colder than -30°C in the winter in recent years according to weather
records®. If there are back-to-back days of temperatures sub -30°C, the system could very well
experience record gas consumption, taxing the integrity even more so than this past year.
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6.2 FUTURE GROWTH MODELING

Once a calibrated model was created, Cornerstone was tasked with evaluating the system’s capabilities
for growth and expansion through the year 2024. Recall that Table 4 outlined flows that were used for
each of the major towns when calibrating the model to what Cornerstone believes is an accurate
depiction of flow volume distribution throughout the system. To account for growth, some assumptions
had to be made regarding customer growth rates through 2024. The following estimates were discussed
with ENGLP and ultimately used in the GASWorkS model.

Table 6: Growth Rates For Future Expansion
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Town 2018 Gas Load Growth Rate 2024 Gas Load Added Volumes
(m3/h) (yearly) % (m3/h) (m3/h)

Aylmer 3171 2 3572 401
Belmont 955 2.5% 1108 153
Brownsville 229 2% 258 29
Nilestown 159 2% 180 21
Port Burwell 508 2% 572 64
Port Bruce 239 2% 269 30
Springfield 373 2% 421 48
Straffordville 239 2% 269 30
Vienna 239 2% 269 30
Distributed 3649 1% 3873 224
Customers

TOTAL ADDED VOLUME 1030

1.) Belmont customer growth regarding the number of added connections has been closer to 5%
but is mostly new construction with added efficiencies so gas volumes were modeled as only a
2.5% increase each year.

Cornerstone estimates that by 2024, on a similar peak day to that experienced on January 5, 2018, the
gas system could be demanding an additional 1030 m3/h to meet customer demands. To model this
growth, these new volumes needed to be supplied from one or several of the Union gate stations that
feed the ENGLP Aylmer system. ENGLP has expressed that Bayham Station, Eden Station, and North
Walsingham are already on the verge of being taxed to their limit in terms of what they can supply
during a peak demand period. As such, these new volumes were to be supplied on the Northern part of
the system. Based on their knowledge of the Union Gas system, ENGLP suggested that 100% of these
new volumes be modeled as coming from Bradley Station, so modeling was performed under the
assumption that all of the new volumes demanded by the system were to come from Bradley Station in
the Northwestern part of the system. Appendix B shows the results of this growth scenario modeling.

As expected, pressures in the southeastern part of the system showed a decrease compared to the 2018
model. Pressures throughout the area have dropped an average of 5 psi. Attention is drawn to this area
because as it is an area of concern right now for being thin for volumes during peak situations. Adding
more customers throughout the system will only exacerbate the issue. As a result, this area of the
system is a primary focus for reinforcement through infrastructure improvement projects.

It is interesting to note that if these extra volumes for growth can be taken from Bradley station, some
pressure issues associated with the Belmont North regulator station can be alleviated, by throttling the
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feed to Belmont from the south as opposed to the North. However, the issue remains that the southern
end of the system needs to be addressed so, ultimately, a two-pronged approach is being considered for
these two concern areas.

6.3 INFRASTRUCTURE IMPROVEMENT

Current peak scenarios and the gas demand associated with future growth have prompted ENGLP to
undertake this integrity analysis. This study has identified that there are two areas for concern that
should be addressed right now, ensuring integrity of the system to meet current needs and allow for
additional customer connections in the future. The infrastructure improvement projects discussed
below aim to address low pressure concerns in the southern and southeastern part of the gas system,
and the issue concerning the town of Belmont and the low pressures that are seen at the regulator
station on the northern part of town.

Seven different capital improvement projects were discussed amongst the Cornerstone team and the
ENGLP Aylmer team. Those projects are described below.

Please see Appendix C for a visual regarding the location of the projects outlined in the following
sections.

Project 1: Make the town of Brownsville high pressure.

The idea behind this project would be to eliminate the three regulator stations that feed the town of
Brownsville, eliminating a “dead end” for any gas that reaches Brownsville. This was anticipated to take
some demand off of Bayham station that is used to feed Aylmer, by using Brownsville station to feed the
Hacienda and Bradley Creek Stations of Aylmer. Brownsville is a smaller station however, and ultimately
this project showed negligible benefit to the system.

Project 2: CNG decanting stations — North of Vienna OR located near the intersection of Springfield Rd
& Vienna Line

The flexibility of being able to place a CNG source anywhere on the system is very attractive to ENGLP.
The idea behind this project would be a spot North of Vienna along the 4 inch line that travels through
the town, or somewhere on the 4inch line along Vienna Line near Springfield Road. The site would fit on
a small piece of land where CNG trailers could be delivered and hooked up to a let-down skid,
introducing 80 psig gas into the system during the winter months when the system is in need of
additional volumes and pressure reinforcement. At minimum, ENGLP would have the capital cost
associated with the land, civil/site work, minor mechanical and electrical/communications work, and a
turn-key, pre-engineered CNG decanting station. The natural gas would be contracted during the
heating season. The CNG trailers would be trucked in and swapped out at a rate of approximately 2
trailers per day during peak demand and would provide reinforcement to the southern part of the
system when it needs gas the most.

For modeling purposes, 750 m3/h was used as supply flow when modeling each of these two CNG
locations. It proved to be greatly beneficial to the system surrounding where the feed was applied,
showing increases of 7 to 10 psi near low pressure areas. 750 m3/h corresponds to about the volume
supplied by two CNG trucks per 24-hour period. Although the 4 inch pipeline can handle more than this
volume and the southern and southeastern territory could use more volume, operating at more than
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that would involve additional traffic and be more logistically demanding. Modeling results for this
scenario can be seen in several visuals provided in Appendix D.

Project 3: Replace all 2 inch piping running North-South along Westchester Road that feeds the
Northern regulator station of Belmont.

This project was developed solely to address low pressure concerns that modeling has shown at the
Northern regulator station of Belmont. Belmont station is the primary feed to Belmont currently, and
the amount of gas flowing is too much for that pipeline in its current state. There is a 1.4 km section of 2
inch pipe between Cromarty Drive and Thompson Drive and another 1.7 km section between Dingman
Drive to the regulator station, according to existing piping records. By upsizing those two sections of
pipe to 4 inch runs to match the rest of that mainline along Westchester, pressure greatly improves
along that section of pipe. The modeling results are shown in several visuals found in Appendix D, along
with the Lakeview project ENGLP is considering. These are modeling results showing results for the
estimated 2024 gas demand.

Project 4: Connect the 2 inch pipe on Gladstone Drive to the dedicated 144 psig line running along
Dorchester Road. Drop Bradley Avenue station to 80 psig feed to accommodate.

This project was developed to address the pressure concerns regarding Belmont. By connecting those
two pipes, Belmont station would not be the only source of gas for the Northern feed of Belmont. When
modeled, this did show drastic improvements in pressures getting to Belmont. However, a secondary
effect of this project was that pressure along Nova Scotia Line and the rest of the southern part of the
system saw a decrease in pressure. This was an adverse effect and may address one problem the Aymler
system is experiencing but would make the problems in the south worse.

Project 5: Add another 80 psig meter station near North Walsingham from a 3™ party (not Union).
Connect station to 4 inch outlet piping of North Walsingham Station.

The idea behind this project was to add another source of gas to the 3 main eastern feeds in hopes of
reinforcing the south eastern part of the system. Adding this source proved beneficial to the south
eastern part of the system, as expected. Other options provide a greater benefit to the system,
however, and ENGLP advises that coming to agreeable contractual terms may be more difficult than
other options reviewed. .

Project 6: Indigenous gas supply from existing Lakeview station on Gully Road

ENGLP has been exploring the possibility of taking gas from an existing compressor station on Gully Road
off of Nova Scotia Line (between Granger Road and Carter Road) and injecting the gas into the 4 inch
pipe along Nova Scotia Line. The compressor station is centrally located along a main backbone to the
southern end of the ENGLP Aylmer system which, as mentioned before, is a low-pressure concern during
peak conditions. It is also relatively close to the town of Vienna and has several paths to feed that town
and the south eastern part of the system near Fairground and Cultus. This project does not have the
flexibility that a CNG station offers in terms of only contracting gas when it is needed, but this station
offers several benefits that the CNG station does not.
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1.) It will be less expensive to install a small metering and regulating station for this supply point.
The gas should also be less expensive when compared to the compression and trucking costs
associated with the CNG option.

2.) There is no trucking involved, which avoids the logistical/security of supply issues and negative
public perception, but it also means ENGLP is not as limited to the amount of gas they can take.
CNG trailers are only so big and logistics become more difficult if ENGLP decides to start pushing
more than two trucks a day of CNG into the system from a single decanting station.

With this project, the Lakeview feed would be tying into the existing 4 inch line along Nova Scotia, so it is
ideal to run at least a 4 inch line up to the interconnect, instead of limiting the supply with a smaller
pipe. Using a 4 inch pipe from the Lakeview station to a connection to Nova Scotia line, the Lakeview
station could easily supply 1700m3/h to Nova Scotia line while maintaining reasonable gas velocities in
the pipe and an injection pressure of 70 psig. See Appendix F for the calculations.

Recall that the 2024 gas demand is estimated at 1030 m3/h above current peak demand of this gas
system. By adding the new station and a new 4 inch line to feed Nova Scotia line, much needed volumes
are added to the system and they are being added in an area of need, providing volumetric and pressure
reinforcement to a system that is being taxed during peak hours. Appendix D shows the modeling results
of adding this new gas source. These are modeling results showing the estimated 2024 gas demand,
applying all 1030 m3/h of additional gas supply from this Lakeview station instead of the Bradley station
as was done in Appendix B.

Project 7: Relocate Port Burwell Regulator stations closer to town.

Port Burwell operates as a 30psig system. There are two 2 inch lines that feed the town. Both regulator
stations are located in excess of 1 km away from the town center. This run of relatively small pipe causes
a substantial pressure drop and gas reaching the town is approximatley20 psig or less, . a 10 psi drop. If
growth is substantial in Port Burwell over the next few years and demand spikes, the pressure Port
Burwell sees will drop even lower.

6.4 CAPITAL COST ESTIMATES

Upon evaluation of the benefits each potential project has on the system, shown through modeling,
certain projects were escalated to the capital cost estimate phase. If a project showed little benefit, an
estimate was not developed. A total of three capital cost estimates were developed.

1.) CNG Decanting station (Project 2)
2.) Westchester Road pipeline upgrade (Project 3)
3.) Lakeview station gas source (Project 6)

These capital cost estimates and all assumptions made in the development of the estimates can be
found in Appendix E.
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6.5 MODEL AND FACILITIES VERIFICATION

In the model creation, calibration, and analysis involved in this project, Cornerstone and ENGLP have
determined that there may be some inaccurate information regarding piping facilities in the ground
when compared to the documentation on file for the system. The measures that have been taken to
calibrate the GASWorkS model lead Cornerstone to believe that what is shown in CAD records and in
other sources of piping records do not match what is in the ground in certain areas. As such,
Cornerstone advises that the ENGLP increase their efforts in investigating and resolving some of the
choke points briefly discussed in Section 6.1. Cornerstone suggests developing a project effort aimed to
execute the following tasks:

1.) Identify key problem areas according to the GASWorkS model results.

2.) Excavate (Cornerstone suggest vacuum excavation) locations identified in step 1.

3.) Document existing conditions, fittings etc.

4.) If piping or valves are undersized or incorrectly fittings exist, remove and replace accordingly.
5.) Document as-left conditions.

6.) Recalibrate the GASWorkS model to reflect the true piping of the distribution system.

Having accurate records of piping facilities will cut down on operations costs and make system
improvements and capital planning easier for years to come.

7 CONCLUSION & RECOMMENDATIONS

The ENGLP gas distribution system serving Aylmer and the surrounding communities along the shore of
Lake Erie is in need of capital investment to reliably meet the current demand of the customers it serves
and to support system project growth. In recent winters, the southern and southeastern part of the
system has been stressed for pressure, without experiencing the full potential of a large cold snap. The
system requires both volumetric and pressure reinforcement from a new source of gas in that area to
make up for the gap that increased peak day demand and declining well production rates have created.
A new gas source provides much needed volumes for the area and will allow other meter stations the
capability to serve the needs of growing customer bases in the surrounding communities, and will allow
the flexibility to sign new larger volume customers that have historically been denied service in recent
years given the fragile state of the system as it sits now. Both on-system storage (CNG) and a new gas
supply from the Lakeview compressor station are viable options for addressing this issue. In the town of
Belmont, a simple pipe size upgrade can address low pressure concerns for gas being delivered to the
northern part of town, ensuring that Belmont consistently sees 30psig gas as is currently designed.

Modeling efforts have revealed that gaps exist in the physical records of installed facilities throughout
the system particularly in the south and southeast regions of the system. Steps should be taken to
systematically identify the areas where improvement in material records and mapping are required and
to correct those areas.
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APPENDIX F

Lakeview Compressor Station Pipeline Calculations

Filed: 2019-01-25
EB-2018-0336
Exhibit 2

Tab 3

Schedule 2

Page 50 of 52



Filed: 2019-01-25
EB-2018-0336
Exhibit 2
Tab 3
Schedule 2
Page 51 of 52
Pipe Flow Calculation: Lakeview Compressor Station Feed

Project Identification:
Prepared By: TBC
Reviewed By:

Calculation Data/Results. ..

Flow Equation: Institute of Gas Technology - Improved

Pipe Size/Type: 4P-S11 Inside Diameter: 3.682 Inches
Inside Wall Roughness: 0.000060 Inches
Length: 1600 Meters
Efficiency: 0.95 Decimal
Flow Rate: 1700 m3/hr

Inlet (Upstream) Values... Outlet (Downstream) Values...
Pressure: 80.00 Psi 70.03 Psi
Elevation: 0 Feet 0 Feet
Temperature: 50C 46C

Heat Loss Or Gain Calculation Method: None
Joules-Thomson Cooling Was Included

Linear Pressure Drop: 9.97 Psi
Minimum/Maximum Velocity: 33.3 / 37.1 Feet/sec
Line Volume At Average Pressure: 70.750 M3
Average Pressure: 75.11 Psi

Velocity Limit: 200.0 Feet/sec

Compressibility Factor (Base): 0.985
Average Compressibility: 0.985
Calculation Method: AGA8-92-Detailed

Gas Properties. ..

Base Pressure: 14.730 Psi (Abs)
Base Temperature: 60.000 Fahrenheit

Specific Gravity: 0.58
Viscosity: 0.000007 Lbm/Ft-sec

Assigned Gas Properties File: aga8_92_gcoast.prp

Atmospheric Pressure: 14.732 Psi (Abs)
Atmospheric Pressure Method: American Gas Association (AGA)

Compressibility Factor: 1
Compressibility Factor Method: AGA8-92-Detailed

Calculation Notes...

The Outlet (Downstream) Pressure value was calculated.
The Outlet (Downstream) Temperature was calculated.

GASCalc 5.0 Revision: 037 - July 01, 2015 Page No 1, Date: 12/12/2018




Filed: 2019-01-25
EB-2018-0336
Exhibit 2
Tab 3
Schedule 2
Page 52 of 52
Report: Continued...

Comments:
These calculations are only valid within the applicabile range of the selected flow equation.

Temperature calculations are only valid within the applicabile range of the selected method.

Temperature calculations based on Joule-Thomson Cooling are approximate and only valid for high methane content
natural gas.

The Minimum Velocity value is based on the larger of the inside diameter value of the specified pipe Size/Type and
any attached components, and the Inlet Pressure and AverageTemperature values.

The Maximum Velocity value is based on the smaller of the inside diameter value of the specified pipe Size/Type
and any attached components, and the Outlet Pressure and Average Temperature values.

References:
Flow Equation - Gas Age Magazine, May 1967, Gas Behavior In Distribution Systems.
Compressibility - American Gas Association, Report No.8, 1992.
Atmospheric Pressure - American Gas Association, GEOP Series, Measurement, Book M-1, 1993.
Temperature Calculation - Derived. See Calculation Reference For Documentation.

Notes:
80# MAOP system, New 4in plastic line.

GASCalc 5.0 Revision: 037 - July 01, 2015 Page No 2 (Last), Date: 12/12/2018




THIS IS EXHIBIT “G” REFERRED TO IN THE
AFFIDAVIT OF BRIAN LIPPOLD SWORN ON
DECEMBER 4, 2019.

/2

Commissioner for Taking Affidavits

DANIEL S. J. BANGARTH

Barrister, Solicitor, Notary Public

562 Waterloo Street

London, Ontario N6B 2P9

Ph (519) 472 2340 | Fax (519) 657 8173



WPETHGRR, il | s —
From: Y - - o T

Sent: Tuesday, May 5, 2015 8:35 AM
To: Brian Lippold
Subject: Natural gas

| am very interested in natural gas distribution to my area. | would surely use natural gas if it was available In dereham
center. It would save me money and is a cheaper, better, cleaner fuel source than oil or propane that I've used since
buying my house. Looking forward to seeing natural gas available in my area.

Thank iou



Sent: Monday, June &, 2:53 PM

To: Brian Lippold
Subject: Natural Gas

This email is in regard to the possibility of having a natural gas service to our farm. We feel there would
be a great financial advantage to our cash crop operation because propane costs can exceed $9000.00 in
grain dying alone. Our farmhouse is heated with corn and the workshop with oil.There would also be
savings to heat them and it would be nice to have everything on one fuel.

Thanks, [

Mossley Ont.

NOL 1V0



Lt e,
LT

From:

Sent: Monday, April 27, 2015 5:18 PM
To: Brian Lippoid

Subject: Natural Gas Service

Hi Brian,

We are very much interested in Natural Gas service being provided to us.
Our current house and shop heating is with electrically heated hot water. Hot water being circulated through shop floor,

and through air handler.

A Natural Gas hot water heating system, or furnace would be a lot more effective for heating the house and shop, as
well as household needs.

It would be a lot less stress on the electric grid, and expected more economical.

Many thanks

Mount Elgin, Ontario
Canada, NOJ 1NO



THIS IS EXHIBIT “H” REFERRED TO IN THE
AFFIDAVIT OF BRIAN LIPPOLD SWORN ON
DECEMBER 4, 2019.

7

Commissioner for Taking Affidavits

DANIEL S. J. BANGARTH

Barrister, Solicitor, Notary Public

562 Waterloo Street

London, Ontario N6B 2P9

Ph (519) 472 2340 | Fax (519) 657 8173
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Ontario Energy Commission de I'énergie

Board de I'Ontario

P.O. Box 2319 CP.2219

27 Floor 27e dage

2300 Yonge Street 2300, rue Yonge

Toronto ON M4P 1E4 Toronto ON M4P 1E4

Telephone: 416- 481-1967 Téléphone: 416 481-1067 Ontario
Facsimile. 416- 440-7656 Télecopieur: 416- 440.7656

Toll free: 1-888-632-6273 Numéro sans frais. 1-888-632.6273

BY E-MAIL

BY: EMAIL AND WEB POSTING
February 18, 2015

To: All Applicants and Potential Applicants for Expansion of Natural Gas
Distribution

Re: Expansion of Natural Gas Distribution

The Provincial Government has set out a goal of ensuring that Ontario consumers in
communities that currently do not have access to natural gas are able to share in
affordable supplies of natural gas. In an effort to facilitate enhanced access to natural
gas for rural and remote communities and businesses in the province, the Ontario
Energy Board (the “Board”) is inviting parties with the appropriate financial and technical
expertise to propose one or more plans for natural gas expansion.

In this context and depending on the nature and scope of any proposals made, the
Board is aware that regulatory flexibility may be required. The Board will hear requests
for regulatory flexibility or appropriate exemptions in the context of an application made
for approvals pertaining to expansion portfolios and specific projects.

Background

In the Long Term Energy Plan the Ontario Government signaled that it would look at
opportunities to expand natural gas service within the Province to areas that are not
currently served. In support of this objective, the Government, through the Minister of
Economic Development, Employment and Infrastructure, will be making available;

* $200 million in Natural Gas Access Loans over two years to help communities
partner with utilities to extend access to natural gas, and

¢ $30 million in “Natural Gas Economic Development Grants” to accelerate
projects with clear economic development potential.



TOWNSHIP OF SOUTH - WEST OXFORD

R. R.# 1, Mount Elgin, On. N0J INO
312915 Dercham Line
Phone: (519) 877-2702; (519) 485-0477; Fax: (519) 485-2932

Thursday, April 30, 2015

File: A20
Brian Lippold
General Manager
Natural Resources Gas Ltd.
39 Beech St. E
Aylmer, ON N5H 36

Dear Mr, Lippold:

The Township of South-West Oxford is very interested in the extension of natural gas
services to residents/businesses in our Township.

The Township of South-West Oxford has an Energy Conservation Committee that has
identified Natural Gas as a service that would reduce our resident’s dependency of
electric, oil and propane powered furnaces. Natural gas would also offer them flexibility
for their appliances and business needs.

Please accept this letter as our expression of interest to have natural gas servicing
extended into the Township of South-West Oxford.

This would provide a much more cost effective way for our residents to service their
utility needs.

Thank you. |
et le. Al
Mary Ellen Greb, CAO

A leader in the development and delivery of municipal services for the growth & well being of our community
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April 24, 2015

Dcar Home or Business Owner:
Re: Natural Gas

The Ontario Government has recently communicated a commitment to growing Natural Gas
infrastructures within our province. The Ontario Energy Board is open to hearing proposals from
Natural Gas Utility in efforts to expand into areas that were previously not economically viable by
traditional economic models.

To assist NRG in providing service to your home or your business, we need to hear from you. Your
expressions of interest will be presented as part of our case to expand current infrastructure into your
area. Any communication must be in writing and must outline your perceived benefit(s) or reason(s)
for converting to Natural Gas.

Please address letters to: Natural Resource Gas Ltd.
39 Beech St. E
Aylmer, ON N5H 3J6
Attention: General Manager

Or email to: Brian@nrgas.on.ca

Natural Gas is the only source of energy that has declined in cost over the past decade. It is not only
cleaner and more convenient than other fossil fuels, it is abundant. In fact, experts agree that there is
over 400 years of available natural gas deposits throughout North America. This will ensure that
natural gas will continue to be price-predictable and affordable.

If you have any further questions, please do not hesitate to contact Bob Nesbitt at 519-773-5321 Ext.
#209 or Brian Lippold, Ext. #205. You may also visit us on the web at www.nrgas.ca.

We look forward to hearing from you.
Warmest Regards,
Brian Lippold

General Manager,
Natural Resource Gas Limited,
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THIS IS EXHIBIT “I” REFERRED TO IN THE
AFFIDAVIT OF BRIAN LIPPOLD SWORN ON
DECEMBER 4, 2019.

L OO0

Commissioner for Taking Affidavits

DANIEL S. J. BANGARTH

Barfister, Solicitor, Notary Public

562 Waterloo Street

LLondon, Ontario N6B 2P8

Ph (518) 472 2340 | Fax (519) 657 8173
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EXHIBIT “I”

RESULTS OF EBO 188 GUIDELINES PROFITABILITY INDEX (P1) TEST FOR THE
PUTNAM TO CULLODEN PIPELINE AND ENABLED LINES

1. This Exhibit provides details regarding the extent to which the ENGLP preferred route
alternative, the Putnam to Culloden pipeline, facilitated future growth on the distribution system,
defraying the costs of this system integrity project. The methodology used adheres to the “Ontario
Energy Board Guidelines for Assessing and Reporting on Natural Gas System Expansion in
Ontario” (EBO 188 Guidelines) and the EBO 188 “Report of the Board” dated January 30, 1998.

Purpose

2. The Putnam to Culloden Pipeline project has facilitated a number of additional customer
connections. Although the primary reason the project was undertaken was for system integrity
purposes, the utility was aware of a number of customers that were looking to connect to the system
in the area (see Exhibit “F” for examples) and the secondary benefit of supporting this growth in
part factored into the utility’s decision to ultimately implement this option.

3. This Profitability Index (PI) calculation is supportive of management’s views and decisions
in 2016 and by demonstrating that, in addition to resolving the system integrity issues in the
Northeast of the system, this alternative resulted in the added benefit of facilitating unsubsidized
growth on the system.

4, Per the EBO 188 Guidelines, a resulting P1 calculation of 1.0 or greater means that existing
customers will not suffer a rate increase over the long term as a result of distribution system
expansion.* That is, a new non-system integrity project, e.g. for a system expansion, which
conveys no other secondary benefits to customers would be expected to deliver a Pl of 1.0 or better,
and a PI greater than zero and less than 1.0 demonstrates revenues which serve to partially defray
the costs of a system integrity investment which would otherwise result in incrementally higher
rates for customers.

1 E.B.O. 188 Final Report of the Board, dated January 30, 1998, at paragraph 2.1.5
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Introduction

5. The Putnam to Culloden line was preferred by NRG to the SNC Study alternative because
it was the most effective means of diverting gas supplies from the Putnam Station to areas in the
Northeast near Brownsville. Secondary to this function, the pipeline also facilitated future
customer growth in the Northeast which the SNC Study alternative would not have provided.

6. The Putnam to Culloden Line made three significant additional projects possible by
providing a source of gas supply:

e In 2017, a2” pipeline along Salford Road from Culloden Line to Dereham Line

e In 2017 a 2” pipeline along Prouse Road from Culloden Line to Dereham Line

e In 2018, a 2” pipeline along Dereham Line from Salford Road to Prouse Road

7. These significant additional projects are referred to in this Exhibit as the “Enabled Lines”,
and shown in Figure 1 below for clarity.

s Putnam to Culloden
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Figure 1 — Northeast area of NRG’S Distribution System shovﬁﬁg pipeline routes émanating
from Putnam Station via Cromarty Drive, Pigram Line, Salford Road, Culloden Line, Dereham
Line, and Prouse Road.

Result and Conclusions
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8. The result of the EBO 188 system expansion P1 test yields a P1 of 0.68. A large proportion
of actual customers connected lie immediately along or a short distance from the Putnam to
Culloden Line (which route includes Cromarty Drive and Pigram Road) or on 2” pipeline along
Salford Road from Culloden Line to Dereham Line completed in 2017.

Table 1 — Immediate Customer attachments to the Putnam to Culloden Pipeline

Area Total High volume customers
Customer (Commercial or Industrial)
Count

Salford Road (west of Culloden Line)? 13 4
Culloden Line 9 3
Pigram Road 5 0
Cromarty Drive 2 0
Total 29 7

Pl Calculation Assumptions, Inputs and Methodology

Capital Costs:

9. The Putnam to Culloden Pipeline costs as well as the costs of the Enabled Lines in the
Northeast of ENGLP’s system, were considered in 2016 when computing the PI of the system
expansion. These costs are described in Table 2 noting the in-service year.

Table 2 — Significant pipeline costs

Pipeline Asset in-service year Cost
(in year of
expenditure dollars)

Putnam to Culloden Pipeline 2016 $570,000

2-inch Pipeline along Salford Road from 2017 $101,099°

Culloden Line to Dereham Line

2-inch Pipeline along Prouse Road, from 2017 $100,296*

Culloden Line to Dereham Line

2 There are 10 further customers, including two Rate 1 industrial customers on the 2017 extension, a 2” pipeline
along Salford Road from Culloden Line to Dereham Line.

3 EB-2018-0336, response to interrogatory 1-VECC-1 (Phase 2)

4 EB-2018-0336, response to interrogatory 1-VECC-1 (Phase 2)



Filed: 2019-12-04
EB-2019-0276

Exhibit “1”
EPC@R Page 4 of 11

2-inch Pipeline along Dereham Line from 2018 $250,390°
Salford Road to Prouse Line

10.  The project’s capital cost is estimated to be $976,499(2016), inclusive of offsetting effects
of capital contributions.

Costs of installing individual service connections:

11.  With respect to service connections to the Putnam to Culloden Line and the Enabled Lines,
ENGLP has assumed an average present value (revenue less costs for service connections) of $334
per connection. This captures the costs of individual services, meters, regulators, less customary
Miscellaneous Charges®.

Customer Attachments and Revenues:

12. The project revenue horizon is 40 years.

13.  Table 3 outlines actual customer attachments directly attributable to the Putnam to
Culloden Pipeline and Enabled Lines.

> EB-2018-0336, response to interrogatory 1-VECC-1 (Phase 2)
6 EB-2018-0336, Decision and Interim Rate Order, dated July 4, 2019, Schedule B, at page 14
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Table 3 — Customer attachments directly attributable to the Putnam to Culloden Pipeline
(included attachments from other enabled lines

Year Attachments Attachments Attachments Total Total Additional
Rate 1 Rate 1 - Rate 1 - Number of Annual volumes
residential Commercial Industrial Attachments (m3)

2016 14 6 0 20 122,098
2017 7 0 1 8 29,063
2018 26 1 1 28 125,833
2019 11 0 1 12 41,627
20207 0 0 1 1 67,770
TOTAL 58 7 4 69 386,391

14, Forecast growth of 2.75% is considered from January 1, 2020 onwards and reflects a 10-
year customer attachment horizon, consistent with the EBO 188 Guidelines.

15. Customer attachments to the lines are a combination of actuals from November 2016 in-
service to November 30, 2019, and forecast customer growth through to December 31, 2026 results
in 83 total customers and volumes of 513,529 m3 for the purposes of the PI test.

Revenues:

16. The PI calculation uses rates that were in effect in 2016, 2017, and 2018 (per EB-2010-
0018) and 2019 (IRM filings), as well as using the interim rates approved on July 4, 2019 inclusive
of the Putnam to Culloden and Springwater pipeline from 2020 to 2024. These rates are used to
compute revenues to be received from customers over a 40-year horizon. This includes application
of the NRG/ENGLP’s tiered rate structure in respect to distribution volumes.

17. Monthly customer charges and customer volumes were pro-rated for each customer based
on the number of months that each customer was connected in the year of attachment.

7 One Rate 1 industrial customer connection was completed on November 29, 2019, but included from January 1,
2020. At the time of initial confirmation of information from ENGLP Aylmer Operations the meter had not been set.
Accordingly, for the purposes of the analysis customer charges and volumes are not included in the model prior to
January 1, 2020.
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Discount rate:

18.  The Board’s prescribed weighted average cost of capital for January 1, 2016 was used to
determine a discount rate for the 40-year time horizon. A capital structure of 40% equity, 56%
long term debt, and 4% short term debt was used. At the effective tax rate of 26.5%, this results in
a discount rate of 5.59%.

Incremental O&M costs:

19. Incremental O&M has been considered in the analysis. These costs include those for gas
costs, billing, meter reading, inspection and maintenance, and customer calls.

Summary

20.  Absent the benefits of system integrity, the Putnam to Culloden and Enabled Lines have a
Pl of 0.68.

21. A summary table of parameters and key results is provided at Table 4 on the following
page.



Line No.

EBO 188

EBO 188

10.

Table 4 - Putham to Culloden and
Enabled Lines
Parameters and Key Results

Col. 1

Description

PARAMETERS

Discount Rate

CCA Rate

Tax Rate

Customer Revenue Horizon (Years)

Annual Volumes (m3)
Annual Distribution Revenues (Dollars)

Annual O&M (Dollars)

Capital Investment (Dollars)

Working Capital

RESULTS

Net Present Value
Profitability Index
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5.59%
6.00%
26.50%

40.00%

513,529
148,466

(16,258)

1,003,040

nil

(318,531)
0.68





