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Dear Mr. Shalaby,

Enclosed is the York Region Electricity Supply Coretudin Report. This report
presents results of a consultation process with thegabtliiverse working group and
elected officials from York Region. It contains img@ot issues that the York Region
residents, municipalities, school boards and businesmaooity have raised with respect
to addressing the electricity supply needs and developingeayrated solution for
Northern York Region.

At this time | would like to recognize the York Region Etexty Supply working group
representatives and advisors, the Elected Officialsifraepresentatives, as well as
those that made written and verbal contributions dutiegconsultation. Their direct
input is reflected in this effort. We are grateful foe knowledge and experience that
these individuals and organizations have shared with us.

Sincerely,

foe ot

Armen Kulidjian, P.Eng.
President



Northern York Region Electricity Supply Study Exhibit £&onsultation Report

TABLE OF CONTENTS

IO 1 I =@ 1 1 L @3 I [ PR 4
2. CONSULTANT QUALIFICATIONS ....ottiiieeeeiiiiiimies e e e ettt e e e e et e e e e eaaa e e eeenns 5
3. APPROACH ..t aaaaa 6
4. SUMMARY OF COMMENTS ON OPA RECOMMENDATION ... i 8
APPENDIX A-1: DRAFT OPA RECOMMENDATION.....ccititteiiiiiiieeeeeeiiiee e e e e e eeennns 14
APPENDIX A-2: CONSULTATION SUMMARY ....ciiiiiiiiimmmeeeiieeeeeeeeiiiin s e e e eeainn e e e eeesnnnnns 18
OPA's Role, Scope of Analysis, Consultation and Deai$ilaking Process..................... 19
Time HOMZON O ANAIYSIS ...ttt ettt e e et e e eaan s 25
Load Meeting Capability of Existing INfrastruCture ....oec...ooooiiiiiiiiiiiiiec e 28
LOAd FOrECaSt REVIEW ........iiiiiiiiiiiii ettt e et e et e e e e e e e et e e eenn e 29
Conservation & Demand Management Review of EXisting farag...............cccceeeeeennnnn.. 32
(o]0 Q) 23=Te [ (o] a1 =T =T o RSP 34
Overview of RFI Process and Received Responses for Gieneaad Demand Response 35
Y= LU= T o] I = o o = PP 39
Environmental Assessment Requirements for Electriagipyelets...........cccooevvviiiiiiiinnnnnnnn. 41
Alternatives t0 Mt NEEd ...........oiiiii e 44
Conservation Demand Management in YOrk ReQION .....ccoeeiiiiiiiiiiiiiiiiiiiiiieceie e, 46
D YA 01U 10T a I @ o] 1 0] 1 1S3 PT 48
TranSMISSION OPLIONS .. cuuniiiiie ettt e e e et e e e et e e e eteaaet e e eaenaaeees 52
Environmental and Health Considerations ......... .o 59
GENEIAtION OPLIONS. .. eeti ettt et e et e e et e e e at e e e e e e e et e e e eennaaaees 62
Methodology to Compare Transmission to Generation............coceuuvevviieviiieeiineeeieeennnn. 67
Rate IMPacts — WO PaYS? .....uiiiiiieeeee st ettt e et e et e e et s e e e e e ean e 71
Parking LOT IEEIMS .. .ceuiiieiii ettt ettt e et e e ettt e e e et e e e e e e et e e aeaneeaees 73
APPENDIX A-3: WORKING GROUP DELIVERABLES......ceieieeeei e 74
Y= LU= U o] g I = o o = PSP 74
Alternatives [dentified ..........c.ouiiiiii i e 75
Options Identified and ANAlyzed ..o 76
Relative Ranking Of OPtIONS.......coiuuiiiiiiii e e 83
Notes on High Level Analysis and Ranking of OptioNS............ccooiiiiiiiiiiiiiiiineiiiieeees 85
APPENDIX A-4: YORK REGION WORKING GROUP........cotieiiiiiieiiiiiiiiee e 92
APPENDIX A-5: TERMS OF REFERENCE ..........oiiiiceeien e 95
APPENDIX A-6: SLIDES USED IN PUBLIC CONSULTATION ....coiiiiiiiiiiiieeiiieeeeiieeeee 97

GRID Management Consulting Inc. Page 3



Northern York Region Electricity Supply Study Exhibit £&onsultation Report

1. INTRODUCTION

On March 1, 2005 the Ontario Power Authority receivedtarlédrom the Minister of Energy.
The Minster requested that the OPA identify and assesssh® solutions to address local
reliability issues in York Region. The solution opsasonsidered would be broadly based and
not confined solely to a consideration of transmissidbhe Minister requested that the OPA
present its findings to the Ontario Energy Board so tlet thay consider them in their
determination of the appropriate regulatory treatmetitefssue.

The OPA was asked to prepare evidence to assess thameegtommend a preferred option to
meet the need in York Region. The OPA goal is to recemana solution that is technically
feasible, timely, and cost effective while considegnghmunity impacts. The OPA chose to
directly involve the affected communities and local it into the entire process to accelerate
the collection of data, to receive detailed and consteierdvice and feedback with respect to
the identification, definition and evaluation of elggty supply and demand response options,
encourage discussions of issues with various stakehalterdiverse viewpoints, facilitate a
mutual understanding of differing viewpoints, and allow titerested public to participate in the
deliberation process used for the OPA to produce a reptine tOntario Energy Board.

In March 2005, GRID Management Consulting Inc. was retidoyethe Ontario Power
Authority to conduct a public consultation related to addngssie electricity supply needs of
Northern York Region.

On July 25, 2005 the OPA received a letter of directiomfthe OEB in accordance with section
21 of the Ontario Energy Board Act which authorizesQEB to direct parties to file evidence

to assist the OEB in its determination of an issuee @&B asked that the OPA provide an
opinion on the need for new supply in York Region includingnaline on when new supply
would be required. In addition, the OEB asked that the @®®ide an opinion on which of

four predetermined options or another OPA generated optibe optimal way to serve this
demand in the region. The OEB asked that this evidentketdy September 30, 2005.

GRID Management Consulting Inc. Page 4
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2. CONSULTANT QUALIFICATIONS

Armen Kulidjian has provided management consulting sesuic the energy sector for the past
9 years, initially with Cap Gemini Ernst & Young’s Engi@roup in Toronto and later with
GRID Management Consulting Inc., a company he founded yn2@a0.

GRID Management Consulting Inc. is a premier consufiing focused exclusively on the
competitive energy industry. It was founded with the kiedge that the energy industry was
faced with incredible opportunities and new challengegdayothe firm has grown in its
network of associates, the markets it has served@eatgrio, Northwestern United States,
Midwest United States and New Brunswick), and the type$ianits it serves (e.g. market
operators, planning authorities, transmitters, distribugmserators and industrial customers).

Armen Kulidjian has extensive electricity industry knedde in both business and operational
processes and experience managing large projects irethe @relectricity deregulation,
stakeholder consultation, process design, system ingpietion, strategic analysis and cost
reduction.

The following is a list of a few relevant projects thamen has been involved in:

= Lead an Ontario Energy Board industry consultation m®oeth respect to
implementing “smart” meters across the Province dbGm

» Facilitated working sessions with Ontario Power Genenabt design their Commercial
Operations Business Unit

» Facilitated working sessions with PacifiCorp to preparentfee the business process
and system changes required for Oregon’s market opening

GRID Management Consulting Inc. Page 5
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3. APPROACH

The consultation process was designed to ensure tlsat ttat were interested in the electricity
supply issues in the region would have a reasonable oppgrtoimrovide their thoughts,
comments and suggestions. The consultation process useéts of ways to solicit feedback
and advice from interested stakeholders, industry and tiexajeublic.

These were:
a. Planning Meetings with Key Stakeholder Groups

Starting in March 2005, the OPA conducted meetings and cocteralls with key staff and
elected officials in the municipalities in York RegiordéBradford West Gwillimbury,

public interest groups and the utility industry to explainrtf@adate of the OPA in this
planning exercise, find ways to coordinate communicatianigitsfeedback with respect to
the scope and process for the consultation.

b. Public Meetings

In May 2005, the OPA organized two large forum public meetingslicit feedback on the
scope and process of the consultation as well ass® asaiareness of the issues facing York
Region and OPA’s mandate with respect to meeting tlogrieiey supply needs for the
region. On May 4, 2005 the first public meeting was heRliaihmond Hill with more than
700 people in attendance. On May 26, 2005 a second public measrgeW in Newmarket
with approximately 80 people in attendance. Notice foptli@ic meetings was placed in
many of the community newspapers including Italian and Céilzagyuage newspapers and
the Toronto Star. The meetings consisted of twot glresentations followed by question
and answer periods. The questions asked and issues raisesemmeetings have been
captured in Appendix A-2.

c. Working Group

In June 2005 a working group was formed consisting of muniggadrnment staff,
residents, school board representatives, business cotgmepriesentatives, public interest
group representatives. In addition a group of advisors alsoeidentified from the utility
industry and from governmental ministries to be involvethendeliberations. Five full day
working group sessions were conducted which provided the grapnfarmation about the
different aspects of the planning process, the needssasset, and options identification and
evaluation. The working group and advisors were able to proved®PA with valuable
feedback into their planning process. The OPA wishdsataktall participants in the
working group sessions for their contributions in tiexperience and insight. Appendix A-
2 contains the questions asked and issues raised imtbes@gs, Appendix A-4 contains a
list of organizations and individuals represented and Appekdixs the terms of reference
for the group.

GRID Management Consulting Inc. Page 6
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d. Elected Officials’ Forum

Through consulting with elected officials, the OPA itdigad a need to keep elected officials
informed in a more formal forum. The OPA requesteti¢hah municipality send two
elected officials to represent each community in peciotgetings. M.P.Ps from the region
were also invited to attend forums. Three forums werdwtted which updated elected
officials about working group deliberations and provided an dppiy to solicit their
feedback about issues that were important to them. App@&a2 contains the questions
asked and issues raised in these meetings.

e. Media

Media were invited to attend consultation meetingsdeoto raise awareness of OPA’s
involvement in the York Region initiative and to engageddmunity in the consultation.
There was extensive media coverage at difference stdgjess consultation process where
OPA staff and consultants were interviewed.

f. Observers

In order to ensure that the consultation was as opemransparent as possible, the general
public was invited to all working group and elected officifdsum meetings as observers.
Observers were given an opportunity at specific timesiduhie meeting to ask questions
and provide comments. Observers’ comments were recordeedting summaries along
with comments from participants.

g. Website and Written Comments

A project webpage was setup early on in the consult&iatiow for documents to be posted
relating to the consultation. This provided an opportuoityhe broader public to be kept
informed of the progress of the planning exercise and prewitien comments. Questions
from the public were responded to by the OPA. The linkeatinsultation webpage is:
http://www.powerauthority.on.ca/index.taf?pid=3&sp=2&b&ss=1&p=1

h. Briefings and Public Open House on OPA'’s Draft Recommemalati

On September 9, 2005 the OPA provided briefings to the workingpgedected officials
and the media on their draft recommendation. A twekwomment period was provided
until September 23, 2005 for all interested stakeholders toder@emments on the draft
recommendation.

On September 14, the OPA organized a public open house in &ketnto give an
opportunity for the general public to ask questions and prowidenents which the OPA
considered in revising the recommendation to the OntamsodgyrBoard.

GRID Management Consulting Inc. Page 7
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4. SUMMARY OF COMMENTS ON OPA RECOMMENDATION

Stakeholder reaction and comment was obtained both edval in writing from stakeholders
during the Septembef"®riefings, the September1®pen House and throughout the comment
period ending September'332005. Individual comments from stakeholders are posted on
OPA'’s project webpage.

In general, there was strong support for OPA’s integraikdien for electricity supply to
Northern York Region. Many stakeholders commentedthgasolution was well thought out
and the consultation process provided interested stakebolWitbra good understanding of the
constraints, potential solutions and various issues baodliyaand in a broader context related to
this matter, an open forum to provide advice and inputti@lanning process. Many
expressed their appreciation for the opportunity to begbahie process. The following is a
summary of written comments received on the drafimenendation.

Town of Newmarket
The Town of Newmarket held a council meeting on Septert#&r2005 and voted to support
OPA'’s integrated solution subject to the following:
= that the immediate transformation requirements beesddd as a top priority
= that the conservation demand management componerdg tddbmmendations include
support from the Province including such items as new reqgaints in the Ontario
Building Code to require energy efficiencies, incentia® governance reform as
necessary to provide new tools to municipalities to encoutajesf energy efficiencies
in new building construction and renovations
= and that all site designs for new electricity relatdchstructure include mitigating
measures to minimize impact within the host community
The Town asked that the OPA and OEB include a processmdor the timing and
effectiveness of the phased implementation of themaeendations to determine if additional
measures, including the contingency plan, are requirbd tmplemented to meet the needs of
the region. As part of the process they asked thahthecipalities and other stakeholders be
kept informed and updated throughout the implementation protes&ldition, the Town
advised the OPA that it supports aggressive conservatmardemanagement and will
continue to expand its efforts in that area.

Town of Aurora
The Town of Aurora held a council meeting on Septemb8y 2005 and voted to support
OPA'’s integrated solution subject to the following:
= the location of any of the transformer facilitiesibeccordance with the Town of Aurora
regulations including but not limited to zoning, site plam|ding and safety regulations
= the second transformer station proposed in Auroranieetil to 150 MW
= the transformer station not be constructed unlessah d@meration plant is constructed in
advance
= any new 230 kV lines be underground through any urban designated lands
= the existing single circuit 115 kV system be replaced as as@ossible

GRID Management Consulting Inc. Page 8
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= the Town receive quarterly reports from the appropriatea@gghowing power
consumption and extrapolations required to determineeéd for the second
transformer station
= OPA fund with significant amounts of money for the resaey research and development
of methods to reduce the cost of placing transmissios linderground
In addition the Town committed to strive to be a lednleexample of energy conservation,
pursuing opportunities to share conservation projectsitsitiesidents, businesses and other
governments and agencies. It requested the Province aidwtanact the appropriate
legislation to facilitate and require energy conservaitionew construction.

Township of King
The township of King held a council meeting on Septemb®r 2805 and voted to recommend
that the township of King:
=  Work with Hydro One in its quest to find a suitable locatior a transformer station, if
one is required in the Township to ensure that mitigatieasures are addressed
= Any transformer station shall be limited to 150 MW
= Endorse aggressive conservation and demand management [gogram
= Recommend that quantitative and qualitative factors bepocated into the monitoring
and evaluation of any CDM program to target 20MW by 2011
= All elected officials in the identified study area maatually for the purpose of having
the OPA update the municipalities on how the energysswation target is being
achieved
= The OPA fund with significant amounts of money for tieeessary research and
development of methods to reduce the cost of placing lindsrground, and any new
feeder lines in the Township shall be underground
= Any new feeder lines shall be installed at no cost ta'thenship of King residents
= The location of any of the facilities shall be in aaance with the Township of King
regulations including but not limited to, zoning, site plauijding and safety regulations
= The OPA be advised that the Township opposes any gemefatility proposals within
the Township of King; and
= The Township of King maintains its position in opposing agwy transmission lines
traversing its municipality.

Town of Markham

The town of Markham held a council meeting on Septer28&r2005 and voted to support
OPA'’s integrated solution of demand reduction, new transfo capacity in Northern York
Region and local generation in Northern York Regiohe own also commented again through
its staff representative on the working group statingtthey were opposed to the transmission
contingency plan.

GRID Management Consulting Inc. Page 9
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Town of Bradford West Gwillimbury

The Town of Bradford West Gwillimbury was appreciatioethe opportunity to participate in
the consultation and felt that the discussions weliglgehing, inclusive and productive. They
had concerns with the proposed solution because it digraeide certainty in satisfying the
forecasted demand. They felt that CDM should be engedrand pursued but its success was
untested and unknown. Similarly, relying on local poweregation ignores growing public
intolerance of such facilities, as evidenced by the temlgendonment of generation projects in
Newmarket, Vaughan and Mississauga. The council stateil sligported OPA’s contingency
plan of transmission from the Buttonville transmisssbation because it will bring certainty to
the supply solution.

City of Vaughan

The City of Vaughan held a council meeting on Septer28&r2005 and voted to not have any
objections to OPA’s integrated solution. In the citynanger’s report to council, it was noted that
although there are no immediate impacts on the Cityaoighan, the town did see some broader
implications of the approach being suggested by the OPA. Sopports the concept of locally
generated power to address the needs of an immediatepargcularly for meeting demand in
peak periods. That said the town stated that municiafiteey have to deal more frequently
with proposals for power plants within their boundagaad appropriate locations will need to be
found to minimize impacts on adjacent land uses.

York Region
York Region provided comments supporting OPA’s efforts ahatisn. They referenced

council decisions made in their December 16, 2004 meeting \wstabdd that the Region of
York supports Newmarket Hydro and the Town of Newmarkattgtive to provide local hydro
distribution through a proposed 300-megawatt gas-fired peakailgyf as a solution to
additional electricity demands.

Working Group Representatives

There was general agreement among working group repregestdiat they were in support of
OPA’s integrated solution. Many during the SeptemBebré&fing verbally communicated this
message and a number of representatives followed thistipwiiten comments of support. A
few representatives encouraged the OPA to researchtavagguce the cost of undergrounding
transmission lines and were concerned about the BulltotwviGormley transmission line
contingency plan. Specific concerns included what prosesdd be used to trigger the
contingency plan and how socio-economic concernsadvoelimitigated, if triggered.

GRID Management Consulting Inc. Page 10
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Ontario Clean Air Alliance
Jack Gibbons, the chair of the Ontario Clean Air Aldia and a working group representative,
expressed his support for the OPA’s proposal and submittddlitheing to the Town of
Newmarket.
“We believe that this proposal is in the best inteodéshe people of Newmarket and Ontario for
the following reasons.
= |t will lead to a net reduction in air pollution in Ontaand Newmarket by facilitating the
phase-out of Ontario’s dirty coal-fired power plants.
= It will dramatically reduce the probability of an elacitly brownout or blackout in
Newmarket
= Itis a lower cost option to meet Newmarket’s eletir needs than importing electricity
from outside of York Region by a new or upgraded electricitiysmission line.”

York Catholic District School Board

At a recent board meeting, the York Catholic Dist8chool Board passed a motion to formally
endorse and support the draft recommendation that waseelen the Septembét Briefing.
They were pleased with the consultation process pleimented and followed by the OPA over
the summer months. In addition to this letter, agolbtter was received that stated that the
school board was in support of the integrated solutionvaststrongly opposed to the
transmission contingency plan because it would affedchool enrolment at St. Monica’s in
Markham.

STOP Transmission Lines Over People (STOP)
STOP is a public interest group which advocates stoppingractisn of high EMF emitting
hydro towers and lines in close proximity to residentispsts and businesses. They support the
OPA recommendation subject to the following:
= All of the initiatives included in the plan undergo propevironmental review
= An energy conservation plan be developed as part of Rhmsachieve and hopefully
surpass provincial conservation goals
= The need for Phase 2 measures be thoroughly and publicksedsster Phase 1 steps
have been taken, but that in any event the recommendati expanding transmission, if
the procurement of local generation fails, be remoxech the Plan; and
= That a more coordinated approach be established to integetgy and development
planning in the Region to ensure that necessary semiegsr will be in place to support
development before it is approved.

Ontario Nature - Federation of Ontario Naturalists

Ontario Nature has a mandate to protect and restaneerthtough research, education and
conservation action. One method by which they carrytositmandate is through the purchase
of properties that are added to their nature reserteraysTheir property at 18462 Bathurst
Street, Newmarket is the 108-hectare Cawthra Mulock N&eserve that Holland Junction is
located on, is managed for nature conservation purpd$ese are many outstanding natural
features on the property, including extensive mixed and decidamsts, wetland complexes,
old field habitats, and creeks. The property has beenfiddras part of the Regional
Greenlands System under the York Region Greening Straldwgir primary concern along with
other area landowners was that they were not contéatearticipate in the working group

GRID Management Consulting Inc. Page 11
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deliberations. In addition, they are concerned abauinipact of the proposed transformer
construction on the ecological health of this arehwahether the proposed construction at
Holland Junction may encourage even further expangitdrecelectricity distribution system in
the area.

Newmarket Residents

Dozens of emails were forwarded on to the OPA froanTibwn of Newmarket that were
received by councillors related to the Northland PowertBlagreement with the town to
purchase property on Steven Court to site a natural mgdescycle generator. The residents
expressed concerns about the location of the site bliag to a residential neighbourhood,
recreational facilities and schools. Suggestions waaeno site a generator in an industrial
area away from neighbourhoods to avoid negative impagbsoperty values and health.
Residents who commented on OPA’s integrated solution iwesgpport of it.

Concerned Citizens of King Township

Concerned Citizens of King Township (CCKT) is the largéstens group in King. They are
concerned with the visual impact that feeder lines runninggadale roadways will have the
rural beauty of the area around Holland Junction. Thegaggesting that if King must
contribute by accommodating a new transformer statt@t,any additional feeder lines running
along the roadsides through King Township be buried. Theglsoevery concerned about
having a generating plant located in King as a result afrimsformer station being located
there. They strongly support load reduction and deferramgpand would like to see a greater
focus on developing clean, safe, climate-friendly ge@grgy. They agree with the
recommendation for new / enhancements to infrastructuhe eastern portion of York Region,
where the vast majority of growth is currently and waintinue to occur.

Markham Residents

The OPA received dozens of emails from Market residéatscommunicated that they were in
support of OPA’s integrated solution but were strongly opphésehe transmission contingency
plan because it did not address the socio-economicramtemental concerns raised by the
public. Undergrounding was proposed as appropriate mitigiftio& contingency plan was
required to be triggered.

Newmarket Hydro
Newmarket Hydro actively supports demand reduction effatsviants to make it clear that it
can not be a substitute for building a transformer stationediately. They support the Holland
Junction TS proposal but have some concerns with regargptementation of a Holland
Junction TS:
= Timing for implementation appears unrealistic given 20@Bpthat to date still have not
been able to be put in place
= No land has been secured at Holland Junction wherelapreious plans there was
already land secured but construction could not commermetesm years later
= Challenge of road access to and from Holland Junctioto B8pport transportation of
heavy power transformers for maintenance purposes
In the event, that Holland Junction can not be impleted in a timely manner, OPA is urged to
consider build the Aurora TS first. Newmarket Hydro $iaslar concerns with respect to the
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certainty of generation and suggests that the decistareba generation and transmission
(contingency plan) be made by the end of 2008.

PowerStream and Aurora Hydro

PowerStream and Aurora Hydro provided editorial commamtisobservations to the draft. One
main item that was mentioned by both utilities was thatreport does not deal with the
ramifications of the integrated solution to the southéork Region utility if the transmission

line is not built. Some impacts would be larger cagitaits to built future transformer stations,
higher losses as well as possible congestion issues.

GRID Management Consulting Inc. Page 13
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APPENDIX A-1: DRAFT OPA RECOMMENDATION

This Appendix contains the briefing presentation usedegavitrking group, elected officials and
media and at the Septembef"aben house. The public was provided a two week comment
period to provide feedback to the OPA that would be takenconsideration when finalizing
the recommendation.

Broad Community Involvement
oA

Ontario Power Authority

Consulted with:

¢ Public

« Community groups

¢ Municipal governments
« Elected Officials

¢ Provincial Ministries

York Region Electricity Supply
Recommendation

Worked with:
« Community representatives

. OPA :

September 14, 2005

Area Affected by Supply Shortage

« Reliability risk is to the northern communities

York Region Quick Overview

York Region is:

« Approximately 1700 sg. km.

« Population

* Loadis 1700MW,

— 2005: 0.9 million

— 6 out of 9 York Region municipalities and Bradford
West Gwillimbury in Simcoe County

— Newmarket and Aurora are the largest load pockets in
the area

« Infrastructure to the northern communities is

= 2026: 1.3 million limited to one 230 kV double-circuit line and
« Composed of 9 | e | o Armitage Transformer Station (TS) ‘
regional ? * Peak demand reached about 375 MW this

municipalities

supplied by 4 LDCs

summer

¢ Load growth estimated to be 3.25% / year or
about 140 MW of additional demand by 2015

GRID Management Consulting Inc.
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Bottlenecks

\
Transformation
Botleneck
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[ARMITAGE TS \

\ Distribution
wir|  Boteneck
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Area served by Armitage TS and

bottlenecks.
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e :

[llustration of Transformation
Bottleneck

Monday, June 27, 2005

Using 30 minute average
400

Line Capacity 375 MW.

350

I Planning Capacity 317 MW

300
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— Amitage Transformer Loading

*Keele Valley Output ~25 MW

4AM 6AM  BAM  10AM  12PM  2PM  4PM  6PM  8PM  10PM

Integrated Solution

EAST GWILLIMBURY. \

e :
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When These Bottlenecks Become

Risk of overload on Four more Risk of voltage Risk of overheating on
Amitage TS beyond | | distribution feeders collapse on Transmission Line
required Transmission Line beyond 470 MW
Transformation Distribution beyond 375 MW Supply
Bottleneck Bottleneck Supply Bottleneck Bottleneck

N

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010

e :

Integrated Solution

Solution Components:

1) Demand Reduction
— Targeted Demand Response
— Conservation and efficiency improvement

2) Transformation
— Holland Junction TS + Capacitors & Feeders
— 2 Transformer Station

3) Additional Supply
— Generation

¢ Doubles the load meeting capability of the area
¢ Expected to meet demand until 2025

Demand Reduction

¢ Pursue as much economic demand
reduction in the area as possible

e OPA's demand reduction efforts will
supplement and extend those of the local
electricity utilities

¢ OPA will initially target measures that
provide peak reduction or peak shifting
capabilities

|

.

orA "

ntario Power Authority
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Onta

Demand Reduction

Peak Demand During
a Given Day (MW)

|

Equipment Capabilty

Megawatts (MW)
Ly

t +
24 Hour Period

PA u

o Power Authority

Transformation: Holland Junction TS

Build a transformer station in the vicinity of
Holland Junction

Close to the supply area, reducing distribution
costs and losses

Alleviates overloading of Armitage line tap

Capacitors at Armitage TS and Holland Junction
TS support the voltage

Shortest lead time as no new transmission lines
are required

Load meeting capability increased by 150 MW

oPA 13

Onta

Onta

o Power Authority

Example: Brown Hill TS

PA 15

o Power Authority
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Demand Reduction

Targeted Demand Response

*RFP to tar%et 20 MW by 2011, but as much as possible by
summer 2006

sLoad control programs through aggregators
«Distributed energy and standby generator programs

Onqoing Conservation measures in conjunction with
LDCs

«Air conditioner upgrade and appliance exchange programs

«Efficiency improvement programs for low income housing
and institutional buildings

*The Energy Star program for new homes

*Explore a customized conservation program modelled after
the “20/20” program in California

PA 12

Ontario Power Auhoriy

Holland Junction

/

U ine tap o
Vi Armitage

-
e
-

oPA 1

Ontario Power Auhoriy

Transformation: 2" Station

¢ Required if Armitage and Holland Junction
TS reach capacity

 Preferably in northern Aurora

« Provides capacity to serve electricity
demand in Aurora and Newmarket

PA 1

Ontario Power Auhoriy
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Supply: Generation

» Generation in northern York Region _
preferred over transmission plus generation
elsewhere

¢ Enhances the security of supply to
Northern York Region by providing another
source of supply to the area

¢ Some relief to the overloading of the
Claireville TS autotransformers

¢ Lower cost option

e "

Supply: Generation

* Evidence will be submitted to the OEB on
Sept 30t

¢ OPA will start procurement process early
next year

« OEB approvals for generation procurement
will be required

¢ Generation proponent will be required to
secure all necessary approvals, including
Environmental Assessment Approval

PP“ 19

Power Auhority

Planning Timeline

v May Public Meetings (Launch) in Two Locations

v May - August Technical Analysis

v Late May Receive RFI responses

v Mid June — End of July Working Group Sessions

v July 25,2005 Letter of Direction from Ontario Energy Board

v July- August Elected Officials Forums

+  September 9 Briefing Working Group, Elected Officials, Media on
draft recommendation

+ September 923 Period for public comment on draft recommendation

+  September 14 Public Open House

+  September 30 Submit final report to OEB

+ Fall2005 OEB Process

oPA 2

wer Authority

Exhibit £&onsultation Report

Supply: Generation

« Needs of northern York Region best met by a
natural gas-fuelled simple-cycle generating plant

—rapid start and synchronous condensor
operation for voltage support

— Can be configured in multiple small units to
mitigate for transmission line contingencies

— Expected to operate as a peaking and load
following plant

e 5

Supply: Contingency Plan

« If a generation contract cannot be secured
in the area, then transmission would
become the long-term supply solution

¢ Preferred transmission option is Buttonville
TS to Gormley TS

« In this case, the preferred location of the 2
TS will be at Gormley rather than in
northern Aurora

PP“ 20

Power Auhority

Implementation Timeline

Commence CDM -
Procurement Generan(?n comes
online
T T T T T T T
Year 2005 2006 2007 2008 2009 2010 2011 2012
Gt A

Holland Junction TS + —
capacitor & feeders 24 TS in-service

e =
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APPENDIX A-2: CONSULTATION SUMMARY

This Appendix contains clarifying questions and answerngessgised, and recommendations
that were discussed during the consultation meetings condwittethe working group, elected
officials and general public. It has been categorizem fralividual meeting summaries that
were prepared and have been posted on the OPA projegageb

The appendix has been organized by topic:

= OPA’s Role, Scope of Analysis, Consultation and Deaidflaking Process
= Time Horizon for Analysis

= Load Meeting Capability of Existing Infrastructure

= Load Forecast Review

= Conservation and Demand Management Review of Existingy &

= York Region Need

= OPA RFI Process and Received Responses for Generatiddeamand Response
= Evaluation Factors

= EA Requirements for Electricity Projects

= Alternatives to Meet Need

= Conservation Demand Management for York Region

= Distribution Options

=  Transmission Options

= Environmental and Health Considerations

= Generation Options

= Methodology to Compare Transmission to Generation

= Rate Impacts — Who Pays?

= Parking Lot Items
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OPA'’s Role, Scope of Analysis, Consultation and Dec  ision Making
Process

a) Discussed Materials

The material discussed includes the slides that haveit@aded in Appendix A-6 under the
“OPA’s Role, Scope of Analysis, Consultation and Biec Making Process” section and the
OEB Letter of Direction which is available on the O®Bbsite. This was discussed in the
Public Consultation Launch meetings as well as in \Mgrisroup Session #5.

b) Clarifying Questions and Discussion

What is the OEB'’s role with respect to generation @Bd?
The OEB approves OPA contracts signed with generation and CDM prepts

What is the OEB'’s role with respect to transmissiod distribution?
The OEB can only issue leave to construct for transmissimt distribution, but for both
transmission and distribution, the OEB can direct parties to loui

At what point would the OPA want formal comments frd@ municipalities with respect to
options?
This can be done in this forum or through written commeratsany time.

Who is involved at the OPA with respect to the techracallysis for this initiative?
Acres International and another independent consultant have beerd to conduct the
technical analysis and a transmission expert hired by OPA.

Can the OPA identify other possible options beyond tles @enumerated in the OEB letter of
direction?
Yes.

Does the OEB Letter of Direction, impact the OPA'andate or the Working Group’s terms of
reference?
No. The letter is consistent with OPA’s understandingitsfmandate in York Region.

Who at the OPA will make the final recommendation?
OPA senior management will make the recommendation. Theugbaphies are all available
on the OPA website.
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c) Issues Raised

Recording meeting minutes

(Source: Public Consultation Launch Summary)

There was strong sentiment that it was incumbent up@PA to provide “evidence” that the
OPA had in fact accurately heard the opinions presentgdijeproviding an official transcript
or minutes of the meeting. The OPA decided instead of pngvicerbatim minutes to meetings,
it will be providing meeting summaries that will refl€@PA’s best attempt to capture the issues
discussed. In the working group process meeting summaiidgeweviewed by working group
participants and will be posted on the OPA website afieticipants agree that it represents an
accurate representation of their viewpoints.

Municipal government representation

(Source: Public Consultation Launch Summary)

Individuals inquired about whether staff or elected @fecwould represent municipal
governments in the working group. The OPA stated that pneference would be that staff be
involved in the working group. The OPA later acknowledgedhdesl to have both elected
officials and staff contribute. This was done by creptin elected officials’ forum that would
meet periodically to review the progress of the workirgugrand provide feedback.

Concerns that issues exist that are not being made known plyblic

(Source: Public Consultation Launch Summary)

Some residents expressed concern that possible soltgaknown by the OPA, but were
being withheld from the public. A suggestion was made thatra eftective process might
involve the OPA bringing forward solutions, and the publibeziaccepting or dismissing such
solutions. Amir Shalaby indicated that the OPA was narawf particular solutions at this
time, and that the purpose of public consultation wasdiode the community in the
development of solutions.

Concern about location of meeting being held in southern Yorkgion

(Source: Public Consultation Launch Summary, letter from Julie Munro,)MPP

Concerns were expressed at the May 4th public meetingheh&dcation of the meeting in
southern York region excluded community members fromheontYork Region. A suggestion
was made that an additional consultation launchimgeée held in the north. During the
meeting, a show of hands indicated that approximately d5¥e meeting attendees were from
the north. OPA agreed to have another meeting in thih.n®PA continues to believe that
conducting the public consultation in a single forum vadiitate mutual understanding of
viewpoints, a key to eventually developing a high quality gmut To increase the awareness of
issues in the north and engage the communities, thecdORducted the duplicate consultation
launch meeting at the Newmarket Community Center on 26aly. Meeting notification was
made through newspaper ads placed in Newmarket and Aurothrangh OPA’s email
distribution list.
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Weight of OPA’s recommendation to Ontario Energy Board

(Source: Public Consultation Launch Summary)

Residents questioned how much weight the OPA would trhiace at the OEB. Amir Shalaby
responded that the OEB process is like a court of lagh party will present evidence but
judgment ultimately rests with the OEB. OPA'’s expertimandate and breadth would be taken
into consideration in the OEB process.

Issue escalation for complaints about OPA

(Source: Public Consultation Launch Summary)

Residents asked who they could report to if they were unhaplpyhis process. Amir Shalaby
stated that the OPA reports to the Ministry of Energy.

OPA'’s association to Hydro One

(Source: Public Consultation Launch Summary)

Residents stressed that OPA’s independence from Hydrav@mabsolutely key. OPA stated
that they do not have any association with Hydro Offfee two organizations have separate
board of directors.

Role of independent consultants

(Source: Public Consultation Launch Summary)

Attendees asked whether independent experts and conswtautd be brought to the table,
particularly relates to the interpretation of dataeymentioned at in the previous process, a
“war of experts” ensued, where expert opinion on ote sf debate would simply be
counteracted by the opinion of two experts on the othercfidebate. The credibility of data
also was said to be suspect under the previous processHytiemOne was asked for details of
its cost determination methodology / inputs and resideets told that there was “no data
available”. The OPA assured residents that independeimbital consultants would be included
in the working group process and there would be full d&cke of data used in analysis.

Concerns over repetition of process

(Source: Public Consultation Launch Summary)

Residents wanted assurance that the OPA consultabeess would not simply be a repeat of
the former Hydro One process. Amir Shalaby gave his @@that he would seek a best and
honest solution.

Consultation timeline

(Source: Public Consultation Launch Summary)

Strong objections were raised regarding the timelirtbetonsultations, in particular that the
process was being held over the summer, when many resweuld be unable to participate.
Members of the community questioned where the urgency stdrfrom, and indicated a
perception that urgency was a result of population groviging from suburban development.
Some questioned why the analysis was being rushed whéfiriséer of Energy had stated that
it would take 10 months to complete. Others from nonti@rk Region were of the view that
the process should be expedited to ensure that theshaddressed in the North to avoid service
interruptions. OPA agreed that conducting a public congritat the summer months is not
ideal, but required because of the urgency of the situafioraccommodate the concerns of the
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public, OPA would not schedule any consultation meetingisenrmonth of August and would
ensure that meetings that are scheduled in the sumamhsnwill not fall on a Monday or
Friday, when possible, to accommodate those that wotdshe their weekends. OPA is in the
process of developing 5 modules that will cover the scbpersultation. The required
commitment of working group representatives is anticipaidue between 2 — 5 full day
sessions.

Slides available prior to meeting

(Source: Public Consultation Launch Summary)

There was dissatisfaction that the OPA had not pdkeetheeting materials on its website prior
to the meeting. OPA will do its best to post preséntanaterials prior to each public meeting.
OPA also notes that written comments can alway®bean presentation material after a
meeting. These comments will be given equal attention

Working Group representative deadline to submit names

(Source: Public Consultation Launch Summary)

A request was made to extend the deadline for people tessxmterest in participating in the
working group. OPA has decided to have another launchmgeatthe Newmarket area and as
a result has extended the deadline for people to subemtdmes for working group
participation from May 13th to June 2nd.

Public consultation on OPA recommendation to Ontario Energy Bdar

(Source: Public Consultation Launch Summary)

Residents asked whether the public would be consulted onr€@f®Amendations to the Ontario
Energy Board. Armen Kulidjian explained that the dratommendation would be posted on
the OPA website and stakeholders would be given timertonenmt on the draft. The OPA
would review the comments, make any changes and finalize¢benmendation that would go
to the Ontario Energy Board.

Medical and other experts on working group

(Source: Public Consultation Launch Summary)

It was suggested that an independent medical expertlbdedcon the working group. Amir
Shalaby indicated that the OPA has no objections tatiughat the inclusion of a medical
expert would be considered. Others suggested that comp&ai&€uhcorp and perhaps
European utilities should be included on the list of te@irddvisors. It was also suggested that
a solicitor be there to answer any questions abouegja system in Ontario. OPA is in the
process of structuring the agendas of working group sessidmthese agendas are structured
and working sessions commence, we will obtain the adv¥ieeking group members as to
what experts will be required at what session basé¢teoacope covered.

Hydro One’s involvement on Working Group

(Source: Public Consultation Launch Summary)

Indication was made that the key flaw in the previowsgss was that Hydro One had already
made up its mind with respect to its preferred transmissitution. OPA was asked for its
opinion on the Hydro One process. Amir Shalaby indictitatithe difference between this and
the former process is that the OPA has the mandatengider a broader scope of options than
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solely transmission. The community was very conaethat the OPA let the public know of
any lobbying attempts made by Hydro One. Amir Shalaby expldire Hydro One would have
a similar role to any of the technical advisors inthdan the presentation, and would not be
granted special status.

OPA decided that Hydro One’s involvement will only be @sdchnical advisor of the working
group and not as a member of the working group. Therdwilhstances where as the
province’s transmission company, they will be asked torgent on feasibility of solutions
(even generation options that are discussed will ree@athude how transmission will be
impacted).

Concerns over community antagonism

(Source: Public Consultation Launch Summary)

Residents indicated that it was unacceptable for comragndibe pitted against one another.
OPA indicated that the goal to have a single forundiscussions was to facilitate a mutual
understanding of viewpoints among the different communitigscted.

Ministry representatives on working group

(Source: Public Consultation Launch Summary)

There was a general feeling that key provincial minisgersh as Ministers of Energy,
Environment, Municipal Affairs and Transportation should Haeen at the meeting. There was
a perception that by delegating the issue completelyPa, @inisters were indicating the
degree of prioritization they placed on the issues fp¥ork Region. There was a suggestion
that the Ministry of Transportation should be on thekivgy group, as transmission solutions
going along highways should be considered. OPA has bepm@geuinistry staff updated on
issues to date. The OPA will extend an invitation to stif@s to be observers at working group
sessions.

Ordering of Approvals

(Source: Public Consultation Launch Summary)

Questions were raised as to why health and environment tsnwace not included at the
beginning of the approval process, rather than at thénghe form of the Environmental
Assessment process. Amir Shalaby indicated that the Erméntal Assessment Act requires
that need, urgency, all options, and reasons for recodatiens all be presented under the EA
process. In order to satisfy these requirements, arallysis of all options must first be
developed. Additionally, the OPA does not have contrel dle legislated institutional
processes governing the relationships among the OPA, GiEEBrarronmental Assessment
process.

GRID Management Consulting Inc. Page 23



Northern York Region Electricity Supply Study Exhibit £&onsultation Report

Distributor involvement in the OEB Process

(Source: Public Consultation Launch Summary)

It was noted that PowerStream would not be the ontyilolisor that would be a party to the
OEB process as indicated in one of the presentaiidess| Amir Shalaby agreed that all
distributors in the region could be asked to particip&PA has since changed the slide to
reflect this and has posted it on the OPA website.

Working Group should assume that the Aurora Hydro sale to Power&trewill go ahead
(Source: Working Group Session 5 Meeting Summary)

The Aurora municipal representative made a commensited Aurora was in the process of
selling Aurora Hydro to PowerStream, the OPA or thekmgrgroup should not have providing
comments about the sale in its scope. The OEB kth&zs this as well. The working group
agreed to this.
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Time Horizon for Analysis

a) Discussed Materials

The material discussed has been included in Appendix A-& timel&éTime Horizon for
Analysis” section. This material was discussed prilgnar Working Group Session 1 and the
Elected Officials’ Forum 1.

b) Clarifying Questions and Discussion

What was taken into account in deciding on 10 year horizon?
Load forecast uncertainty; nature of array of options available in ¢obuting to solution;
time horizon to implement certain solutions

When a line goes down and the load is shifted to anotiesrié that dangerous?
As long as the capacity of the line is not exceeded, thermidanger with shifting load.

What is the source of growth forecasts in LDC loaédasts?

LDCs use community forecasts and make projections. Hemson @tng forecasts are used
by some utilities. Acknowledgement by group that Hemson hassdadfiload forecasts to take
into account constraints in other services (water, sevgas) that may restrict forecasted
growth in Official Plan. Actual growth may deviate from Offed Plan forecasts in the near
term (5 years) but will likely be accurate in the mid-te k0 years). As constraints in other
services are removed,

How are uncertainties in forecasts going further oileécted in the planning horizon?
Uncertainties in forecasts are a risk in planning. Thiswhy using up all short-term gaps
because a bigger solution would take too long to build will leave withh with few short term
options if forecasts are underestimated.

Are short term solutions typically local options? Q@mgy-term solutions potentially be local?
Short-term solutions are typically local but not necessarilyong-term solutions can be either
local or integrated?

How does the York Region process apply to the larger @BAdate for an Integrated System
Plan?

There are no plans in the foreseeable future for a new tnamssion corridor through York
Region; With the time required to complete provincial plamuidn’t want to hold up what's
needed now pending an overall provincial plan
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c) Issues Raised

Concerns about shortage of power in Northern York Region

(Source: Public Consultation Launch Summary)

A number of residents and politicians expressed concbms ¢he risks of having power
outages in the area. Issues with hospitals, sertines, traffic issues etc. were noted. There
was concern about the timeframe of the analysis pprbaals, before something is able to be
constructed. Amir Shalaby explained that this was OR#&Best priority and work was being
completed on it as quickly as possible.

Time horizon for need assessment

(Source: Public Consultation Launch Summary)

Concern was communicated that the assessment shoudIypaiddress needs for a few years.
Amir Shalaby agreed that the time horizon should bel8tit5 years but that the OPA was open
to feedback on this in the working group process.

Alignment with Provincial Plan

(Source: Working Group Session 1 Meeting Summary)

Ensure that any plan will align with upcoming ProvinciallPl®ovetail short-term, medium
term and long-term planning horizons into one recommemdaiGiven that York Region is
running out of land, planning should be conducted beyond 10 yrgifay gurposes, identifying
potential needs, land or sites needed to maintain optiotlsefduture. There may need to be
actions taken today for longer term planning.

Three -Tiered Planning

(Source: Working Group Session 1 Meeting Summary)

Special attention must be placed on short-term neeatisrsuring that needs are satisfied to
alleviate bottlenecks before their forecasted occuerefitere need to be a 10 year horizon for
planning for implementation and a 20 yrs horizon for planramduture options. This will

allow for citing of longer term options and providing infaation to new residents of the use of
potential corridors.

Ensuring that the short-term need is not delayed by longentatecisions

(Source: Working Group Session 1 Meeting Summary)

Many in the group agreed that the need in Northern YorkdRegas critical. They were
concerned that the short-term fixes could be bogged dovaupled with the longer-term
decisions. It was recommended that short term decibesgparated away from the longer term
fix and addressed expeditiously to ensure that the affecta was not negatively impacted.
Amir Shalaby agreed but also stated that it was impotbagnhisure that any short-term solutions
would work well with longer-term plans.
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d) Working Group Recommendations
(Source: Working Group Session 1 Meeting Summary)

The working group agreed that planning should take into cons@eshort-term, mid-term and
long-term considerations:

= Short-term (up to 2010): Special attention to ensuresthlations meet urgent needs by
required timelines

=  Mid-term (up to 2015): Develop solutions and plan for im@atation

= Long-term (up to 2020+): Alignment with Provincial plangatton to siting
considerations for long-term plans

e) Working Group Dissenting Opinions
(Source: Working Group Session 1 Meeting Summary)

The Town of Markham representative expressed the opinairthis exercise should focus on
immediate solutions to meet the near term needsoahirn York Region, in particular local
distribution and local generation options, and thabmayerhead transmission options should
only be considered as part of the larger scale Integratstdi Plan to be undertaken by the
OPA.
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Load Meeting Capability of Existing Infrastructure

a) Discussed Materials

The material discussed has been included in Appendix A-6 timeléLoad Meeting Capability
of Existing Infrastructure” section. This was discusseaahgmily in Working Group Session 1
and Elected Officials’ Forum 1.

b) Clarifying Questions and Discussion

1. Isthe existing 115 kV line from Buttonville to Armitage in @se
The northern section of the line moves power from NewmarikeWhitchurch-Stouffville.

2. Who is responsible for the care and custody of Armitge
Hydro One.

c) Issues Raised

Benefits of Reinforcement outside of Currently Bottleked Area

(Source: Working Group Session 1 Meeting Summary)

A strong reinforcement to the region of focus would proadded benefit to other areas such as
Vaughan who could tap into B82V B83V.

d) Working Group Recommendations
Source: Working Group Session 1 Meeting Summary)

The working group was comfortable with the content @f $lection and did not have any issues
with how the existing load meeting capability was represen
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Load Forecast Review

a) Discussed Materials

The material discussed has been included in Appendix A-& timeléLoad Forecast Review”
section. This material was discussed primarily in WaykGroup Session 1 and the Elected
Officials’ Forum 1.

b) Clarifying Questions and Discussion

1. How was Oak Ridges Moraine issue addressed in the growth forecast?
The Oak Ridges Moraine would be reflected in the individal municipality’s official plan
which the LDCs use as an input in their forecasts.

2. In the load consumption charts, a downturn is noted in 2002 / 2003. What wasiseeot
this downturn?
The dip was caused by a relatively cool summer.

3. Is material / design efficiency to reduce line losses evolvestantially to impact trending
from historical load forecasts?

Likely no. Better transmission line conductor materials leyou put more power through

same size of line, but the real limitation is distance dfansporting power. To reduce losses,

power must be delivered at the highest voltage possible, aas$ to the load pockets.

4. Will the implementation of SMART meters allow for load shedding ¢lid,dn turn, reduce
peak load forecast?

The impact of smart meters would be included in the Rvincial target of 5% reduction in

demand.

5. How is Aurora Hydro’s forecast calculated?

Several criteria used to determine load growth: populatiorforecast based on Hemson
report done for Aurora in May 2004; correlation of past peaks andoopulation; historical
trend, peaks and linear regression, takes into consideratn peaks and valleys (weather
normalization), adjusted for declines in peaks from blackot) cool summer; end-use
forecast looking at Hemson report for new residential urts, industry standard for
consumption/house, DM, industrial/commercial, available acrege, correlated sqg. ft. to total
acreage and watts/sq. ft. factored in DM, natural intensifiation, summed for projection
forecast.
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c) Issues Raised

Objections to pattern of suburban development

(Source: Public Consultation Launch Summary)

Residents questioned how demand could be reduced if suburbédoptdeset was to continue at
historical levels. It was mentioned that the provintdaces to Grow” did not address the issues
facing York Region. A suggestion was made that the prov@wedevelopment charges, a
practice that had been in place in previous decades.i@hsegtere raised as to why standards
related to suburban growth were low, and why the OPAtismandating that all new
developments have solar panels or other conservastmiddied generation features.

The Effect of Prices on Load Forecasts

(Source: Working Group Session 1 Meeting Summary)

Changes in price or cost of electricity do not alwaysltés a corresponding change in demand.
Just because the price is raised or lowered 10% doesa$sady mean demand will change
10%. There is a price effect. A 30% increase in prazedrop demand by 10% (or slightly
less), but it depends on the maturity of demand managegragrams etc.

Employment Growth

(Source: Working Group Session 1 Meeting Summary)

Employment growth in York Region is growing at a fasterep@n a percentage basis, compared
to residential growth. Assuming business and residentsilmate 50/50 to load, growth in
employment plays a more pivotal role in electricity dadia

Reliable Supply to Industrial Customers

(Source: Working Group Session 1 Meeting Summary)

There appears to be a growing demand for electricityork YRegion by businesses that use
heavy equipment. A constant reliable supply is critiedhese businesses.

Constraints on Growth from other Services

(Source: Working Group Session 1 Meeting Summary)

Growth forecasts should take into other services (wsgever, gas) giving consideration as to
whether or not these services would restrict / delay trow

Hydro One Forecast

(Source: Working Group Session 1 Meeting Summary)

If Hydro One’s forecasts are based on past growth, feybe underestimating the growth.
Many rural areas are on the cusp of major developmemtexample, East and West
Gwillimbury anticipate a surge in growth in 2007.
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Impact of York Durham Sewer System (YDSS) imposed Population Caps

(Source: Working Group Session 1 Meeting Summary)

The region has released population caps by municipalityad¥®SS and Hemson forecasts
were completed prior to caps being imposed. Forecastkisiedlect these caps. The Aurora
and Newmarket projections are below the cap therefdrbaing impacted. When YDSS
problem is resolved, growth will surge.

Forecasts impacted by co-generation initiatives

(Source: Working Group Session 1 Meeting Summary)

There are a number of co-generation initiatives aleitg distributed generation and the load
forecasts should take into account localized distributedrgeoe (this is a negative load
contribution), possibly funded by OPA outside the YorkiBegrogram. Other thought that
these projects would tend to find their way into the aygtiather than the forecast; the effects of
distributed generation would be very specific feedercegér, so better considered as options
since each provides a unique advantage.

Forecast Adjustment for Extreme Weather (comment by obsgrve

(Source: Working Group Session 1 Meeting Summary)

Slide 40 of the presentation states that forecasts floatdate up to 12% from the “average”
forecast due to extreme weather. The observer staed/eather variation is based on a
variation from a weather normalized base and thap#laé loads at Armitage TS shown in Slide
39 of the presentation line is not weather normalizetthisovould be possibly double counting
the weather effect.

d) Working Group Recommendations

(Source: Working Group Session 1 Meeting Summary)

In general, the group felt that the load forecasts weeguate for this planning exercise because
identified bottlenecks were only a few years awayedast error in the next 5 years would likely
be small). There were some comments that thesedsts would need to be revisited if long-
term planning were to be done with them. With respeetifusting the load forecasts for
extreme weather, the group agreed with the above iageglrin Issue #8.
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Conservation & Demand Management Review of Existing Programs

a) Discussed Materials

The material discussed has been included in Appendix A-& timeléConservation and Demand
Management Review of Existing Programs” section. Thiena was discussed primarily in
Working Group Session 1 and the Elected Officials’ Foflum

b) Clarifying Questions and Discussion

Can demand be reduced through controlling customer usage by shedding loads?
Yes. This is one of the options that are being proposed time Demand Response RFI.

What is the return on investment of conservation / demand managementaertals
investment in transmission / distribution infrastructure?

Each conservation / demand management proposal has different cestlifferent benefits
and a different payback. There is a very wide range among projéz  This can’t be
answered accurately without looking at specific proposals.

c) Issues Raised

Conservation initiatives by OPA

(Source: Public Consultation Launch Summary)

OPA was asked what conservation initiatives that tley initiated since their inception. Amir
Shalaby explained that the OPA had recently appointed@imef Conservation Officer and had
already released an RFI for conservation initiatives.

Experience in Other Jurisdictions

(Source: Working Group Session 1 Meeting Summary)

Conservation policies and practices in other jurisditishould be evaluated and possibly
applied to York Region, depending on how successful theg imehe other jurisdictions. To
gauge the success of conservation measures there 8 fone®nitoring and testing.

Provincial 5% Target for Reduction in Demand

(Source: Working Group Session 1 Meeting Summary)

A 5% reduction in demand by conservation is not significdiargets should be higher to have a
more substantial impact. 5% conservation simply ples/a short-term cushion but doesn’t
provide an on-going solution.
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CDM initiatives adjusting LDC forecasts

(Source: Working Group Session 1 Meeting Summary)

CDM slows down the rate of growth, but doesn'’t fulhhv® the problem. OPA consultants
mentioned that CDM was not properly reflected in forescaad therefore adjusted Armitage
forecast to reflect Provincial target of 5% by 2007.

On-Site Generation

(Source: Working Group Session 1 Meeting Summary)

Is “behind the meter” generation been considered inuite sf load deferral options? The
Demand Response RFI includes this type of project.

Reduction in per capita land use

(Source: Working Group Session 1 Meeting Summary)

If area use per capita comes down, demand goes down agggrdBecause the living space per
individual goes down and accordingly costs such as adivoning go down. Others in the
group had a differing view that building smaller houses didnecessarily mean that on average
the same number of people were living in them. If sn&lbuses typically had fewer occupants,
therefore you would need more houses which could meardoocti@n in electricity usage.
Therefore, population was a better driver of consusnptihan per capita because there may be
more dwelling units per area, but few persons per unit.

Greater Emphasis on CDM

(Source: Working Group Session 1 Meeting Summary)

Must have a very strong mandate in the CDM area ag#dts everything else (forecast, needs).
There is more that can be done than what the utiliesioing. Need to raise the consciousness
level of CDM and put more energy into it. If capacgtylways expanded, human nature is to
use it, so need to focus more on CDM than expansiontir@e to provide, annually, a portion

of the local distribution companies’ budget to energyagament initiatives and customer
education in reducing / scheduling energy usage.

d) Working Group Recommendations
In general there was consensus that a greater emphaSiBM was necessary. Relying on the

provincial 5% target was not sufficient for York Regiom aapplemental programs would have
to happen to have greater reductions particularly inffeetad area.
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York Region Need

a) Discussed Materials

The material discussed has been included in Appendix A-& timeléYork Region Need”
section. This material was discussed primarily in WaykGroup Session 1 and the Elected
Officials’ Forum 1.

b) Clarifying Questions and Discussion

When a line goes down and the load is shifted to anotiesrié that dangerous?
As long as the capacity of the line is not exceeded, thermidanger with shifting load.

How frequently do contingencies occur?
Not very frequently. But it is prudent to have back-up plgnsdundancy). It is the standard
used in the province.

If a line goes down and there is insufficient capacityle backup line, what area will be taken
out of service to ensure that the backup line is notloaged? Will one area be affected more
than another?

This depends on what line goes down. If the line is desigmecttuce load automatically, an
area will be pre-defined. When a contingency happens and thatgetermined area is
affected, typically the operator will start rotating the area @dted to reduce the impact on any
one area.

What are the problems with bottleneck 1 based on?
The bottleneck is forecasted to occur on the years specifieddbasehe load forecasts.

Are all the required new feeders local utility feeders?
Yes.

If we need four feeders now but they are not there vghappening now?
As more load is place on existing feeders, the risk increamed the amount of losses also
increases.

If we need four feeders now but they are not there vghappening now?
As more load is place on existing feeders, the risk increzmed the amount of losses also
increases.

Will CDM within Markham and Vaughan do anything to relieve #ifected area?
No. Only areas within the affected area can help relielie tssue.
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Overview of RFI Process and Received Responses for ~ Generation and
Demand Response

a) Discussed Materials

The material discussed has been included in Appendix A-& timeléOverview of RFI Process
and Received Responses for Generation and Demand Respecigai.sThis material was
discussed primarily in Working Group Session 2 and thet&dieOfficials’ Forum 1.

b) Clarifying Questions and Discussion

Do RFI responses include diesel fuel generators?
Diesel was included.

Did the RFI have a preference for cleaner fuels suchsis ga
No. Only coal was excluded

Does the OPA have the option to pick something othertti@lowest cost option?
The OPA is not bound to choosing the lowest cost option.

Does a generator approval need to go through the OEB?
The OEB would issue generator licenses and would also approve ©eéntracting with the
generator. Other approvals such as municipal approvals may exist.

Would some projects need to go through an Individual EA lasstEA?
There are different requirements based on fuel type, sizé aature of project.

Is there a possibility that another public process haw@dlential to undermine this OPA
process?

OPA'’s upfront planning is only part of the approval process. érhthe proponent would have
to comply with other required approvals.

Should the OPA’s recommendation not have some assuttzaitcall other approvals will be
received?

There is no guarantee of this happening. Given the urgentyhe need, the uncertainty of
future approvals should be taken into consideration in the evalaatfactors.

Aren’t LDC options the easiest and quickest, followeddayal generation and with bigger
hurdles with major transmission corridors?

This is a fair generalization, but there are exceptions to thihe more sizable the solution,
the greater the likelihood that it will have more approvals, ls@imetimes small solutions can
take as long in the approvals process as larger ones.

The RFI has been completed. What are the next step&?
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No decision has been made about next steps. OPA has the rigik ¢ptions at this point.
The RFI does not restrict it. OPA will not go to an RR#hich will be expensive for
proponents before knowing exactly what we want.

The RFI for Demand Response refers to on-site generftimn clean fuels. Is “clean fuels”
defined?
No. Only coal is precluded.

Is there a possibility that another public process haa@adtential to undermine this OPA
process?

OPA'’s upfront planning is only part of the approval process. érhthe proponent would have
to comply with other required approvals. A diesel option could besidered if there was an
indication that it will be acceptable to the Ministry of Emanment.

Is there a requirement that Demand Response techniodogsoven?
We're open to new technologies but where there are compdiidg this will become a factor.

Is there a possibility that another public process haw@adlential to undermine this OPA
process?

OPA'’s upfront planning is only part of the approval process. erhthe proponent would have
to comply with other required approvals.

Would a “one stop shop” for an alternative be given pesies?

Some pieces of an alternative (such as transmission and tistion equipment) are owned by
monopoly service providers (such as Hydro One or Local DistridmutCompanies) which
would not be able to be provided by others.

Why were 60 MW (generator connected to 44kW) and 140 MW (genexatoected to 230 kV)
determined to be the minimum for the RFI?
These values were determined to be the minimum to meehttiterm forecast.

Did the OPA look at responses that were lower than 60 ai#/140 MW?
Yes.

| suspect that very few proponents could meet the D200 deadline. If that deadline was not
stipulated, would other proponents have responded? WeiRF responses discarded because
they couldn’t meet the deadline?

Many of the respondents stated that they would be able to thee2006 deadline. No
responses were discarded.

Is there anything that restricts proponents from stattie EA process independently?
No. They can start it at any time.
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c) Issues Raised

OPA, Local Distribution Utilities and Municipalities should ark together to deliver on CDM
targets.

(Source: Elected Officials’ Forum 1 Summary)

Many of the participants felt that municipalities hadtad contribute to the CDM programs. As
a strong influencer in the community they would be keyngugng that the 5% provincial
demand reduction target as well as supplemental targetstbeThis can be done by either
providing funding to municipalities or working with them.

What amount of the need can be met by CDM?

(Source: Working Group Session 2 Meeting Summary)

There was active discussion about how much of the nadd be met by CDM. Some stated
that all of the need for a new transmission line andentransformation could be met by
aggressive CDM programs. The need for new feeders duthafage would not be able to be
met because of new load pockets in the region that wegldre separate feeders running to
those areas. Discussion about traditional supply notlbeeleast cost option. It was
recommended that the OPA analyze the costs and benfeditSDM strategy to completely
eliminate the need for a new transmission line and titlypeiminate the need for new
transformer capacity. Others identified challenges &ne discussed in issues below.

Performance Based Standards for Use of Fuels

(Source: Working Group Session 2 Meeting Summary)

A working group representative stated that fuel used bl isssufficient as a screening
method. There are fuels that can be burned dirty. s€leening method should be a maximum
level of emissions.

Greater Push for Attracting Participants into IESO’s Transginal Demand Response
Program

(Source: Working Group Session 2 Meeting Summary)

IESO stated that they have been actively promotingotioigram — visiting with wholesale
customers, etc. One aggregator is in the program (IViidro). Some felt that they should go
the next step and promote the program to municipalitidselnool boards as aggregators.
School board is the largest aggregated non-residentialiowr in York Region. IESO should
consider reopening the program to new participants. IEp@sently looking at this—program
is a good step towards Demand Management, but the pragjkeruntary (no guarantees that
load will reduce when needed).

Demand Response Should be Aggressively Pursued — with Fiadhocentives

(Source: Working Group Session 2 Meeting Summary)

People should be told that the OPA will pay people to rethamkon peak days the same price
as supplying power. Some stated that this would be the cteaggto solve the problem and
lower the price of electricity for all in Ontario.
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Must choose options that have a high certainty of acceptability

(Source: Working Group Session 2 Meeting Summary)

An example of a generator that has local level suppastcited as an example of the type of
certainty of acceptability. It was stated that acdapitya should be a filter not a criterion.

Should OPA take a direct role in CDM as opposed to contractingnypitoponents?

(Source: Working Group Session 2 Meeting Summary)

A strong position was stated by public interest repraseatthat OPA has the mandate to do
this and should provide leadership to the province. Congamiatustry is in its infancy and
will only get started if OPA takes leadership role.

Challenges of CDM implementation

(Source: Working Group Session 2 Meeting Summary)

A number of challenges were identified during the discassilmmediate replacement of older
appliances is more expensive than replacing them the &nd of their useful life. Companies
have capital constraints on energy conservatiorept®pecause they compete with other capital
projects for funding. This results in payback for coveton projects to be just as short as other
capital projects. Heat and power technology is suitabd®@me applications but not all. Co-
generation projects require a heat load of 7.4 for tredevear. In most cases electricity use is
year-round but space heating is only during the winter ef®ttlisagreed with the challenges
stated.

d) Working Group Recommendations
Source: Working Group Session 2 Meeting Summary)

There was a strong tendency towards a greater emplmaSiBM programs to meet some of the
need. The group was not satisfied to see CDM lumped togettmme category and wanted the
OPA to be more specific about the initiatives they wdndldeading in York Region.
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Evaluation Factors

a) Discussed Materials

The material discussed has been included in Appendix A-3 timeléEvaluation Factors”
section. This material was discussed and developed pginmaWorking Group Session 2 and
Elected Officials’ Forum 1.

b) Clarifying Questions and Discussion

How will the issue of EMF standards be looked at comgigehat long-term decisions would be
made and EMF standards are currently being revisited in ptiedictions?

Appropriate EMF standards should be looked at in another forum. Thli®utside of OPA’s
mandate. Itis in the scope of the Environmental Assesstrprocess.

Are there options that will have fewer requirementsapprovals than others?
Yes. The level of approvals has been captured in the Cestaiategory of the evaluation
factors.

c) Issues Raised

Economic threat of not having power is too great

(Source: Working Group Session 2 Meeting Summary)

Need to ensure all solutions meet timelines. Compangsesidents are always making
decisions on whether to locate in York Region or nidte region can't allow them to have the
sense that York Region does not have reliable poweavould put the region at a disadvantage.

Social, Economical and Environmental Factors should be analyzedlmpnsultant
specializing in this field.

(Source: Elected Officials’ Forum 1 Summary)

It was stated that Acres should not be the one Igo&irSocio-economic and environmental
factors. Another consultant should be brought in Witk specific skill set. The OPA
mentioned that the terms of reference stated thatlel#tsocio-economic and environmental
factors would not be conducted. Nonetheless OPA woulsidencontracting with a consultant
specializing in this field, time permitting.

Changes to Evaluation Factors

(Source: Working Group Session 2 Meeting Summary, Elected OffiaialghFL Summary)

A number of changes were proposed to the wording of tHeatian factors. The OPA agreed
with these changes and has incorporated them into g {arsion of the evaluation factors.
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Weighting of Evaluation Factors

(Source: Working Group Session 2 Meeting Summary)

A discussion about weighting resulted in a realizatiet some factors were quantifiable and
others (some being more important) were not able to beitjedntTherefore the evaluation
would be a blend of art and science, balancing the ditferefresults of options.

It is prudent to ensure that the options decided on are safe

(Source: Elected Officials’ Forum 1 Summary)

It was stated that the government has the respanhgstioilensure that infrastructure implemented
is safe for the public. Amir Shalaby agreed that the pshlld not be responsible to ensure
that options are safe.

Evaluation Factors should be considered in looking at even shortAeolutions

(Source: Elected Officials’ Forum 1 Summary)

Even though the group felt that decision to meet the $&ion need should not be allowed to be
delayed in any way, it was stated that even for the-¢bom, evaluation factors should be
considered.

d) Working Group Recommendations
(Source: Working Group Session 2 Meeting Summary)

The working group felt that the revised evaluation factaygtured all of the important factors
that need to be considered when evaluating the diffefgitins while staying within the scope
of the terms of reference.
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Environmental Assessment Requirements for Electrici ty Projects

a) Discussed Materials

Excerpts of the “Guide to Environmental Assessment Repaints for Electricity Projects”
published by the Ministry of Environment were used for disoussirhis material was discussed
in Working Group Session 3 and 4.

b) Clarifying Questions and Discussion

Responses to questions were provided by the Ministry of @mwvient advisor on the working
group.

How does the Oak Ridges Moraine / Green Belt legmsiaelate to the MOE requirements for
EA for Electricity Projects? If proposals fall withihe Moraine, does this trigger an individual
EA automatically?

The Oak Ridges Moraine Conservation Act (ORMCA) and the Gréait Act (GBA) need to
be taken into consideration by a proponent when planning a projecansultation with
regional and local planning authorities can assist a proponent in itdBmng requirements
under the ORMCA and/or the GBA and how these relate to thecsfic project proposed.
Section 41 of the Oak Rides Moraine Conservation Plan indicdked utilities, such as power
transmission lines and transformer stations can be considaredny area of the Oak Ridges
Moraine if "the need for the project has been demonstrated ameré is no reasonable
alternative," and the proposal design will minimize any adveesgects on the ecological
integrity of the Plan area.

The Environmental Screening Process for Electricity Projs requires a proponent to gather
information on the local environment (natural and socio-economard complete a screening
checkilist to identify potential environmental effects of theoject. The screening checklist,
included on page 69 of the Guide, asks questions such as “Willptitegect:

Be inconsistent with the Provincial Policy Statement, prasial land use or resource
management plans?

Be inconsistent with municipal land use policies, plans amhing by-laws?

Cause negative effects on protected natural areas such as Arelstural and Scientific
Interest (ANSIs), Environmentally Sensitive Areas (BS) or other significant natural areas?
Have negative effects on locally important or valued ecosystema&getation?

Where there is a potential for negative environmental efég¢his does not automatically
trigger an Individual EA. The proponent must provide additional infoation and analysis in
the Screening/Review Report to describe those effectstifgenitigation or impact
management measures to prevent or reduce the effects, arebsaisise significance of any
remaining net effects.
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Mandatory public and agency review of the Screening/Review Rejgah opportunity for
stakeholders to ensure the proponent has adequately addressed amg issgoncerns. |If
there are outstanding issues or concerns during the publideewvperiod, the public or
agencies can request that the project be elevated to a more rigdeme! of review up to and
including an Individual EA.

The chart for transmission suggests that if any alteewsare over 50km, this would trigger
individual EA instead of a class EA. If one option isaer than 50 km, would that trigger an
individual EA or could the proponent argue that becauspréferred alternative is less than 50
km it can be classed?

Ontario Regulation 116/01, the Electricity Projects Regulati@mould be relied on to
determine EA requirements for a specific electricity geswgon and/or transmission project.
Under the Environmental Assessment Act (EAA) proponents iaoé permitted to proceed with
an undertaking that is subject to the Act unless they haithex the approval of the Minister,
or are proceeding with the undertaking in accordance with thia€s EA where the Class EA
applies to that undertaking. It is the undertaking that will beqmeeding which will need to
have followed the appropriate process for that undertaking.

In the present case alternatives could be considered whichlevaot fit within the
undertakings that are subject to the Class EA, howeverdhdertaking which will ultimately
be proceeding will need to have followed the correct processhi@eClass EA or individual

EA as the case may be).

For an existing transmission line, what type of modtimns would trigger an Individual EA?
Generally speaking, an individual EA would be required for a mociiion to an existing
transmission line if it is a significant modification as dekd in O. Reg. 116/01 and not
otherwise covered by the Class EA for Minor Transmission H#es.
O. Reg. 116/01 defines a significant modification with respeca tbansmission line that is
designed to operate at a nominal voltage of 115 kV or more as:
Any expansion of or change in a line that would include,

= The replacement of a pole or tower, or

= A change in a right-of-way for the line,
if, after the expansion of or change in the line, it wouldlsbe designed to operate at a
nominal voltage of 115 kV or more.

It appears as though the class EA was revised every faw yatil 1992. Shouldn't this be
reviewed every 5 yrs? E.qg. it states typical towerR@W for 230 kV circuits, but it doesn’t go
into actual sizes. It also states maximum elecield strength, but refers to a usual magnetic
field.

The Hydro One Class EA for Minor Transmission Facilities csirrently being updated. When
O. Reg. 116/01 was made, the Ministry of the Environment retgobthat Hydro One revise
the Class EA to reflect the roles and responsibilities of gaplants in the restructured
electricity market. Hydro One has prepared a Terms of Refeeefor a new parent Class EA
document. The Terms of Reference was approved by the Mimistéebruary 2004. Hydro
One is currently preparing a draft Class EA document. Thiswmparent Class EA document
will include requirements for monitoring and reporting and a@ecess for making amendments
to the Class EA document.

GRID Management Consulting Inc. Page 42



Northern York Region Electricity Supply Study Exhibit £&onsultation Report

The purpose of the Class EA document is to outline a planningaass that must be followed
for the class of projects defined. Specific technical infation is included in the existing
Hydro One Class EA for information purposes only. Any additionattnical information
required by stakeholders could be requested from the proponent &resmission project as
part of the Class EA process.

How does the parent Class EA document get reviewed andvaol®
The parent Class EA document would go through a governmentawyprocess and must be
approved by the Minister and Cabinet.

What determines the category of EA? Is it the settefratives or the chosen alternative?
The final undertaking is what must be approved through the appropriatecess. Can
consider a range of alternative, but when comes to proceedingem{ must consider the
definition for what is being built.

c) Issues Raised

Standards should be established for minimum ROW widths

(Source: Working Group Session 4 Meeting Summary)

It was stated that ROW width standards should be set goren type of transmission line. This
standard should have fixed values. Some stated thathitidd be placed in the Class EA
document for Minor Transmission. The Ministry of Enwvinoent advisor stated that the Class
EA document is to establish the planning process and tecimfmahation is in addition to the
planning process but is not the main purpose.
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Alternatives to Meet Need

a) Discussed Materials

The material discussed has been included in Appendix A-& timel€Alternatives to Meet
Need” section and in Appendix A-3 in the “Alternativegmtified” section. This material was
discussed primarily in Working Group Session 3 and 4 anéldwted Officials’ Forum 2.

b) Clarifying Questions and Discussion

Do options alleviate bottlenecks?
Options will be bundled together to make alternatives. Alteivieg will need to meet the need
for at least 10 years while being able to alleviate all shortxtdottlenecks in time.

Can overhead and underground transmission be treateplaaatseoptions?
Yes, the options will be separated into 3 (all overhead, all ugd®mrnd and partial
underground).

If Ontario still needs more power, why not put a generatally in York Region to save the
losses?

That depends on what generation proposals are received and how tmegare with the
preferred transmission option.

c) Issues Raised

Rewording of Alternative 1

(Source: Working Group Session 5 Meeting Summary)

Suggestion to reword Alternative 1 to “Initiate aggressivévViqidbograms targeting to eliminate
the need for a new transmission line and to partiatlyce the need for new transformer
capacity.” The alternative specifically did not ehate the need for Holland Junction because
CDM plans would not provide immediate results and Hollandtihmwith capacitors at
Armitage would give enough time for CDM to indefiniteljn@nate the need for a transmission
line. Generation was specifically excluded from the waydiacause heat and power projects
could play a part in this alternative. It was alsoestahat all supply side options pollute more
than CDM options.

Longevity of Holland Junction and Capacitors

(Source: Working Group Session 5 Meeting Summary)

A representative questioned that putting in Holland Jun@i®mand capacitors would meet the
need in Northern York Region only until 2011. It wadssed that it may meet the need for a
longer period of time.
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Paradigm Shift to Undergrounding Transmission Lines

(Source: Working Group Session 5 Meeting Summary)

Discussion around the OPA doing an independent study ofgnoderding costs to verify how
much more expensive it is. If there was a way to makiergrounding more affordable, there
should be a new standard. This policy would ensure tmamtinities were being built where

people would like to live.

CDM Funding and Scope

(Source: Working Group Session 5 Meeting Summary)

CDM funding requires incorporation into the provincial budfaggressive CDM is to be
pursued. If the provincial government and opposition arellimgvio fund or only to modestly
fund, this will have an impact on the magnitude of CDMjguts in the region. It is distressing
that more is not being done to mandate improved enefigieaty in building codes. This is a
significant opportunity lost. In addition, the province wldomandate improved energy
efficiency standards for new major appliances — most itaptly, new A/C units, pool pumps
and all commercial equipment.

d) Working Group Recommendations

Structuring Alternatives

(Source: Working Group Session 3 Meeting Summary)

The working group structured 3 Alternatives to be consiiéor the solution to meet the need of
the 10 year time horizon:

1. CDM, Transformer Station (for immediate transforimatcapacity shortfall relief and
feeder positions)

2. CDM, Transformer Station, Local Generation

3. CDM, Transformer Station, Transmission Line

Convergence of all alternatives

(Source: Working Group Session 5 Meeting Summary)

The working group came to a consensus that the altezsatonverge as one alternative with
decision points. The group agreed that a new transfantecapacitors and the development of
aggressive CDM programs would be the initial step. The (S8 should continuously

monitor demand in York Region and extrapolate demand tondiet= when a decision point has
been reached to trigger a major development project. widudd be a motivator for the region to
reduce demand through CDM to either defer or avoid the needtfansmission line. With
respect to trigger points, these trigger points would havakie into consideration the lead times
of different development projects.
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Conservation Demand Management in York Region

a) Discussed Materials

The material discussed has been included in Appendix A-& timeléConservation Demand
Management in York Region” section. This material éigsussed in all Working Group
sessions and Elected Officials’ forums.

b) Clarifying Questions and Discussion

Is province prepared to provide incentives to builders to riase upgrades so builders don't
have to spend billions on this?
They must work together to get best value, but can’t shiftden to one area.

What about free water-conserving showerheads and lightbulbs
Some utilities are already doing this.

The Ontario RFP was for 2500 MW of large-scale genaratwill the government do an RFP
strictly for conservation?
There is a procurement process specifically for CDM speaeificin York Region.

What is the timing for Smart Meters?
The OEB is still working with to develop implementation plgmssibly this fall; a few utilities
have pilots.

Is there any incentive for LDCs to push CDM?

For all the LDCs, their profits are linked to how succesktheir conservation programs are in
reducing their customer’s bills (they get 5% back which gog®wners, usually
municipalities)

Given the Enbridge incentives, why are they funneled thré&irdidge? Isn’t this a conflict?
There has been a development of these DSM programs, and prograens@iking well and a
model for electricity utilities. Enbridge is essentiaiyn LDC; they used to be in the business
of selling as much gas as possible, but now are concerned Miittient use of gas. The utility
is no longer just a monthly biller; it has become a servimgented organization making gas
use cost effective. As a result, Enbridge is moving outhef appliance selling business.

Municipalities and the Province working together is greatidn’t the key for the Province to
change the building code?

Municipalities could provide permit fast-tracking for projectsahhave a higher standard of
CDM.
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c) Issues Raised

Impact of Smart Meters

(Source: Working Group Session 4 Meeting Summary)

A comment was made that as soon as the LDC gets $tatgts out there, people will use less
electricity.

Presentation in Elected Officials’ Forum states that LD@save “reasonable comprehensive
plans”

(Source: Working Group Session 3 Meeting Summary)

This was a reflection of Acres’ review presented inisesk—based on OEB funding to LDCs,
they had structured programs with different CDM initiasiwvithin those programs. LDCs have
comprehensive plans that reflect the intent of the OEBe OPA will reword the slide to
indicate that this is based upon OEB funding. At leagewmrking group member did not agree
that the LDCs have comprehensive CDM plans.

Add New CDM Option

(Source: Working Group Session 3 Meeting Summary)

The OPA will add an option identified by the working groupwimg that the need for a new
transmission line and some transformer capacity cavbieed by CDM.

Enbridge as Model for CDM Implementation

(Source: Working Group Session 4 Meeting Summary)

Comment that Enbridge is a forerunner of energy coaservprograms, and under old rules
profits were linked to gas sales, but a few years ago ibE&d profits to bill-reductions for
customers so it made customers more energy efficnehtsanow promoting conservation, and as
the most profitable action for Enbridge they do so aggrelssi

CDM Implemented yourself vs. an Energy Management Firm

(Source: Working Group Session 4 Meeting Summary)

A comment was made that if can borrow the moneyimpie ment savings yourself, you should
do so yourself instead of energy management firms.

Working with the Building Industry

(Source: Working Group Session 4 Meeting Summary)

It was stated that just as the province has done witdllagtion with certain appliances, it needs
to move into building industry and pass costs to homeowhercan benefit in the longer term.

GRID Management Consulting Inc. Page 47



Northern York Region Electricity Supply Study Exhibit £&onsultation Report

Distribution Options

a) Discussed Materials

The material discussed has been included in Appendix A-& timeléDistribution Options”
section. This material was discussed primarily in WaykGroup Session 3 and 4 and the
Elected Officials’ Forum 2.

b) Clarifying Questions and Discussion

Why is there a difference between the load serving catyadiithe Buttonville station vs. the
Holland Junction station?

A station at Buttonville is at a strong 230 kV source, as opposddditand Junction which is
on the existing Claireville line.

If Buttonville TS is chosen, would the 115kV line currenttyilag as a distribution feeder still be
necessary?
Yes. It would likely still be used for distribution in thatrea.

Question: In the earlier process, was a site ewsttiiied on the existing ROW for a new
transformer station?

Hydro One Response: A number of potential sites were idexttibut nothing was selection.
No option was taken out on the land.

What is the cost of a new transmission station?
It is in the order of $20M/station. A smaller station withl@sser capacity could be installed,
and might be a little cheaper.

In discussion of the distribution options, (e.g. cajpasiat Armitage and Holland Junction TS
with feeder relocation), if this is entirely withinydro One jurisdiction and things that they
could have proceeded with for immediate problem overfdastyears—why didn’t they identify
this possible solution

Hydro One’s Response: One of the reasons is that the jsintly with utilities identified a
preferred station that was not Holland Junction, but rather southArmitage along the
corridor, so the decision was to go with a line first because gouldn’t load up a new station
to any degree without more supply. As well, at the timehefstudy capacitors weren’t part of
an immediate problem, but if EA had been finished would have happene

Is there a price differential between Buttonville ampared to the existing Armitage TS?
Yes, there would be some difference in terms of price.

Can the added capacity at Buttonville be used with a féie@eto remove load from Armitage?
Yes, this is the objective of the Buttonville station.
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Given that the spare capacity at Buttonville is 28 kV, thedservice in the area is 44 kV, could
Whitchurch-Stouffville be converted?
Yes, but this would be a major undertaking.

What are the critical steps and risks in the timefiimébuilding a transformer station?
The critical items are the station construction, the longstitibution feeder lines, and the
municipal approvals.

Is there a risk of public opposition to the Buttonvillenfla

There is likely no EA requirement to expand Buttonvilléiolland Junction may require a
class EA and is situated on the Greenbelt. However, it ddag built mostly on the existing
ROW and would therefore likely draw less opposition.

Why is the undergrounding cost for distribution so muckhelotwan for transmission lines?
Transmission lines are at a higher voltage and are thereforerenexpensive to underground.

Who pays for the different options? All of Ontaoibare certain local areas paying certain
costs?

There will be an explanation of how costs are allocated and an opponuttitdocument some
of the concerns about this topic when we reach that part of diseussion.

Was there a clear consensus by the LDCs that tHaridioJunction option is preferable to the
Buttonville Option?
Yes

How many years of supply would the Holland Junction eppimvide?
It would supply until 2014 or 2011 depending on whether the Keeddldy Generator is
providing supply during peak hoursThe bottleneck will then be the Claireville line.

Does reconductoring the tap line from Holland JunctioArtoitage TS alleviate bottleneck #17?
Reconductoring only assists with more load at the end of the tapttleneck 1b—
overheating), but does not assist with voltage collapse (bottletiagk

Is there anything that can be done at Armitage TS vagiacitors to solve the immediate need?
Yes. This is common to all alternatives. There sdaebate about the need to do something
with the existing line right now, including adding capacitors.

Can Buttonville be tapped for Whitchurch-Stouffville?

Buttonville is already nearing capacity at peak, and considering Aage is already short 3
feeders, plus technical issues involving longer feedersyal as added reliability risk, this is a
sub-optimal solution.
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Can a new line from Durham be tapped?

This is unknown at this time. This would buy time to t@tplan what happens in Northern
York Region—but generally speaking, at this stage we're so far beftedcurve that LDCs
have been exploiting lots of short term options, and probably akatty tapped out, in any
case, not available on a meaningful scale. It is noteworthgttsome demand (approx 25
MW) can be tapped elsewhere to buy a little more time.

Is it fair to say this holds a lot of promise?
Yes, this is something the OPA is looking at, but ialso collecting data on what else is out
there and doing its own assessment.

How much are capacitor banks?
Approximately M$1.5-2 for both transformer stations. This is thast of upgrading them to a
higher value.

Does a new transformer station require a new trasssomi line?
Not necessarily; it depends where the TS goes.

Does Gormley offer more flexibility because it's augite and not limited in development
space?

Yes. lIts other advantages include an additional supply for Powe&tr south if there is
continued growth in that area.

Are there any non-socialized costs here?

We should work through to the best solution and then decide waygs. If we constrain
solutions based on ratepayer, then we are taking positions defeati@@ptimum solution. A
distinction exists between network investments, and conoadhvestments that are paid for
by the customer benefited.

Would Gormley offer a longer term solution becauseraites are limited by development
issues?
There is an added benefit to Gormley of increased flexibilitgdngse it is a new site.

Under Social/Environmental, why is Holland Junction lathele “high”?
Because the location is in an existing right of way on latight is not agricultural.

Would the Holland Junction station be self-containedRaVdre the repercussions of building
this station?

None. This would not encourage new transmission lines—it wbahly be taking power from
existing lines.
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c) Issues Raised

Transformer efficiency can not be improved

(Source: Working Group Session 2 Meeting Summary)

In response to a working group representative’s propogadweér factor correction, an OPA
consultant stated that all distribution options fDBA developed already assumed installation of
additional 44 kV capacitors to enhance voltage control [Bwitk #1) and to optimize

utilization of the 230/44 kV transformers (Bottleneck #2) itesy in power factor higher than
90%. He also indicated that there is ceiling to this pda&or correction measure, which is
commonly used by power utility industry throughout the watlek to technical considerations
(e.g. magnitude of voltage changes and switching transemis3ite restriction at the existing
Armitage TS. The new distribution options (e.g. Hodlalunction TS, Newmarket TS or Aurora
TS) will have more 44 kV capacitors than the existing awl capacitors at Armitage TS.

Making Phase 1 Decisions without Knowing Phase 2

(Source: Working Group Session 4 Meeting Summary)

Concern was voiced as to whether it was prudent to mowerfd on the phase | solution
without knowing the phase Il solution. OPA consultatéted that Holland Junction is good
idea for LDCs because it's robust in that it fits wiihth transmission and generation options,
and is neutral to CDM, so that makes it a preferféstdp according to LDCs. It also has the
advantage of avoiding the tap line upgrade.

Will a Transformer Station at Holland Junction Attract Genernain Projects to the Same
Area?

(Source: Working Group Session 4 Meeting Summary)

Concern was expressed that the socioeconomic and envimtairaeceptability should be
medium in Holland Junction because of unknown long &dfects of having a transformer
station in King Township. A comment was then made Nleatmarket already has a TS.

Aesthetics vs. Concerns with EMF

(Source: Working Group Session 4 Meeting Summary)

A comment was made that aesthetics should be lowpriorities as compared to environmental
effects and technical feasibility.

Gormley Option

(Source: Working Group Session 3 Meeting Summary)

Gormley needs new transmission and provides a divaesaative. It would be able to serve
lots of load pockets. It can be eliminated as the ghart solution, but not in the long term;
possibly a stage 2 solution. This would take longer to build.

Generation near Transformer Station

(Source: Working Group Session 3 Meeting Summary)

If you build a generator near the transformer stagon,can minimize the amount of required
transmission.
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Transmission Options

a) Discussed Materials

The material discussed has been included in Appendix A-& timeléTransmission Options”
section. This material was discussed primarily in WaykGroup Session 4 & 5 and the Elected
Officials’ Forum 2.

b) Clarifying Questions and Discussion

Why was the Woodbine Corridor ROW not considered?
There is no corridor there and there is a higher densigsidential area with heritage issues
with Victoria Square.

How mature is the technology proposed by 3M?
Field trials have been conducted from 2001 to present. The lohlyes has been up for 4-5
years, for 12-15 years cumulatively. The research has beengyoimfor decades.

Can the 3M technology be used underground? How does ittiogerawinter conditions?
Yes, but is not at the right price point to use as undergrouridworks and has been tested in
Fargo, North Dakota in -40 degree temperature and in Arizona heat.

What highways are under the jurisdiction of the Miyistf Transportation?

Anything within 400 m of a 400-series highway requires a perfroin the Ministry of
Transportation. This does not apply to non-400 routes such as Hwylch is a regional
road.

Is ROW #6 under the jurisdiction of the Ministry of Trpogation?
As for proposal for ROW #6, although there is no Bradford bypass esitamyet, MTO is
protecting the corridor as it is designated for future use.

Can lines be buried along highway corridors?
Yes, but they would have to meet the Ministry’s setbacluneements, and the highway cannot
be shut down to maintain the equipment.

What about cost?
For utilities to parallel a 400-series highway, they would ndedvork out a cost-sharing
agreement with the MTO so the Ministry is not bearing tbest.
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If the Ministry of Transportation does not allow paghiig on a 400 series highway, how come
Hwy 407 has infrastructure parallel to it? What abo@aonthwestern Ontario?

The lands there were acquired specifically for the two corrislol.and outside other 400-
series highways is generally owned by others and would need &xj@priated. There must
be 29m between the highway and towers that is sterilizedrierentire corridor. In
Southwestern Ontario, it is a different region with diffenepolicies. Down near the QEW
where hydro corridors run parallel that would have been pre-pladne

What are the setback requirements for highways?

There must be a 29m setback from the ultimate property.likdl buildings must be a
minimum of 14m back from the corridor boundary. If there aradgning plans, then the
widening width plus 14m. Any space for hydro towers would baddition to this.

Are there any new north-south highways now in themfeg stage?
Yes, the Bradford bypass, 404 and 427 extensions. They are atAlstdfje.

What about running the towers at the edge of the ROW thstiezentered?
You can’t have high masts at the edges of the highways bectnese would interfere in
interchanges. To run the towers along the edge, they neostply with Ministry setbacks.

What does the Provincial Policy statement have t@abayt the use of existing Right of Way vs.
new Right of Ways?

All applications “shall be consistent with PPS”, starting frodarch 1, 2005—authority

comes from Ontario Planning Act. Section 1.6.6 covers Tramsation and Infrastructure
Corridors. The documents allows for corridor use for infrastwre. Along Green Belt and
Oak Ridges Moraine—provincial plans must be looked at together but dle&reen Belt
language that the PPS takes precedence in infrastructure dgwalent. The plan does allow

to create corridors where needed

Do Oak Ridges MorainandGreenbelt Actpreclude having corridors through theri®, not
necessarily. It is permitted through protected countrysidebject to other factors, e.g. water,
environmental. The PPS does not disallow it.

The previous process stated a provincial policy to use mxibgidro corridors. Is this is in the
PPS?
The PPS does not preclude new or existing corridors, subjedther considerations.

Is it possible to put trees along the ROW to distractalig from the towers? This has been
done in Mississauga where a ROW is landscaped with fashb

This is not typically done for transmission lines, but conibes trees are sometimes used to
hide transformer stations.

Is the 5-10 x price for undergrounding based on transmissidistribution?
Transmission
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What are the maintenance costs and timelines of cadrdsed underground lines?

Many overhead lines live 40-60 yrs with little or no maintenanat which time they are
refurbished. A bigger consideration is vegetation managementdéfground cables are very
reliable—the maintenance cost of underground is possibly less,ibbtierms of reliability,
overhead is slightly less reliable than cables, but can be fixean afternoon, whereas
underground lines can take months to fix.

In the Quebec ice storm, did all the towers come dbwmiay they were supposed to?
Can’t speak with authority on this because didn’'t see them &fl.Eastern Ontario, towers
tended to corkscrew. Another factor to consider is that thaseetrs were an older design.

What is the failure modes for steel poles — do theylase a weak point half-way?
Not sure about steel.

Does the decision on Holland Junction impact the detsioGormley vs. running up to
Armitage?

No, not particularly. North Aurora is probably closer to load growthut Gormley is pretty
close.

What is FACTS? Does this use existing towers?
This helps with bottleneck 1a, but requires building a FACT8rastructure. This is
unrelated to the towers, but reconductoring may impact the tower

With multiple circuit cancellation, is there a caration where they augment one another
instead of canceling with one another?

Not generally, theoretically there could be but this woulddreextremely bizarre setup.
Ordinary construction is always designed for optimal cancellation.

Up until now we have been discussing magnetic fieldsatwabout the electric field?
Generally transmission lines have low electric fields besawf the distance between the line
and the ground, and the electric field is much more easilitigated than the magnetic one.

Has anyone considered making a single large tunnel foreallttlities? If all those services are
going from same point to same point, would be sensiblehdydnd the capability of this
particular exercise.

This is something to be looked at.

Does the Ontario Power Authority have access to leng highway plans?
All MTO information is published and put out for review.

How far ahead are proposed plans for new corridors?
About 20-50 yrs
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c) Issues Raised

Cost of Undergrounding should be Validated

(Source: Working Group Session 5 Meeting Summary)

Several people in the working group and observers questibeddto 1 cost increase between
overhead transmission lines and undergrounding. Sewerahents were made about the cost
of boring and citing examples in other industries. AreolEr mentioned that 1” boring for
water pipes cost < $45 / m.

Another reference was the proposal for HVDC lightABB, which found that it was cost
comparative for underground cabling through boring. It wasmeeended that OPA should
undertake a study to reduce the cost of undergrounding by idegtify¢ major cost components
to determine methods to reduce costs.

EMF levels to be reduced over the next 10 years on existing ROW

(Source: Working Group Session 5 Meeting Summary)

OPA in the evaluation matrix had stated that EMF kwal the Buttonville to Armitage ROW
would be reduced for at least the next 10 years if theigxigiwers were replaced with 230kV
lines assuming only one TS was attached to the newdtt®n. There was considerable
discussion about this statement with some working grouesentatives and observers
disagreeing with the statement. A study completed byd>Riachmond was cited as possible
contracting evidence. OPA consultants explained teatwo EMF studies would likely have
comparable measures for EMF but likely had differentiragsions on load on the line and
modeling of the existing and future lines.

Incremental Distribution Cost Savings

(Source: Working Group Session 5 Meeting Summary)

The advisor from PowerStream stated that except fap®ptand 12 (Parkway to Armitage
options), all other transmission options would resuihcremental distribution costs ranging
from $10 million to $20 million. PowerStream subsequentlyifidal to OPA that the stated
incremental costs should be treated as possible indn@eimental costs to PowerStream.

Underground instead of Building a Bypass

(Source: Working Group Session 5 Meeting Summary)

It was suggested that it may be more cost effectivetierground lines instead of building a
bypass for lines to build an upgraded line in the same ROWRA consultants stated that
creating a bypass for a line will roughly increase the lop& times and undergrounding
increases the cost by 5 times. Therefore it ismatlle cost effective to build a bypass.

Routing of Line from 404 corridor to Armitage
There are challenges traveling east-west at both thartd bottom ends of the 404 corridor if
the ROW was able to be used.
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Highway Corridors may not be available

(Source: Working Group Session 2 Meeting Summary)

It was indicated by an advisor that the Ministry of B@ortation had indicated that ROWSs on
highway corridors would not be available for electrigitfyastructure. Follow-up required with
the Ministry of Transportation.

Underground through all or Urban areas only

(Source: Working Group Session 3 Meeting Summary)

Some felt that given the cost tradeoffs, it could not be justdigd underground through rural
areas. Others commented that rural areas suffer as much as urban areas.

OPA should look longer term to identify new corridors that miag proposed in the future
There are other electricity options recently idendlifiy the Ministry of Energy such as the
Ontario / Manitoba interconnection, Ontario/Quebecragenection; Ontario/Quebec new
Churchill Falls development etc. that may require aoldditi reinforcements in the region.

Should the Overhead Standard Continue to be the Standard?

(Source: Working Group Session 4 Meeting Summary)

Comment that simply because overhead is the standasih’tionean it has to continue to be the
standard. The OPA should think outside of the box. Gtt@mmented that reliability is higher
for undergrounding vs. overhead. For example, a linesagrand hit a tree, but this is not an
issue for underground cables. It was also stated that 3¢pbase power is perfectly balanced
in the ideal situation there is no EMF. In practizerbead conductors must be spaced and
EMFs are generated by this spacing. With undergrounding bfescare insulated so they can
be closer together and the fields can be decreased.c@#Altants discussed the barriers to
having all lines in the province undergrounded, because wirdkexcapacitors and power
system can only tolerate a finite amount of capac#anc

Cost of Undergrounding is Insignificant if Spread Across Province

(Source: Working Group Session 4 Meeting Summary)

Comment that BDR report prepared for the Town of MarkBhowed incremental cost of
undergrounding 12km along Buttonville corridor is very insigaifit if spread across the entire
province—$8.9M or 0.7% over the base-case for Hydro On@uevequirement.
7.6cents/month/household. Rossi looked at other projketg to be undertaken up to 2014,
and calculated another 80 km where there would be demanidain areas for undergrounding,
impacting the base-case 2% for upgrades or new lines thtobgh areas.

Designing Communities that People Want to Live In

(Source: Working Group Session 4 Meeting Summary)

A comment was made that long term planning must incotpdiat people want communities
that are desirable to live in. This is not about specidif EMF, esthetics, but about making
livable healthy communities with more mitigation.
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Undergrounding Has Benefits that People May be Willing to PagrF

(Source: Working Group Session 4 Meeting Summary)

Some stated that as a York Region group, we must asknghye not looking at the benefits to
York Region—King Township residents may be willing to payaxioney to underground in
Markham provided that other municipalities are willing tsuee Claireville line is not
irresponsibility expanded. York Region has a respadlitgibd make this paradigm shift so that
no new intrusive lines or stations are built. Comntkat this view does not necessarily
represent all ratepayers in that township.

Not In My Backyard

(Source: Working Group Session 4 Meeting Summary)

Comment was made that undergrounding in Markham is verggécific. There are lots of
circular arguments about NIMBY. It must be discussed tmocollectively ensure nobody has
this in their backyard.

Who is Benefiting?

(Source: Working Group Session 4 Meeting Summary)

Questions about what the definition of benefiting party domment that benefit goes to
Northern York Region, which gets the power from the.li We cannot say that because the line
goes through a certain area those living adjacent tR@\& are the ones benefiting—we must
look at where the need is. Another commented thab@eps must be established that fairly and
equitably deals with the balance of what a communitgtezand what a community is willing to
pay for. Newmarket stated that they have trouble progetimergrounding of a line and still
leaving a significant number of their residents witheosvn their backyards faced with the same
concerns e.g. EMF, visuals, property values—for the vaoptisns—who benefits, who pays,
should be defined.

Some Examples Where Undergrounding has Occurred and Spread Acrasariee

(Source: Working Group Session 4 Meeting Summary)

A comment is made that elsewhere in the province winedergrounding has occurred, it has
never been localized costs—always part of provincidl cOshers stated that a provincial policy
is need so residents are treated equitably. There mastib®n laid out for it, especially
consideringPlaces to Grow Act.

Protecting ROWSs

(Source: Working Group Session 4 Meeting Summary)

A comment was made that investments near a ROW sheuwdnsidered in light of the
proximity to the ROW, which should be defended and protegaihst encroachment.

Others stated that the Ontario Realty Corp is congwtith municipalities and doing a land use
study to see what land uses are acceptable near or roighhy.
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Discussion of Evaluation Table

(Source: Working Group Session 5 Meeting Summary)

A significant amount of time was spent discussing optio@scategories (all overhead, partial
underground, fully underground). In each category options discessed and relative scores
were placed on options with respect to evaluatiorofactThe feedback and changes made to
the evaluation table have been reflected in an updatethnef the table.

Defending Existing ROWSs and ldentifying Mitigation Measures

(Source: Working Group Session 5 Meeting Summary)

More needs to be done with respect to existing ROWSs endéhem for the future but also to
identify mitigation measures — tree management on the,dio\@er appearance, line
arrangement to minimize EMF, etc. Existing ROWs whighdevoid of anything except towers
and lines do negatively impact the goal of having planning andifgihealthy and desirable
communities that people want to live in.
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Environmental and Health Considerations

a) Discussed Materials

The following issues were raised during general discussioved as during the presentation of
the EMF Study prepared by Acres International. A sumroétlge content of the study has been
included in Appendix 5 under the “EMF Study Results” section.

b) Clarifying Questions and Discussion

What is the conversion for mG (milliGauss) afid(microTesla)?
10mG=1uT

In Graph 2 of the report, are all 4 circuits of the 44k&ftifer carrying the same load (i.e. is this
the assumption used for determining the amount of fieldetiation)?

Yes. If they had different loads, you would have less balasmoe less cancellation; however,
in the area they tends to have roughly balanced loads.

If the consensus of the group is a transmission optitmundergrounding, could the OPA
advance the recommendation to the OEB?

Yes, the OPA could but other factors play in as well. Tiation of who pays for what must be
submitted as a companion to the choice of overhead vs. under.

With regard to slides on ROW widths what is the source?
Class EA for Minor Transmission Facilities.

What normally happens where width is less than 120 ft?
The structures would be designed to the limitations of R@W—structure and transmission
line would be designed in accordance with the actual ROW.

How does a pole-type alternative change the neceB€avy width?
Design is based on available width. Here we’re looking at optiontd,specific tower designs.

If the ROW were narrow enough, could the appropriate désgunderground?
Yes, the document specifies the width for undergroundingcomament was made that worst
case is 15m.

If currents running in the opposite direction cancel outhe case of the Hydro One proposal, is
all the current going in the same direction?

The answer is more complicated than initially explained. 3rphase power there are three
wires, and if sending power and providing a return path as reqdilgy the laws of physics, AC
waves are displaced in time in such a way that is equivalentvo wires running in opposite
directions.
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Does the EMF stay high when going long-distances thraugiv populated area such as King?
No. EMF is dependent on the amount of current passing througke line. In a low populated
area, the EMF on the line would be low because there wouldittie load on the line.

Why was 150MW chosen as the load on the 230kV line?

This is the load that a fully loaded TS can handle. Assumingamsmission line going from
Buttonville to Gormley with a transformer station at Gormlee load on the transmission
line would be max. 150 MW. If a second TS was put on the sang the EMFs would be
double.

Do the EMF calculations in the study take into accdinetsag?
Yes, they do.

What assumptions were used for the different modeled?lines

For wood poles, conventional design in Ontario is used. For 230 kMJlde circuit, steel pole
construction is assumed with conductors 10 ft from the polde old 115 line is based on
physical measurements of those towers which have 15 ft twenductors. The key
assumption is how much current is running through the lirvehich is stated on each graph.

c) Issues Raised

EMFs for underground lines is significantly less within hROW

(Source: Working Group Session 5 Meeting Summary)

It was stated that underground lines assuming 600Amps per pHasgal depth of 2 meters, 14
m from centerline has EMF values that are below 1mG.

EMF on Feeder lines vs. Transmission Lines

(Source: Working Group Session 5 Meeting Summary)

It was noted that when comparing options that involve felates vs. transmission lines, it
should be recognized that the transmission lines areania the centre of a corridor (usually
a corridor of a minimum of 100 ft width) whereas on adway the hydro lines are located
within the boulevard which for Regional roads could belase as 3 meters from the edge of the
right-of-way. It was also noted that graph 7 and 8 aneesdhat misleading as all of the options
have been shown as starting 50 feet from the cenge o accurately compare the distribution
options making use of road allowances, the graph shaarda$t10 ft as that would typically
represent the distance to the edge of the ROW for feeddrs would compare directly to
corridors for transmission starting at 50 feet frometige of a ROW. This would provide a
more accurate comparison if one were looking to detexitine approximate EMF levels at the
edge of a residential property or at the residential unit.
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Impacts of EMF

(Source: Public Consultation Launch Summary)

Residents indicated that thousands of articles have ditgaethe health impacts of EMF are
minimal. Other residents countered that just as maiofesr argue that the health impacts are
significant.

Undergrounding of transmission lines

(Source: Public Consultation Launch Summary)

A resident stated that undergrounding should be considecedige it is technically feasible and
it is only a matter of cost. Amir Shalaby agreed thataption was feasible but disagreed over
the trivialization of cost.

Distinction between “acceptable to the community” and “complyiwith the Environmental
Assessment Act”

(Source: Public Consultation Launch Summary)

A resident requested acknowledgement that “acceptable mthmunity” and “complying the
Environmental Assessment Act”, two phrases with which Aepeatedly said any solution
would comply, were distinct. The EA Act requires pubbnsultation, but not that public be
satisfied with the results of that consultation. iAconceded that he in fact means that any
solution will comply with the Environmental Assessmaat.

Environmental screening prior to economic screening

(Source: Public Consultation Launch Summary)

Residents stated that the EA process was at the rpabb€’s concerns. That options should be
screened based on EA first and then choose an econlymiedlle option from within that set of
options. Amir Shalaby explained that OPA’s assesswigdentifying need, defining options

and evaluating options were the first few steps thatdvoeéd to take place in the EA process as
well as the economic process.

Regulatory and tax treatment of environmentally sensitive $iolns

(Source: Public Consultation Launch Summary)

A resident suggested that OPA work with government togehéme regulatory and tax
environment so that the best environmental-health atieenia the most economically viable.
Amir Shalaby explained that various agencies would hawet& together on this type of an
issue. The OPA would come forth with these types of sigge to improve the system but
currently is too young of an organization to make such a suggest

Where does the onus lie on proving safety of a solution?

(Source: Public Consultation Launch Summary)

Residents asked where the onus lies on proving the séfetsodution. Amir Shalaby explained
that the onus lies on the proponent / developer ofjaqiroThe proponent must prove
compliance with EA Act.
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Generation Options

a) Submitted Materials

The material discussed has been included in Appendix A-& timeléGeneration Options”
section. A presentation by Jake Brooks from AssociaifdPower Producers of Ontario was
also discussed. The presentation can be found in thev@Bgite. This material was discussed
primarily in Working Group Session 4 & 5 and the Electdfic@ls’ Forum 2.

b) Clarifying Questions and Discussion

How many generation projects are underway within York Regidhe GTA?

Advanced projects of reasonably large size are listed on IESO weebsicause of applications
for connection assessments—but there is no authoritative putdbmain source for that
information.

Is there a natural gas line in the vicinity of wherealageneration is proposed?
Proponents would choose a location that had what was required.

Why isn’t there a lot interest in building new genenaiio Ontario?

There are financial and regulatory barriers to getting new genenat built. It is hard to raise
capital for new generation projects because you must convinsétutional investors. The
wholesale market prices have been too low to entice generattosie market so long term
contracts are necessary to entice generators and project firamciOPA has a mandate to
address issues to encourage generation in the province. Therdots of generators that are
willing to supply if they have a long-term contract.

Where are there existing gas generators in/near YorloRegWhat impact do they have?
Markham District Energy is not a large scale generator (5 MWt is highly efficient,
modern, heating & power plant in downtown Markham. It serves illion sq. ft. of office
space. Itis an IBM and Motorola joint development. The idedhat all new development in
the new downtown will be served by this facility.

Is the 45% figure quoted the optimal unit efficiency? Whatnepresentative average for
typical plant?

Yes, this is best case. This depends on design—but mostaenewould usually run up to
their efficient points, run, and then run down. The 45fgure is what that generator is
capable of running at peak efficiency, i.e. 45% of the gas canuoeed into electricity. Many
other factors need to be considered in order to convert thigrt@annualized value.

What's the maximum efficiency of a combined heat and paw#?
Around 70-80%, but this requires another user of heat such ateam or hot water load, or it
can make use of industrial waste heat.
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What is the approximate cost per kWh for simple cyctt @mbined cycle?
The generator must make its living in the Ontario elecity market, not York Region, and this
is dependant on the technology of the individual project.

Is there a hybrid between simple cycle and combineceeycl

Yes, combined cycle can be started up as a simple cyclewithe steam unit, but most units
prefer not to run that way since the steam generator is géacapital investment. This
arrangement could be used as a backup in an emergency.

Are NO, emissions in the form of NO or N©
Was not known whether emissions were NO or NOGrm as emitted, only that NO will convert
to NO; in the atmosphere.

Given a simple cycle generator with 6 units—if mustlemg ahead of its need—can one unit
be on ahead of the need and subsequent ones fired astharises?

Yes, it can start individual generators as needed. In any casaust run economically. It

can also synchronously condense to provide voltage support.

Assuming a combined cycle at 50% of output, how quickly caulimp up to 100%"?
It would depend on the specific of the machine. Generdilg gas portion starts quickly.

When capital is being raised for new generation, what &fnnterest rates are paid?
Naturally want to reduce the interest rate through long-tedebt; generally debt is
comparable to the going rates for a mortgage. A minimum amoung@dity is also required.
Typically construction debt is about 4%. Then it gets rollatbilong term debt financed over
20 yrs at around 7-7.5%.

Is natural gas a good choice for base load generation?

Gas fired generation is excellent for peaking purposes, but as fdraseload natural gas is
concerned, there should be other fuel sources as well bectatsgreliance on natural gas
will drive up the price of gas over the long term. This suemfior example has been hot and
has put pressure on natural gas prices which will impact othees of gas.

c) Issues Raised

Local cogeneration projects

(Source: Written comments from working group representative)

The Newmarket resident representative is stating dleal togeneration programs should be
pursued where they make sense. The high efficiencieggehecation support its
implementation. Localized emissions dispersion saé#ds to be considered but due to the size
of these types of projects, the risk is very small.
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Provincial look to see if generation or transmission makes sens€éork Region

(Source: Written comments from working group representative)

New power generation and transmission projects musbigdered with respect to the entire
provincial plan and if any of the proposals for York Regare advantageous with respect to the
larger provincial plan then these power generationamsimission options should be considered.

Air Quality Issues

(Source: Written comments from working group representative)

It is important that new power generation facilities sited with considerable care as the
dynamics of smog formation (formation of NO2) are p&em on a local basis and not well
understood. Air quality is a known major impact on humeadth and premature mortality.
Give the recent passed US EPA Clean Air Interstate, Ruere is not much chance of a
significant reduction in US coal fueled power plant erissiin PA, OH, MI, IN, etc. until 2015.
By 2015, the EPA rule requires significant reductions of 60-808ox and NOx. This is likely
to result in reduced emissions transport to Ontario.

Risk of Simple Cycle Running Too Often Because of Provinéaneration Shortages

(Source: Working Group Session 4 Meeting Summary)

If there is a proposal for a 300 MW backup generator inrNasket, there is a risk that a simple
cycle would come online early and produce power due to pravidemand. The 500-1000 hr a
year run estimate would be exceeded (running at lowerezitig). While a combined cycle
plant would need to run for 3000 hrs a yr (but at betterieffcy).

Distributed generation and net metering

(Source: Public Consultation Launch Summary)

A resident asked whether the OPA was supportive of busovessrs that create their own
electricity if they create surplus and sell it backh® province. Amir Shalaby explained that the
province and OPA in general are supportive of this. OPAldwwork with others in the industry
to facilitate distributed generation and net metering.

Flexibility of Simple Cycle Generation

(Source: Working Group Session 4 Meeting Summary)

Simple cycle generation is comprised of multiple urstysu can control the number of units
brought up to match the demand. As well, a simple cyala gan run in synchronous
condensing more ready to provide VAR support without dispatcihawe 10 minute support.

Micro-generation considered

(Source: Public Consultation Launch Summary)

A resident questioned whether small-scale distributedrgéion options (for instance,

residential solar panels) were being considered in #ieplg process, and whether any thought
was being given to the implementation of Advanced RatéTariffs. Concern was expressed
that connecting small-scale generation to the griddifisult. Amir Shalaby indicated that to
the extent that residential power generation is a ceasen/demand reduction measure, it will
be considered. He also indicated that progress hastess on reducing barriers to
implementing distributed generation projects (for insgathrough the work of the OEB’s
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Distributed Generation Task Force). Pricing options sschdvanced Renewable Tariffs fall
outside the mandate and authority of the OPA.

Alternative energy

(Source: Public Consultation Launch Summary)

A representative of the Global Clean Air Concern egped an interest in alternative energy and
felt that the flat roofs of big box stores should be hetea for solar power. Amir Shalaby
requested that developers bring this type of proposal fdrinaesponding to the RFI that is
posted on the OPA’s website.

CNR diesel engines to produce power

(Source: Public Consultation Launch Summary)

One resident suggested the use of CNR diesel enginesvidepgrid-tied generation in
Newmarket.

Distributed generation and net metering

(Source: Public Consultation Launch Summary)

A resident asked whether the OPA was supportive of busovessrs that create their own
electricity if they create surplus and sell it backh® province. Amir Shalaby explained that the
province and OPA in general are supportive of this. OPAldwwork with others in the industry
to facilitate distributed generation and net metering.

Disagreement that Combined Cycle Generation meets thel rsewell as Simple Cycle
(Source: Working Group Session 3 Meeting Summary)

There was disagreement that combined cycle meets ¢lds as well as simple cycle. It was
stated that having worked with Newmarket Hydro, it appe@&si¢led is post-contingency
voltage support, where speed is essential. OPA disagedetdghat voltage collapse is an
instantaneous problem so the requirement is that the g@nsraunning pre-contingency,
during the peak period that the single line cannot carrgikiee load, and can only be shut
down after that period. There is no requirement to gtargenerator after a contingency.

Look at Generation from a Provincial Perspective

The process must take the broader perspective of theiedésystem, including base,
intermediate, and peaking capability. Local generatiomiges insurance if a contingency
occurs.

GRID Management Consulting Inc. Page 65



Northern York Region Electricity Supply Study Exhibit £&onsultation Report

Differences between Simple Cycle and Combined Cyclee&sion

(Source: Working Group Session 3 Meeting Summary)

The features of a simple cycle generator include:

* Quick Start—full speed in 10 minutes

* Must be able to provide support with largest unit out of service

* More units provide more reliability when solving a transmissssue

» With cogeneration or combined cycle, take out the turlaind,lose capacity

Generation provides not just local, but also provinciaklies. A combined cycle unit earns its
money on energy whereas a peaking plant earns mommigthoperational reserve.

Gas is relatively clean, but cogeneration providesrtbst energy out for energy supplied, then
combined cycle, finally simple cycle. A baseload cogemeraplant requires 8700 hours to be
economic, a combined cycle 3400, and a peaker 500-1000. Therefogerseration plant
pollutes more than a combined cycle, which pollutes mane dhpeaker in absolute terms.
Permitting requires that the generator cannot incréseoise level in the community.
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Methodology to Compare Transmission to Generation

a) Discussed Materials

A presentation by Paula Zarnett (Barker, Dunn and Roaed “Approach to Analysis of
Alternatives in York Region” can be found in the OPAbgie. This material was discussed
primarily in Working Group Session 5 and the Electeddiffs’ Forum 2.

b) Clarifying Questions and Discussion

Does the evaluation model consider coal shutdown?

The model as is uses two years of historic market pricesniay adjust model to account for
certain generation facilities being out of service and gas lgean the margin more often
which would change the market price, and re-determine thenier of hours that gas
generators would operate. The tool is there to do this.

What progress has been made on the analysis?
The exercise is underway. We must look at scenarios andrenthey make sense and then
run scenarios.

At what price point will a single cycle generator runasombined cycle? New facilities might
run more often in a market with limited capacity, so twbahe cost differential / kwh for a
single cycle to be profitable vs. a combined cycle geog?at

We will not answer this so as to not prejudice a projectth going to bid. It depends on how
often a plant wants to run.

Are there any cost estimates available related to geoe?
There are results from government RFP in cents per kWh.

What is the price of imports? Is importing more expentgiaa domestic power?

The price of imports is on the IESO website. Generallg firice is higher. On peak imports
are expensive, but power is also imported off peak when pricesoaver across the border.
The cost of imports gets reflected into one of the wholesidllatems. The OPA will provide
information on the cost of imports to the working group.

How is the wholesale price (HOEP) set?
The highest bidder who gets dispatched sets the market priceafitispatched generators are
paid that price.

What assumptions will be made as to whether a geasatunning pre/post contingency?
What assumptions will be made as to whether the gees being used for peak shaving or as
base load to replace coal generation that will be shuh®@o(observer)

Generators will be assumed to be running pre-contingency hevéas combined cycle
generators must be operating for some time prior to their nebd,dimple cycle generator has
a quick start and if necessary could have one unit runningtjpsior to the need. The OPA
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consultants will provide those parameters and have sample costig@sain both types of
generators to be inputted into the models. We will compare laotth with advice will decide
which fits better with the needs of the total system amikyRegion.

You only have HOEP prices reflected in the presentatidre considered for generator
revenues. How will your evaluation model consider opggaeserve revenue streams?
(observer)

This is within the model’s capability, but we would need tsere assumptions underlying this
are fair. Peaker generators that derive operating reserve reesnwvould have that included in
their revenues.

Is the value of transmission deferral to be factonéal the comparison? (observer)
All costs will be factored into the comparison. In any yearstomers will be paying for
generation and may or may not be paying for transmission dependingvbat is built.

Do you factor in reduced line loses for local generabigr generation elsewhere? (observer)
This has not been built into the model.

Will all transmission costs be captured including inclimsts? (observer)

Overhead and salaries will be considered. We will use totall twd anticipate that H1 will
include in their ratebase (includes indirect). There aseme indirect costs that would not be
captured. For example, H1 will have a board of directors whethdine is built or not.

How is implementation cost risk factored into thelesdaon comparing generation and
transmission?

Risk is not in the financial analysis but we can put parametaround costs. This should take
risk balance into consideration.

Are environmental/social costs included in the analysis?
No, because if some possibilities are far more expensive thaarstidon’t have to further
guestion them. Must do further analysis on those which app&abe economic.
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c) Issues Raised

Defining diversity of supply

(Source: Working Group Session 5 Meeting Summary)

Transmission options that connect from the south baea identified as having diversity of
supply. Observer questioned whether this provided diversgypply since having half the area
served by one side and half served by another does notvienglability with the exception of
having a network connection from Buttonville to Armitagéne observer contrasted this with
generation which brings a new source of supply into thee are

OPA Response: OPA consultants disagreed stating thatwias some degree of diversity
associated with having half the supply on one line andomadfnother because it reduces the
amount of load connected to a given source.

Costing of a transmission solution should include generation elkere in the province
(Source: Working Group Session 5 Meeting Summary)

When interpreting impacts on costs, must acknowledgerdnamission solutions incorporate
generation elsewhere in the province—e.g. air pollutigrarhof siting generation locally is the
delta from siting locally vs. elsewhere

Losses on generation should be considered

(Source: Working Group Session 5 Meeting Summary)

The difference in losses should be considered when camggdaninging power into York Region
vs. generating within York Region. These losses shoeildn-peak losses considering
generation would be used to supply during on-peak hours.

Why are other fuels other than gas not being considered indahalysis?

(Source: Working Group Session 5 Meeting Summary)

Some questioned why diesel that was part of some prepwaalnot included in the generation
analysis. OPA responded by saying that diesel generatogsngrded in the CDM proposals.
Other asked why renewable sourced generation was notgreipgsed. An observer answered
that this was because York Region needed to ensureuphay svas available during peak hours.
This would mean that dispatchable generators would be rdguienewable sourced generation
such as wind can not be relied on to be available durmestof need. It was noted that gas is
probably the most environmentally conscious generatidrythacan be sure to be there when
needed.

Consider Distributed Generation in other parts of York Region prtorchoosing the
Transmission Line upgrade

Representatives from Markham felt that distributed geimer should be considered in
communities other than Newmarket (including Markham) padadteciding to upgrade the line
from Parkway TS to Armitage TS. OPA consultant stdtatithe generation would need to be
connected within a specified area to be able to allemi¢d in the north.
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How will the public be able to independently validate the cledietween transmission and
generation if bids are not public?

(Source: Working Group Session 5 Meeting Summary)

There was discussion about what would be able to be pududie for the public to understand
the choice between generation and transmissionadtrepeated that all generation proponent
bid information would not be made public because of itsmerially sensitive nature. The
OEB will review any contracts that OPA goes into and eahsider the contracts and how the
costs manifest themselves either through rate recovetyansmission or for contracted
amounts for demand management or generation. Thereomesrn that the public would not be
able to verify that the less expensive option was beingezho It was stated that this could be
done by looking at typical costs. The estimates besagl in the analysis would become public
evidence with the Ontario Energy Board.
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Rate Impacts — Who Pays?

a) Discussed Materials

The material discussed has been included in Appendix A-& timeléRate Impacts — Who
Pays?” section. This material was discussed in Woi&iayp Session 5 and the Elected
Officials’ Forum 2.

b) Clarifying Questions and Discussion

If the Ontario Energy Board or Environmental AssesgrBerard requires undergrounding, then
who pays?

Assuming that a connection asset is being built, the LDG&)eiving the power must pay for
the whole cost of the line including the undergrounding. Bhtost will get passed onto the
LDCs customers. If it is a network asset, then the asstpread across all provincial rate
payers.

From a distributor perspective, would they rather tHait party request undergrounding?
Yes. If a 3 party requests undergrounding, then that party would pay for iferemental
cost.

If the OEB / EA orders undergrounding of feeders, who pays?
If feeders are underground by OEB/EA order, then those regevthe power share in the
cost.

If the “loop is closed” (i.e. Buttonville to Armitagen& connected to existing Armitage TS) and
it becomes a provincial cost, what would the impact aeogrounding be for this?

In general, if the OEB/EA ordered undergrounding, then it walibe paid by all provincial

rate payers. If a ¥ party requested it, then it would be paid for by the requedter more
specific cases, the OEB would have the final decision on \whgs.

If LDCs request undergrounding, could they then pass thit their ratepayer?
Yes. As long as the cost is ‘fair and reasonable’ they can plassost on to their customers.
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c) Issues Raised

Who pays for a solution?

(Source: Public Consultation Launch Summary)

A resident expressed that since Newmarket had grownuwtigmoper planning that the town
should pay for a solution that was acceptable to othenmtomties.

Generation Advantageous from Rates Perspective

(Source: Working Group Session 5 Meeting Summary)

It was noted that generation was more advantageous nsimission from a rates perspective
because generation would be paid for by the province arghtrsgion would be paid by the
LDC in the region if the line was a connection. OE®uld not accept making a network asset
simply to allocate the cost provincially. There wbbhve to be a proven need. Another
comment was made that we need to buy time with oth@rspand defer transmission because
you can not predict what the OEB will say with resgeaindergrounding and how the cost gets
divided.

Rate Impact should be calculated

(Source: Working Group Session 5 Meeting Summary)

The OPA should do calculations on cost increase atltheen option since if significant, it will
have an impact on companies that will either leavavord building in York Region.

Issues with Closing the Loop (Connecting Buttonville tomitage)

(Source: Working Group Session 5 Meeting Summary)

There was some discussion about making a network coomé¢Buttonville to Armitage) in

order to offset costs of requesting partial undergroundingiad noted that the Ontario Energy
Board will likely not approve a plan if it is only beidgne to make sure that the cost is allocated
to the province. The IESO commented that there magdbmical issues with closing the loop
that may not make it feasible. There may be an atnpa Claireville TS.

GRID Management Consulting Inc. Page 72



Northern York Region Electricity Supply Study Exhibit £&onsultation Report

Parking Lot Items

a) lIssues Raised

Energy Efficiency and the Ontario Building Code

(Source: Working Group Session 1 Meeting Summary)

Building codes should increase the minimum requirementsriergy efficiency. It was
suggested to increase to R2000 standard.

Alignment of Municipal Planning and Electricity Planning

(Source: Working Group Session 1 Meeting Summary)

There should be a stronger link between municipal developamel electricity system planning
so that when subdivisions are made there is availaplelys Except for large industry,
development has not been turned down due to insuffipewer.

Lack of response from other government agencies and ministries

(Source: Public Consultation Launch Summary)

There was frustration from the lack of specific guidedimgth respect to acceptable EMF levels,
ROW widths, growth without securing electricity, seelmonomic criteria incorporated within
planning standards and in general the lack of responsiventss mbvincial government,

Health Canada and ministries with respect to meeting segjaad inquiries. OPA decided to
document through the working group process, issues thatleaveencountered during the York
Region process that should be passed on for considemstithe parties responsible. OPA will
communicate these issues as a follow-up from the daisul process.

Land use Adjacent to ROWSs

(Source: Elected Officials’ Forum 1 Summary)

It was suggested that policies related to land use adjarantight of way should be created to
ensure that homes are not built too close to transmidgisies.
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Northern York Region Electricity Supply Study

Exhibit £&onsultation Report

APPENDIX A-4: YORK REGION WORKING GROUP

This Appendix outlines the organizations and individuals tleaewnvolved in the
working group sessions as representatives, advisors @npeesand participants in the

Elected Officials forums.

Representatives
Name Organization
Kevin Brown / Louis-Arthur Newmarket resident
Langlois
lan Munro Aurora resident

Robert Jones

Whitchurch-Stouffville resident

Deborah Weiss

King Township resident

Audie Chan

Markham resident

Carlo Stefanutti / Jessica Annis

Fieldgate Homes

Zenon Petriw / Glenn Taylor

Magna International

Margaret Brevik York Region Public School Board

Bryce Eldridge York Region Catholic School
Board

Jack Gibbons Ontario Clean Air Alliance

Jack Boonstra Town of Whitchurch-Stouffville

Steven Kitchen / Jennifer Best / | Township of King

Gaspere Ritacca

Roy McQuillin / Karen Antonio- | City of Vaughan

Hadcock

Geoff McKnight / Tami Kitay Town of Brandford West
Gwillimbury

Wayne Hunt / Mark Stone Town of East Gwillimbury

Paul Belton York Region

Jim Baird Town of Markham

John Rogers / Sue Seibert Town of Aurora

Bob Shelton Town of Newmarket
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Advisors

Exhibit £onsultati

on Report

Name

Organization

Dave Akers / Paul Ferguson

Newmarket Hydro

Irv Klajman / John Sanderson

Aurora Hydro

Ted Wojcinski

PowerStream

Gary Schneider / Brian
McCormick

Hydro One Networks

Barbara Constantinescu

Independent Electricity Syste
Operator

m

Shahan Deirmenjian / Shawn
Parry

Ministry of Municipal Affairs

Marie LeGrow

Ministry of Environment

Carey Reike / Eugene Marshall

Ministry of Transportation

OPA Team Presenters

Name Organization
Amir Shalaby Ontario Power Authority
Peter Love Ontario Power Authority

Armen Kulidjian

GRID Management Consulting
Inc.

Doug Urban Acres International Ltd.
Chris Mak Maxlin Inc.

Clark Smith Acres International Ltd.
Fiaz Chaudhry Acres International Ltd.
Mike Agrell Acres International Ltd.

Adam Chamberlain

Aird & Berlis LLP

Denis Chamberland

Aird & Berlis LLP

Paula Zarnett

Barker, Dunn and Rossi

Bruce Bacon

Elenchus Research Associates

Other Presenters

Name

Organization

Jake Brooks

Association of Power Producel
of Ontario

Mario Chiarelli

Association of Energy Engineer

[72)
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Elected Officials’ Forum Participants

Name Elected Office

Frank Klees, MPP Oak Ridges Riding

Suzanne Bolton Representing Frank Klees, MPP
Lorenzo Catuzza Representing Greg Sorbara, MPP
Tony Wong, MPP Markham Riding

Christine Matthews Representing Tony Wong, MPP
Mayor Frank Jonkman Town of Bradford West Gwillimbury
Councillor Del Crake Town of Bradford West Gwillimbury
Mayor Michael Di Biase City of Vaughan

Mayor Tom Taylor Town of Newmarket

Councillor Chris Emanuel Town of Newmarket

Councillor Chad McCleave Town of Newmarket

Mayor Tim Jones Town of Aurora

Deputy Mayor Phyillis Morris Town of Aurora

Councillor Wendy Geartner Town of Aurora

Regional Councillor Jack Heath Town of Markham

Councillor Dan Horchik Town of Markham

Deputy Mayor Frank Scarpitti Town of Markham

Mayor James Young East Gwillimbury

Mayor Sue Sherban Whitchurch-Stouffville

Mayor Margaret Black Township of King

Councillor Elio Di lorio Richmond Hill
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APPENDIX A-5: TERMS OF REFERENCE

This Appendix contains the terms of reference thatdeagloped by the Ontario Power
Authority for the consultation. It was reviewed andegated by the working group
participants in the first working group session.

Objectives:
The objectives of the working group are as follows:

* To provide detailed and constructive feedback and commentesigect to the
identification, definition and evaluation of electtycsupply and demand response
options in York Region to the Ontario Power Authority

* To encourage discussions of issues with various stakehelitbrdiverse
viewpoints

* To facilitate a mutual understanding of differing viewpoiatsd

* To allow the interested public to understand the deliberatiocess used for the
OPA to produce a report to the Ontario Energy Board

Role of Participants:

* Working group representatives will be asked to comment deriabpresented,
make submissions, ask questions and identify issues f@RAés consideration.

* The working group is not a decision making group and posiabtise working
group may not necessarily represent those of the OPA.

» The working group findings will be recorded and reflectechan®PA report to
the Ontario Energy Board

* Technical advisors will provide advice and comments to theking group when
requested by the facilitator

* Observers may watch the sessions and can provide comamehnésk questions
during the designated period at the end of each session.

* Comments of working group members will be accepted as iefdpersonal
opinion not as policy statements unless otherwise regleste

* Written comments from working group members and obseswmsiitted up to
three days after the last formal working group meetingheilaccepted and
considered for inclusion

Scope Definition:
* Review and obtain feedback on:

» the assessed magnitude, type, location and timing ofieigcsupply and
demand response needs in York Region (including Bradford Wes
Gwillimbury)

* Options brought forward by OPA technical consultants, wgrgiroup
members and technical advisors

» Evaluation factors applied to evaluating options

» Evaluation of options
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* Submit new options to the working group through a written suoms
(consisting of a description of option, facilities v@gd, rough idea of costing,
location of facilities) by June 38

» Comment on feasibility, reliability, power quality andstof options

» Take into consideration mitigation measures that neasequired, and the impact
that such mitigation measures may have on in-servies @aid project costs

» Identify public concerns / reaction with respect to aggio

* When there are differing opinions within the group, drilvticon the issues to
understand them fully

Not Included in Scope:

* Generation and demand response solutions that havee@mshbmitted into the
RFI process will not be considered

» Environmental analysis of options and the determinati@ppropriate mitigation
measures are not within the scope of the working group.

» Discussion about the pricing of generation and demand respéitggoposals
are not in scope. Pricing data from RFI submissions ¢drendisclosed to the
working group, but typical costs for type of project W provided for
discussion purposes.

* Voting on positions; this is a discussion forum

Issue Resolution:
* When the group cannot reach consensus on an issu@vghoints will be
understood and recorded
* OPA from time to time will provide process directiortie working group when
issues are identified that would hinder the deliberatidtiseogroup if not
addressed in a timely manner

Deliverables:

* The group will assist in developing a consultation sumrdacument that will
reflect the issues discussed and the viewpoints of wgpikioup members,
technical advisors and observers. The final deliverablen@t be completed and
posted on the website until working group representativee dlgae it adequately
reflects the range of their stated views

Timeframe:
* The consultation summary report is targeted for conguidiy the end of July.
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APPENDIX A-6: SLIDES USED IN PUBLIC CONSULTATION

This Appendix contains a list of the key slides thatenesed during the consultation
process. The slides have been organized by topic. Astulif presentation slides used
during meetings can be found on the OPA website.
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oPA

Ontario Power Authority

The Role of the Ontario Power Authority

OPA's Role, Scope of Analysis,

Consultation and Decision Making
Process

Northern York Region Electricity Supply Study -1 - Exh  ibit A Consultation Report

OPA's Contribution in York Region

Ontario Power Authority

= The Ontario Power Authority was formed in
December 2004

= One of the reasons it was formed is to fill a gap in
electricity planning

= OPA’s mandate is to:
= Address supply adequacy by preparing plans
= Contract for new generation and conservation if
required
= Qversee the development of conservation
programs in Ontario

Northern York Region Electricity Supply Study -2 - Exh  ibit A: Consultation Report

Where are Decisions Made?

Ontario Power Authority

= The OPA will identify a broader range of options and
evaluate them — generation, distribution, transmission
and conservation

= The OPA will consult with you, complete its own
analysis, and ultimately make recommendations to the
Ontario Energy Board

= The OPA does not have a vested interest in any
particular solution; have not yet reached specific
conclusions, but we are determined to recommend a
solution

Northern York Region Electricity Supply Study -3 - Exh  ibit A Consultation Report

We Are Aware of Some of Your Concerns
- Health, Environment and Property Values -

Ontario Power Authority

‘ OPA ‘ ‘ Hydro One H Distributors

Ontario

Build

Energy
Board

Ontario Power Authority Ontario Energy Board Environmental Assessment

PROCESS

+ Technical analysis

+ Public Consultation

« Negotiations with generation
and Conservation project

PROCESS
+ Requests for information
+ Aregulatory process with

evidence and interveners

PROCESS

+ Environmental Assessment
Process to ensure the
environment is considered and
mitigation proposed in

developers POSSIBLE OUTCOMES planning, implementing and
« Leave to constructa operating a project
OUTCOME transmission line subject to EA + Public consultation on Project

+ Authorize OPA to contract with
generators and/or conservation
subject to EA

+ Distribution expansion

+ Aproposed solution to
Ontario Energy Board

+ Possible contracts with
project developers

OUTCOME

+ Project developer satisfies the
requirements of the
Environmental Assessment Act

Northern York Region Electricity Supply Study -4 - Exh  ibit A Consultation Report

What will the Public Consultation Cover?

Ontario Power Authority

= Here is what OPA can do
= Expand options by contracting for generation and conservation

Participate in OEB process providing evidence and
recommendations

Hold an effective / transparent / comprehensive consultation process

Recognize that there are costs, not all known in advance,
associated with legislative requirements including the Environmental
Assessment Act

Capture this cost uncertainty in planning
= OPA can’t do what is outside of their mandate

= The Environmental Assessment Process is where the
project developer will be required to address issues raised
by the community (such as health, environmental and
property values)

Northern York Region Electricity Supply Study -5 - Exh  ibit A: Consultation Report

= Receive advice related to:
= Defining feasible options
= Evaluation criteria
= Evaluating options
= Focusing on recommendations

Northern York Region Electricity Supply Study -6 - Exh  ibit A: Consultation Report

GRID Management Consulting Inc.

Page 98



Northern York Region Electricity Supply Study

oPA

Ontario Power Authority

4 Ways to Contribute
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Exhibit £&onsultation Report

Proposed Makeup of the Working Group

. Email us your comments

York Community
Markham Resident
Aurora Resident
Newmarket Resident
Richmond Hill Resident
Vaughan Resident

Whitchurch-Stouffville Resident

Municipal Government Officials
Town of Richmond Hill
Town of Newmarket
City of Vaughan
Town of Aurora

Township of King
Town of Whitchurch Stouffville

. Participate in public meetings

Public School Board

York Business

1
2
3. Join the working group
4

. Observe working group sessions .

Customer

« Small Business / Chamber of

Commerce

York Regional Governmen
* York Region Planning Dep it

Northern York Region Electricity Supply Study -7 - Exh  ibit A Consultation Report

PA

Ontario Power Authority

Here’s what the Working Group will do

Ontario Power Authority

East Gwillimbury Resident

* King Township Resident
«  Catholic School Board

Environmental Interest Group

* Real Estate Developer
Large Commercial or Industrial

Town of Georgina

« Town of Markham
* Town of East Gwillimbury

Technical Advisors to Working Group

OPA technical consultants

PowerStream Inc.

Aurora Hydro

Newmarket Hydro

Hydro One

Independent Electricity System

Operator

« Others with specific expertise in
generation and conservation options

Northern York Region Electricity Supply Study -8 - Exh

ibit A: Consultation Report

Major Milestones for York Region Initiative
Dates are Tentative and Are Subject to Change

May

= Provide advice as OPA conducts its assessment on: Late May

= Defining feasible options to meet need
= Evaluation criteria

Mid June — End of July

Early July
= Evaluating options July 8
= Arriving to recommendations |
. . . July
= Listen to all viewpoints
August 17

= Develop a summary consultation report which

captures all viewpoints (including dissenting Late August

Opl nions) Early September
Mid-September
Northern York Region Electricity Supply Study -9 - Exh  ibit A Consultation Report Northern York Region Electricity Supply Study

Public Meetings (Launch) in Two Locations

Receive RFI responses

Working Group Sessions

Procedural Order from Ontario Energy Board
Municipal Review Forum (Preliminary Findings)
Decision for next steps on Generation and DR RFI
Municipal Review Forum (Working Group Summary)
Draft OPA Report released for comment

Public Meeting — Consultation Summary

Finalize OPA Report and submit to OEB

-10- Ex  hibit A: Consultation Report
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Issues to Consider with Respect to
Choosing Time Horizon

oPA

Ontario Power Authority

Time Horizon for Analysis

® Options have different time horizons

® Progressively higher uncertainties in
forecast load growth and system changes
beyond 10 years

® Minimum lead times to install practical
facilities range from 1 to 5 years

Northern York Region Electricity Supply Study - 11 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 12 - Ex hibit A: Consultation Report

OPA Recommended Time Horizon

Ontario Power Authority

Time Horizon for Analysis
Working Group Recommendation

Ontario Power Authority

® Alternatives (comprised of one or more options)
should serve York Region’s needs for a
minimum of 10 years

® Capabilities beyond the 10 year horizon should

be considered as an additional attribute along
with other attributes

® Planning should take into consideration short-term,
mid-term and long-term considerations

® Short-term (up to 2010): Special attention to ensure
that solutions meet urgent needs by required
timelines

® Mid-term (up to 2015): Develop solutions and plan
for implementation

® Long-term (up to 2020+): Alignment with Provincial
plan, attention to siting considerations for long-term
plans

OPA is in agreement with the Working Group’s Recomm  endations

Northern York Region Electricity Supply Study - 13 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 14 - Ex hibit A: Consultation Report
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Dpl:' Dpl:l Overview of Electricity System

Ontario Power Authority Ontario Power Authority

(Source: US / Canada Task Force Final Report on A gust 14, 2003 Blackout)

Distributed

Electricity Supply Primer sk e
% l T Distribution
Connected (Retail)
% Distribution
<+ ontario + Hydro One Comnected Customers
o Power « Afew much ustomers i onersneam
% Generation smaller « Some large o NEmmE e « Homes
%  * Independent network industrial Hydro + Hospitals
2 Power owners customers + Aurora Hydro, « Businesses, etc.
z Producers G

Northern York Region Electricity Supply Study - 16 - x  hibit A: Consultation Report

|

Northern York Region Electricity Supply Study - 15 - Ex hibit A: Consultation Report

What is the Difference in Use Between
Ontario Power Authority Transmission and Distribution Lines? Ontario Power Authority

2 Real-time system - requires a constant 5 F—
(128 e balance of supply (generation) and pm——— e
& 4 demand (customer usage)

Overview of Electricity System

® When this balance is not achieved, the system will not
function properly and voltages are not maintained at

acceptable levels

" All system equipment have operating capability that must

Max Distance to

Approx. 100 km Transport Electricty Approx. 20 km be maintained
115, 230 and 500 kV Operating Voltage 28 and 44 kV
Approx. 100s MW Load Meeting Capability Approx. 20 MW
Approx. 2% over 100 km Losses Approx. 5% over 20 km

Northern York Region Electricity Supply Study - 17 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 18 - Ex hibit A: Consultation Report

pl:' The Importance of Voltage Stability Dpl:' Capability of Lines and Transformers

Ontario Power Authority and Reactive Power Ontrio Power Authoriy
o - T
® We need to maintain voltage because: When transmission lines are over-
® | ow voltage can cause system instability and loaded they will sag below a safe
collapse level
® High voltage can exceed the insulation capabilities of - " .
equipment and cause equipment damage Transformers are critical equipment
® The way to maintain voltage is to supply o that can be easily damaged by
reactive power to support the voltage where it is overloading (overheating)
needed

® Damaged transformers must be
replaced (this can take weeks)

® Sources of reactive power include: capacitor
banks and some generators

Northern York Region Electricity Supply Study - 19 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 20 - Ex hibit A: Consultation Report

What Causes Lines to Go Down Dpl:' Overview of York Region System

Ontario Power Authority Ontario Power Authority

® Fires
® |ce Storms
® Car accidents

Distribution Area affected by
supply bottlenecks — |\ asiawa

feed
oders (served by Amitage TS) |

whrrey

® Vandalism

® Tree Branches |

¥ Lightning - \x[\

® Squirrels & emymige )
raccoons ey ;

SCARBOROUGH

7 NORTH YORK

Northern York Region Electricity Supply Study - 21 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 22 - Ex hibit A: Consultation Report
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Dp’:' Reliability through Redundancy Dpl:' Reliability through Redundancy

Ontario Pover uthorty Typical Design of Transformer Station Ontario Power uthorty Contingency Occurs

Contingency —
g Line and
e Transformer go
- P
< down .
Aransmission | Transformer —, Feeders 9 8 g
Line 1 g Q. o
- c 8 Gy
i = Transmission s
: - 9 ———————— Transformer 33
. AN o0 Line 1 <)
Lransmission__, | ansformer [—s ceders 5 a <0
Line 2 29 e<
g3 8¢
63 Transmission ' Transformer E ﬁ
Line 2 cc
Sa
o3
Bottleneck #1 Bottleneck #2 Bottleneck #3
Line Transformation Space Limit on
Capability Capability Feeder Positions
Reliability through Redundancy DDI:I How Does Local Generation Help?
Ontario Power Authority Ontario Power Authority
Peak Demand of Electricity Supply into Area Service  d by Transformer Station
Double Line
—+ Capability
st ® Reduces the amount of power that needs to be brought
E into the area through transmission lines
S T Load Meeting Capability (LMC) Single Line
T Capability
g’ 1 ® Takes the pressure off lines that are operating near
2 | capacity
f f Vour! f f
EVENT ® Provides better contingency response when loss of all
Normal + Full load meeting capability « Full load meeting capability transmission supply
operation
Contingency — | « Full load is shifted to available | * Full load is shifted to available line and transformer
One line and line and transformer « Available line and transformer capability is exceeded
associated and both lines and transformers are overloaded
transformer is « Load above single line is interrupted either manually
out of service or automatically, and single line is put back in
sevice
pn How Does Demand Response
Ontrio Power Authoriy and Conservation Help?
Peak Demand
During a Given
Day (MW)
Load Meeting
g = \ Capability (LMC)
s |
2
g4
21
)
b5
s

t
24 Hour Period

Demand Response: Shifts load from peak to off-peak hours
Conservation: Encourages reduction of usage in general

Northern York Region Electricity Supply Study - 27 - Ex hibit A: Consultation Report
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O/ Load Meeting Capability of Existing Infrastructure

- Topics to be Covered -

Ontario Power Authority

Load Meeting Capability of

Existing Infrastructure

® Transmission line capability
® Transformation capacity

® Distribution feeder capacity and
geographic coverage

Northern York Region Electricity Supply Study - 28 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 29 - Ex hibit A: Consultation Report

PA

Ontario Power Authority

Location of Supply Facilities

Existing Supply Facilities
Claireville-Minden Supply Corridor

Ontario Power Authority

e

\ westovacimoty | | Step down cuy TN, .
/K transformer
1 / #2) : -
Ny, NEWMARK] —
i ARMITAGE T Area affected by
B3 ",\jm supply bottlenecks — [ csuawa
e wr (served by Armitage TS) |\
\n

Double
230KV line
(bottleneck #1) |

wrTay

RICHMONS HILL

MARKIAM

BUTTONVILLE TS CHE Amx

\ RICHMOND HILL JCT
caLenon ), |

VAUGHAN

T scarscroucH

CLAREVILIETS )
NORTH YORK

hibit A: Consultation Report

Northern York Region Electricity Supply Study - 30 - Ex

Transmission Capability
Event: One line (B82V or B83V) out of service

Ontario Power Authority

Minden

Weak
Supply

Main lines e

Armitage TS

Lindsay

Clairevile ~ @
Amitage
Transformer Station

Strong 3

Supply

Distribution
Feeder

Northern York Region Electricity Supply Study - 31 - Ex hibit A: Consultation Report

Transmission Capability
Event: One line (B82V or B83V) out of service

Ontario Power Authority

® Thermal (overheating) capability of main
lines will not be a problem in near future

® put “line taps” to Armitage TS in
Newmarket are only good for 470MW from
an overheating point of view

® and lines have voltage problems and can
supply only 375 MW to Armitage TS

Bottleneck #1: Current Load Meeting Capability of
Lines going into Armitage TS is 375 MW

® The 2003 Armitage TS summerclaeak load was 358
MW (of which 30 MW is supplied from the Keele
Valley NUG) compared to the 375 MW voltage
problem limit — with NUG running an additional 47
MchouId have been carried at the summer 2003
peal

The consequence of exceeding a 375MW peak
load at Armitage TS may be that a certain amount
of load will have to be interrupted to avoid voltage
collapse

Bottleneck #1: Existing transmission capability will
be inadequate if summer peak increases

Northern York Region Electricity Supply Study - 32 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 33 - Ex hibit A: Consultation Report

Transmission Capability
Event: One line (B82V or B83V) out of service

Ontario Power Authority

Transformer Capacity
Event: One line (B82V or B83V) out of service

Ontario Power Authority

® Thermal (overheating) capability of main
lines will not be a problem in near future

® put “line taps” to Armitage TS in
Newmarket are only good for 470MW from
an overheating point of view

® and lines have voltage problems and can
supply only 375 MW to Armitage TS

Bottleneck #1: Current Load Meeting Capability of
Lines going into Armitage TS is 375 MW

® One line outage will cause one pair of
transformers to be out of service

® Firm capacity of the remaining pair of
transformers before thermal overloading
(overheating) is 317 MW

® The 2003 Armitage TS summer peak load was
358 MW (328 MW with NUG in operation), both
in excess of the 317 MW overheating limit

Bottleneck #2: Transformer Capability at Armitage TS
is already exceeded

Northern York Region Electricity Supply Study - 34 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 35 - Ex hibit A: Consultation Report
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Dp Transformer Capacity Dpl:' Distribution Feeders
omarorover oy EVENE ONeE line (B82V or B83V) out of service Ontario Power Authority Capacity & Geographic Coverage
Feeders
e ey
® To Newmarket Hansmizson , ]
Bottleneck #2: ACTION TO BE TAKEN NOW + Six existing feeders S
« Two additional required now
.7 ® To Aurora Feeder
o protect transformers from damage or « Three existing feeders Positons
burnout, load will have to be reduced « One additional required now
through local rotating blackouts during ® To Hydro One
single line outages in peak load conditions * Seven existing feeders

« One additional required now

Bottleneck #3: Feeder positions at Armitage TS have all
been used up (4 new feeder positions required now)

Northern York Region Electricity Supply Study - 36 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 37 - Ex hibit A: Consultation Report

Distribution Feeders Dp’:' Capability of Existing Supply
Ontario Power Authorit Capacity & Geographic Coverage Ontario Power Authority Status Quo Summary
® Space limitation does not allow future ® Bottleneck #1: Transmission line voltage
expansion of feeders from Armitage TS collapse problems are imminent if load
exceeds 375 MW — some customers will have
® Limited transformer capability makes the to be interrupted
supply of additional feeders from
Armitage TS impractical ® Bottleneck #2: Transformation capacity is

) o ) exceeded now
® Armitage TS is distant from several high
load growth areas ® Bottleneck #3: Distribution feeder capacity
and geographic coverage requirements are

Bottleneck #3: Expanding Armitage TS to alleviate
not met now

Bottleneck is impractical

Northern York Region Electricity Supply Study - 38 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study -39 - Ex hibit A: Consultation Report
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Dpl:' Dpl:' What Drives Electricity Usage?

Ontario Power Authority Ontario Power Authority

® Economic activity

® Demographic growth

® Electricity prices

® Conservation related policies

Load Forecast Review

® Weather
Northern York Region Electricity Supply Study - 40 - Ex  hibit A: Consultation Report Northern York Region Electricity Supply Study - 41 - Ex hibit A: Consultation Report
Some Limitations of Existing
Forecast Methodolo Dpl:' -
Ontrio Power Authoriy 9y Ontrio Power Authoriy Electricity Load Forecasts

® Conservation/Demand Management (CDM)
— Some difficulty in incorporating impact of new programs into

forecasts
B Trend Analysis — Uncertain impact of new programs represents a risk in
forecasting demand
® End-Use Analysis — Probable downward pressure on demand
. . [ ] ini
® Macro-Economic Analysis Effects of future energy pricing

— Not included in existing forecasts

— Future electricity prices unknown

— Probable downward pressure on demand
® Weather (temperature) Variations

— Not included in existing forecasts

— Addresses fluctuations that affect demand

— Represent a risk during weather extremes

Northern York Region Electricity Supply Study - 42 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 43 - Ex hibit A: Consultation Report

Forecasts Considered Available Aurora Forecasts

Ontaio Power Authorty Armitage TS Service Area Ontaio ower Authorty
Aurora
120
Peak Load %
B
)
Newmarket 5
Hydro One 37% H
40% 2 60
H
w
‘ =
e
et e
Aurora =203 Study Forecast (381%)
23%
900 100 a0 a0 oo a0 205 o007 zos oo oo 2018

Load growth in Aurora could be up to 3% per year

Northern York Region Electricity Supply Study - 44 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 45 - hibit A: Consultation Report

Available Newmarket Forecasts Dpl:' Available Hydro One Forecasts

Ontario Power Authority Ontario Power Authority  (King, East Gwillimbury, Whitchurch-Stouffville, Br adford West Gwillimbury, etc.)

Newmarket

Hydro One Distribution Area

180
200
10

[ r———
g &
[ r———

2

—Neumarke Forecast (06%)
i (4.167)
2008 Sy Forecat (380%)

—2001 Hyero One Armitage Fvecastess Aurora & Newmaiet
=)

1008 1005 0w 1000 2000 2008 2005 2007 2000 2om 2013 2015

2002 2008 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Load growth in Hydro One Distribution serviced
areas could be up to 2% per year

Northern York Region Electricity Supply Study - 46 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 47 - Ex hibit A: Consultation Report

Load growth in Newmarket could be up to 3.5% per year
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Hydro One Growth Areas

oPA
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Available Armitage Forecasts

Simeos County

Region.
kets efficiently

Growth is occurring in pockets throughout the York
Facilities must be designed to get power to new poc

Amitage TS

——

[ m———

—— 2004 Hycko One Forecast (325%)
2003 Sty Forecast(3.00%)

2000 2003 2004 2005 2006 2007 2008 2000 2010

Load growth in the Armitage TS service area
could be up to 3% per year
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Weather Impacts on Forecast

Ontario Power Authority

Correlation of Weather to Peak
Demand in Newmarket

PA

Ontario Power Authority

® Trend Analysis assumes “averaged” weather
patterns

® Extreme or prolonged heat will increase load
requirements above historic trend

® Independent Electricity System Operator data
shows increases of up to +12% in summer
peaks for the province based on weather

Forecasts could fluctuate up to 12% from the
“average” forecast due to extreme weather — this
could increase the urgency of a need by several years

Not: Wetner Data s Ml D 5300

As temperature increases peak load goes up

[T——

LongRun Arn Grown Rae 4.9%

Northern York Region Electricity Supply Study - 50 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 51 - Ex hibit A: Consultation Report

Weather Impacts - Summary

Ontario Power Authority

® To avoid distortion of the average long term
picture, weather effects are generally not
embedded in forecasts

® The increased demand resulting from hot
weather should be taken into account when
evaluating the gap between supply capability
and demand. It can change need dates by a
number of years

Northern York Region Electricity Supply Study - 52 - Ex hibit A: Consultation Report
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oA O/ Conservation/Demand Management (CDM)

Ontario Power Authority Ontario Power Authority | mpacts on Forecast

® The Ontario Energy Board has recently
approved a set of CDM initiatives being
executed by Distributors aimed at producing
significant reductions in electricity demand

Conservation /
Demand Management Review of

Existing Programs

Northern York Region Electricity Supply Study - 53 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 54 - Ex hibit A: Consultation Report

CDM Is New to the Region OP/A  oistibution Companies Have Support
Ontario Power Authority Ontario Power Authority
® Driven by province-wide potential shortfall in Building on:

generation resources
® 2 key initiatives
— 5% reduction in peak demand by 2007 through

® A good base of federal programs
® An established CDM industrial

) infrastructure
conservation and demand management programs - .
_ Smart meters Experience elsewhere (Canada and
abroad)

Local Distribution Companies have
reasonably comprehensive plans
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Distribution Company Programs oPA Distribution Company Programs
Ontario Power Authority Residential and Small Commercial Ontario Power Authorit Commercial, Industrial and Institutional
Program Type Powerstream | Aurora Newmarket HydroOng
SMART meters Program Program Program
Interval Metering Pilot
Time-of-Use Pilot
Energy audits and retrofits | Program Program
Progam Type PowerStear | Auora | Newmarkel | Hydioone (Ecosystem)
mcva—'l;a‘r::'-n:ss Program Program | Program | Program Leveraging conservation Program
(education and and LM programs
e e Eam— et e [ Demand response Program
nterval Meterng Pilot Design advisory Program Program
ittt | Program Big Box retailer retrofit Pilot
P 5 = 5 AC conditioner upgrade Pilot
oadcontrel rodram (Gatenay- | Manufacturing energy Pilot
complete) upgrade
i:::.‘zw neme Program Program) Program Progeam Power factor corrections Program
P T Plot P Institutional Program _[Program
monitoring Festive lights Pilot
Load Control/Management Program Program
(Ecosystem)
Farm Energy efficiency Program
Distributed Energy Program
Standby Generators Pilot

Northern York Region Electricity Supply Study - 57 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 58 - Ex hibit A: Consultation Report
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ODDF But There Are Issues ... Pplh:l CDM Programs Impact on Forecast - Summary
® Initial funding is limited, and short term ® Based on the assumption that the provincial
¥ | onger term support is not clear government goal of a 5% reduction in demand

by 2007 will be achieved, that reduction will be
shown in the forecast

® Given that there is some risk of not achieving the
goal, that risk must be recognized when using
the forecast

® Smart meter plan is not yet approved by
government
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Adjusted Armitage Forecast

Ontario Power Authority

Armitage T/S

———

e Megawats ()
8

——2004 Hyo One Armitage Forecastwith 5% CDMin 2007

= 2004 Hycko One Armiage Forecast (325%)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Overall forecasts have been reduced to reflect the targets for
Conservation Demand Management programs of 5% by 2007

Northern York Region Electricity Supply Study - 61 - Ex hibit A: Consultation Report
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Dpl:' Dpl:' Problem Statement

Ontario Power Authority Ontario Power Authority

® The high voltage lines, transformer station, and
low voltage feeders supplying Newmarket,

York Region Need Aurora, and northern York Region are operating

near to or beyond capacity, and can not cope

with future load growth
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Timeline of Bottlenecks in Existing System DDI:I 230 kV Line & Transformer Loading at Armitage

Ontario Power Authority Ontario Power Authority

Monday, June 27, 2005

Using 30 minute average

- Risk of voltage :
ngk of overload on ARG SRR F;‘f;z:ﬁ:;ﬂ?ﬁ:: Line Capacity 375 MW (Botfleneck #1)
Qt::"ag;m“;{';m feeders required with Transmission Line e L Lo 350
Botlencck #7 o space available above 375 MW Ltansomer Cavaciy 317 4 (Botteneck £2
(i) #3) #1) (Bottleneck #1) 200

Provincial Provincial
CDM CDM 250
targets targets of
ot met 5% met
2
s

I I I 1 I wof o= ———
Year 2002 2003 2004 2005 2006 2007 2008 2009 2010
0 - - 44KV Generation Output (Keele Valley) |_|
50
0
LA 2AM 4AW AW AW 10AW  L2PM 2PM APM  GPM  8PM  10PM
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; ; f Transmission Line Capability Ga|
DDI:I 230 kV Line & Transformer Loading at Armitage DDI:I ; P yGap
Ontrio Power Authoriy omarioroversuoriy - EVENE: ONE line (B82V or B83V) out of service
£
Tuesday, June 28, 2005 Using 30 minute awrage Acmitage TIS
400
Line Capacity 375 MW ) o
350
Transomer Capaciy 317 MW @otieneck #2) »
300 H
£ -
i
250 i:«m
H
H
§ W~<—-———"""—"Ff— - == === = === — = == 200
10
—— ek Generaton Ot (Keele Vlley) oz ko one smage et .29
e Eiiaa v a5 CoMin 200
— Amitage Trarsformer Loading .
a0 208 aom 2o 2o mor | mos | aow | cow | w2 o mow | oois

L A A A Bottleneck #1: A gap in transmission line capability will
exist in 2008 based on average weather
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Transmission Line Capability Gap Dp Armitage Transformers Gap
omanobversunorty — EvVENt: ONe line (B82V or B83V) out of service onarornernutory - EVENE: ONE line (B82V or B83V) out of service
o Armitage TIS
® Line capability exceeded in 2006, or 2008 if =0
CDM effective -
® Increased risk of local blackouts unless remedial :
actions taken :
® Up to 50% of load might be shed in the event of *
a line outage w0

=200 Hydro One Amitage Forecast (3.25%)
—Transiomer Capacity (316.7 M)
2004 Hydro One Ammitage Forecast wih 5% CDM in 2007

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2004 2015

Bottleneck #2: A gap in Transformer capability exists today
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Dpl:' Armitage Transformers Gap . Dpl:' Feeder Adequacy Gap (existing)
onarioPowerauroriy  Event: One line (BSZV or BSSV) out of service Ontario Power Authority
® Transformers are subject to overloading ® Hydro One needs one new feeder
now

® Aurora needs two new feeders

® Consequence may be rotational blackouts ® Newmarket needs one new feeder

to parts of York Region in the event of a
line outage
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== Feeder Adequacy Gap PHDA{:! Timing Issues
® Some feeders are required now ® Hot weather may create higher peak demands
® At least 8 new feeders will be required over the than average forecasts suggest
next 10 years ® Transmission projects require a 3 to 5 year lead
B Station (source) locations must be close to load time and
growth areas to reduce losses ® Transformer station projects require a1to 5

year lead time
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pl:' Load Supply Standards for Armitage Area

Ontario Power Authority

= |nfrastructure to maintain reliable supply even if a
contingency occurs

— e.g. the loss of a key 230 kV transmission line and the

connected transformers

This supply criterion is commonly known as “first contingency

loss criterion” and is adopted by all power utilities in well

developed countries worldwide

— Electricity flow in the remaining 230 kV transmission line and the
connected transformers must not cause overload (overheating).

— Maintain voltages after contingency to protect system integrity
and continuous load supply.

Solutions must allow for the single largest contingency
to occur without service interruption.
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oPA

Ontario Power Authority

Exhibit £&onsultation Report

oPA

Ontario Power Authority

Overview of Process

Overview of RFI Process and

Received Responses for Generation
and Demand Response

= Two RFI (request for information) letters were issued on
May 2, 2005

= Purpose to sound out market, determine level of
interest, collect information

= RFI not a solicitation

= All of OPA’s options are still open

= Response deadline was at the end of May

= OPA is holding off on making a decision about next
steps until working group provides its input

= OPA legally obligated to treat the information received
from respondents as confidential (nothing can be said
that will compromise the respondents’ market or
competitive position

= Contract will be based on Clean Energy Supply Contract
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Minimum Requirements for Generation

Ontario Power Authority

Minimum Requirements for Generation

Ontario Power Authority

= Firm capacity required
= Means largest generating unit unavailable and still able to meet
minimum requirement
= Minimum 60 MW if connected to 44 kV
= Minimum 140 MW if connected to 230 kV
= Connection requirements
= Can connect to 230 kV or 44 kV

= Must connect to existing 230 kV line outlined in yellow on next
slide

= New line taps are acceptable but should not exceed 15 km
= Must adhere to existing standards
= Cost of new taps and connections is the responsibility of the
operator
= Must participate in IESO-administered market to derive
the majority of its revenues

Northern York Region Electricity Supply Study - 77 -

Possible Generation Location

Ontario Power Authority

Ex  hibit A: Consultation Report

= Reliability
= 230kV connected generation must be connected to both lines so
that if one line goes out of service — generation remains available
= 44kV connected generation must demonstrate they have firm
capacity considering possible feeder outages
=  Fuel Type
= Can not be coal
= In-Service Date
= December 1, 2006 or earlier (preference)
= Regulatory Requirements
= Environmental Assessment and Approvals
= Connection Assessment and Approval
= Customer Impact Assessments
= Municipal Approvals
= Connection Code requirements

Northern York Region Electricity Supply Study - 78 - Ex hibit A: Consultation Report

Minimum Requirements for Demand Response

Ontario Power Authority
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Ex  hibit A: Consultation Report

= Capacity requirements
= Over 1 MW
= Must be during summer and winter peak load periods in

Armitage TS service area

= Existing Local Distribution Company programs do
not qualify

= Reductions must be verifiable through random
audits

= Must be able to respond to high prices and
operational directives by the Independent
Electricity System Operator

Northern York Region Electricity Supply Study - 80 - Ex hibit A: Consultation Report
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PR’F' Minimum Requirements for Demand Response PR’F' Overview of Generation RFI Responses
= Eight respondents (major participants in the energy
= Must compete with generation and transmission sector with proven track records)
optlpns - t_herefore must derive a significant = Fuels - diesel, biogas and natural gas.
portion of its revenues from the consumers . 8 . ) . .
benefiting from the reductions = Range of project sizes including potential facilities well

under the 140 MW level and several hundred MW's

= Types of project
ypes ol projects above 140 MW level

= Load shifting

= Load interruptions = All proposed credible / commercially available
= On-site generation from clean fuels technologies

= In service date of December 1, 2006 or earlier = Pricing not in scope and not received
(preference)

= Responses indicated - December 2006 is achievable

= Respondents indicated flexibility in connection
possibilities
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Overview of Demand Response RFI Responses

Ontario Power Authority

= Nine respondents (participants in various aspects of the
“demand reduction” sector in North America)

= Broad range of alternatives was discussed in the
different responses - greater degree of specificity would
be required in the procurement process should the OPA
decide to move the process further

= The responses to the RFI contemplate the use of various
technologies of varying levels of development and
acceptance in the sector

= Pricing not in scope and not received

= Responses indicated - December 2006 is achievable
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Dpl:' Dpl:' Definition of Alternatives and Options

Ontario Power Authority Ontario Power Authority

= An “alternative” is capable of
reliably meeting the forecast load
demand to at least 2015

Alternative

Alternatives to Meet Need

= An “option” is a component of an
alternative, since some individual
options are only capable of
relieving some bottlenecks

Option

While some options compete with
one another, most are
complementary
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Categories of Identified Options Dpl:' Proposed Alternatives
Ontario Power Authority Ontario Power Authority
« Conservation & Demand « Distribution
Management (CDM) 77 Alternative 1:
X, = Initiate aggressive CDM programs targeting to eliminate the need

for a new transmission line and to partially reduce the need for new
transformer capacity.

Alternative 2:

= Build new TS and install capacitors at Armitage TS as soon as

« Transmission « Generation possible to meet urgent needs

= Initiate aggressive CDM programs with a goal to allow
infrastructure to meet the need for as long as possible

= Trigger construction of a generator with sufficient lead time (2
years) to ensure that CDM adjusted load forecasts will be met
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Proposed Alternatives

Ontario Power Authority

Alternative 3:

= Build new TS and install capacitors at Armitage TS as soon as

possible to meet urgent needs

Initiate aggressive CDM programs with a goal to allow

infrastructure to meet the need for as long as possible

= Trigger construction of a transmission line and new TS with
sufficient lead time (3 - 5 years) to ensure that CDM adjusted load
forecasts will be met

Key working group recommendations:

« Common need in all alternatives for a new TS, capacitors at
Armitage TS and aggressive CDM

« Monitor CDM results to defer or eliminate the need for major
reinforcement projects
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Dpl:' Dpl:' York Region Characteristics

Ontario Power Authority Ontario Power Authority

= Will need about 130 MW of new capacity in the next
10 years

= Approx. 30-35% of capacity from new housing

. . = On average 10,700 new housing starts per year from

CDM in York Region 2001 to 2011 — actual and forecasts

= The peak 10% of the demand typically lasts about 5%
of the time in the summer or about 100 hours

= Environmentally conscious culture as demonstrated
through Oak Ridges Moraine and Greenbelt Acts

York Region is an ideal area to use as the
incubator for CDM within Ontario

Northern York Region Electricity Supply Study -89 - Ex hibit A: Consultation Report Northern York Region Electricity Supply Study - 90 - Ex hibit A: Consultation Report

OPA will Partner with Others to

OntariPov Aurky Achieve Results O Fowr Auory OPA Partnering with Private Sector

= Province-wide procurement process for

= Private Sector Combined Heat and Power Projects
= Local Distribution Companies = Procurement Process for CDM for York
L Region
= Municipalities i .
L . = OPA looking at developing an expanded
* Ministries / Regulatory Agencies demand response program for Ontario
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OPA Partnering with Municipalities Dp OPA Partnering with LDCs
Ontario Power Authority through Building Permits Ontrio Power Authoriy - Additional Potential CDM Programs -
= Ontario Building Code - Part 9 — New Residential
«  Energy Star for New Homes = Air Conditioner Exchange
= GOAL: 1000 kWh savings per year per house = Toronto Hydro / Home Depot
= Ontario Building Code - Part 3 — Commercial = Refrigerator Exchange

= Commercial Building Incentive Program

= Ottawa Hydro
= GOAL: 25% better than OBC

= Ontario Building Code - Part 11 - Renovations = Cool Shops
= Setenergy efficiency targets for improvements = Power Stream / Markham District Energy Office
= Other Locations
Municipalities within York Region are encouraged to be the firstin = Air Conditioner Control
Ontario to implement these programs for all projects and » Energy Star for New Homes

enforce through permitting
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Dp’:' OPA Partnering with Ministry of Energy Dp’:' Objective of OPA’s CDM Program for
Ontario Power Authoriy and Ontario Energy Board Ontario Power Authority Northern York Region
=Work with the Ministry of Energy and = As much economic conservation and demand
Ontario Energy Board to ensure long- management as possible
term funding of CDM through LDCs = Should achieve a demand reduction of at least

20MW from current projected base level by 2011

= Achievements beyond this level that are
economic will be aggressively pursued

= OPA will either pursue itself through contracting
or partner with LDCs to supplement their CDM

programs
OPA Efforts for Northern York Region oA Timing of CDM Programs for
Ontario Power Authority Ontario Power Authority NOrlhem YOI’k Reg|0n
= Load control programs through aggregators (e.g. )
AJC cycling program) = As soon as possible
= AC upgrade and app”ance exchange programs - DeSirabIe to haVe some demand reSpOnSe /

= Low income housing and institutional buildings control programs in place before the summer of

electricity efficiency improvement programs 2006
(funding of audits) = Consideration to phasing in new types of CDM
= Distributed energy and standby generator programs programs to ensure proven technology, customer

acceptance and proven administration

= Conservation program modelled after the “20/20” = Program achlevements_wnl be tracked at least
program in California under consideration annually to allow for adjustments to demand

(customized for Northern York Region) forecasts
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= Energy Star program for new homes
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oA oA Summary of Identified Options

Ontario Power Authority Ontario Power Authority CDM and Distribution
Option | Option Name Source Notes
OPA/ Building new TS near Armitage TS.
2 | Armitage TS3 + Caps (Newmarket/ AUrora) | e chan Increased capability by 130 MW
3 | Holland Junction TS + Caps oA Increased capability by 140 MW
4 Buttonville TS OPA Build new Buttonville TS 2 at existing site.
Distribution Options 5 | Gormley Ts oPA Limited to 160 MW.
Northern York Region Electricity Supply Study - 99 - Ex  hibit A Consultation Report Northern York Region Electricity Supply Study - 100 - E  xhibit A: Consultation Report
Distribution Options D Collective LDC Submission to the Ontario Energy Boa  rd
Ontaio Poer Authorty omarorover oy COMpavrison of Buttonville TS vs. Holland Junction T S
Option 3 S - York Region Attribute Buttonville TS Holland Junction TS
Holland Junction T: \ o (Southem Most Location) (Northern Most Location)
A e — Average feeder lengths 20-25 km 10 km
»swumxi\ - (typical)
g ITAGE TS =
E T Reliability of supply Lower by about 250% Typical
N (due to longer feeder lengths)
Lead time required >2 years >1.5 year
Load serving capability 2015, 2012 2014, 2011
(With and without Keele
Valley NUG)
Estimated feeders and $47M to $57 M $14 M
associated equipment costs (depending on ROWs, O/H and U/G)
- A Incremental distribution peak 9 MW -
losses
ARRGRBIS Estimated annual cost of $1 Miyear -
incremental distribution losses

NORTH YORK

(Based on the Report from the three LDCs to OEB dated June 27, 2005)
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Collective LDC Submission to the Ontario Energy Boa  rd D Summary of Comments on Distribution

Ontario Power Authority Comparison of Northern Distribution Options Ontario Power Authority Option Evaluation from Working Group

Attribute Holland New Market Aurora Gormley ey ||y |lery |l B

Junction L | e | | I T

Reliability of typical Typical typical Lower by about 100

supply (due to longer feeder length: “Joutonvie TS

Lead time >1.5 year >1.5 year >1.5 year >1.5 year Highlights of Holland Junction TS _:

Estimated feede! $14 M $13-$15M | $16 -$18 M $22 M

and associated Social, Economic and Environmental Impacts (Rank =1 ):

equipment costs = Away from high-density areas;

= Unlikely to cause concern with public with respect to EMFs

Load serving 2011, 2014| 2010, 2013 | 2010, 2013 2012, 2015 = Concern about visual impact that may be able to be mitigated

capability = Likely On existing ROW and far enough away from land used for crops

(with and

without NUG) Feasibility (Rank = 1):

Incremental peak - - - 5-6 MW = Able to alleviate bottlenecks #2 and #3, close to new load pockets

losses ($500K/year) = Does not require the upgrade / new transmission lines

(Based on preliminary information from the three LDCs) Affordability (Rank =1):
= Least cost option along with Newmarket ($14M)
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Ontario Power Authority

Northern York Region Electricity Supply Study

Summary of Comments on Distribution
Option Evaluation from Working Group

Exhibit Eonsultation Report

oPA

Ontario Power Authority

Soliciting Feedback for Phase 1 Resolution

Northern York Region Electricity Supply Study

Ontario Power Authority

ankig: 1-8est 3 =worst

Disaibuion

Highlights of Holland Junction TS - continued  :

Reliability (Rank = 1):
= Does not rely on Tap Line to Armitage
= Close to new loads allowing for short feeder lengths

Certainty (Rank = 3):

= Not as certain as Buttonville site

= Some uncertainty with respect to joint easement by Ontario Federation of
Naturalists

Alignment with Other Regulations / Long-Term Planni
= At par with other options

ng (Rank = 1):

-105- E  xhibit A: Consultation Report

Holland Junction
Where is Holland Junction?

X ST e
Add capacitors
at existing
Transformers

A

it

York Region
Tmmon s

Add
Holland Junction TS

Aggressive CDM to
reduce load on Tap
line to Armitage TS
and transformers

NORTH YORK
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Brown Hill TS
An Example of how Holland Junction TS might look

Ontario Power Authority

Northern York Region Electricity Supply E

Tap:Line to
Armitage T.

N
~
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=
/ <

~
Clareville to
Minden Line
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Transformer
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oPA

Ontario Power Authority

Exhibit £&onsultation Report

oPA

Ontario Power Authority

Summary of Identified Options
Transmission Options

Transmission Options

Northern York Region Electricity Supply Study - 109 - xhibit A: Consultation Report

Summary of Identified Options

Ontario Power Authority Transmission Options

# | Transmission Major Facility Source of ROW
Option Name Option

6 | 230 kV Lines from Buttonville to 24 km of overhead and/or underground linpsOPA ROW #3
Armitage Existing

7 | 115KV lines from Buttonville to 24 km of overhead and/or underground linpsOPA ROW #3
Armitage Existing

8 | 230 kV lines from Buttonville to 10 km of overhead and/or underground linpsOPA ROW #3
Gormley Existing

9 | Existing Corridor 25 km of overhead lines Markham ROW #3
O/H Parkway to Armitage A Existing

10 | Existing Corridor 25 km of overhead and Underground ines| Markham ROW #3
O/H and Underground Parkway to n Existing
Armitage

11 | Existing Corrdior 25 km of AC/DC multi-cct Markham ROW #3
ACIDC Parkway to Armitage overhead lines and AC/DC converter statiqna3 Existing

12| 404 Comidor 30 km of overhead and underground lines | Markham ROW #2
Parkway to Armitage BL New

13 | Existing Corridor 44 km of overhead lines next to existing | Markham ROW #1
Claireville to Armitage Claireville-Armitage line c1 Existing

14 | Existing Corridor Reconductor 44 km of lines with high Markham ROW #1
Claireville to Armitage with FACTS | capacity conductors and install Flexible AG C2 Existing

i System (FACTS)
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Summary of Identified Options

Ontario Power Authority Options Combine Together to Make Alternatives

Northern York Region Electricity Supply Study - 111 - xhibit A: Consultation Report

Proposed Transmission ROW Options

Ontario Power Authority

# | Transmission Major Facility Source of ROW # | Transmission Major Facility Source of New
Option Name Option Option Name Option ROW
15 | 400 Coridor 49 km of overhead and underground lines | Markham ROW #4 24| Highway 9 New TS to Armitage and | «New 500/230 kv TS Robert Jones | ROW #9
Claireville to Armitage D1 New existing 115 kV Buttonville Line +27 km of 230 kV overhead line to Armitage
16 | 427 Condior 46 km of overhead and underground lines | Markham ROW #7
Claireville to Armitage E1 New Short term relief:
17 | 115V Corridor 55 km of overhead lines Markham 2 +Refurbishing existing Buttonville line
Essato Armitage 230 kV facilities at Essa F1 New +230/115 kV Auto
+115/44 kV 20 MVA transformer
18 | Corridor #2 (Go Transit) 62 km of overhead lines Markham ROW #6
Essa to Armitage 230 KV failties at Essa Gl New
19 | corridor #3 55 km of overhead lines Markham 2
Essato Armitage New 500/230 kV station HL New
20 | Claireveille to Kleinberg to Armitage | 48 km of overhead lines Markham ROW #5
I New
21 | Cherrywood to Armitage 37 km of overhead lines Markham 2
a New
22 | 230 kv Tap Upgrade and Extension | *Reconductor Tap from Holland Marsh | OPA ROW #1
Junction to Armitage TS. Existing
*Extend line if Armitage TS3 is built
23| Long Term GTA Bypass Multi-stages, 500/230 Lines and anew | Markham ROW #8
5001230 kV station u New
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Proposed Transmission ROW Options

Ontario Power Authority

York Region

ROW #1. ROW #2
Claireville TS Parkway TS
Armitage T Armitage

(Existing ROW) \ vy 404

Kleinburg TS to “ =
Armitage TS \
(6 km new \ - Parkway TS
ROW) o Amitage TS
s (Existing ROW)

GORMLEY, ~
2

RICHMOND HILL JCT

& (Hwy 400 ROW)

Northern York Region Electricity Supply Study - 113 -
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Ministry of Transportation Comment on
400 Series Highway ROWs

Ontario Power Authority

Barrie

ROW #6: ROW #8;
GTA Bypass
New TS to
Armitage TS
(Hwy 8 ROW)
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Typical Costs for Transmission Lines

Ontario Power Authority

= ROWs are sized for highway use only (kept for
future expansions)

= Maintenance of transmission lines will create
otherwise unnecessary work zones (safety and
traffic congestion issues)

= Danger of falling ice if lines run close to highways

= Property owners adjacent to MTO highway
corridors have the same concerns as property
owners elsewhere

Some representatives of working group felt that there was still a small chance
that the use of such a corridor would be approved through a political decision

Northern York Region Electricity Supply Study - 115 - xhibit A: Consultation Report

115 kV 2-circuit line = $0.9 M to $1.2 M/km

230 kV 2-circuit line = $1.2 M to $1.6 M/km

230 kV 2-circuit cable = $6 M/km

500 kV 2-circuit line = $1.8M to $2.5 M/km

230 kV AC/DC multi-circuit line = $1.6 M to $2 M/km

*Re-conductor with high capacity conductor = $0.7 M to $0.9 M/km

(Suitable only for use in high level comparison of the transmission options,
ROW costs, engineering and design, contingencies not included, +/- 40%
accuracy)
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oPA

Ontario Power Authority

Typical Costs for Transmission Lines

oPA

Exhibit £&onsultation Report

Process Used for Evaluation

Ontario Power Authority

For Option 3:
«Two 230/115 kV transformers = $9 M

For Option 11:
«Two AC/DC converter stations (160 MW each) = $100 M

For Option 14:
*Flexible AC Transmission System (Series capacitor) = $20 M

For Options 23 and 24:
*500/230 kV Transformer Station = $110 M

For Option 24:
*One 230/115 kV transformer = $4.5 M

(Suitable only for use in high level comparison of the transmission
options, ROW costs, engineering and design, contingencies not
included, +/- 40% accuracy)

Inventory options (OPA and working group
generated)

Look into feasibility of ROW use (MOT) and
rough costing (OPA)

Ask the working group to choose their top 5
options to screen out “dogs”

Divide options into 3 categories (all
underground, all overhead, partial underground)
Evaluate each category separately to determine
best option(s) in each category
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Summary Feedback from
Working Group Representatives

Ontario Power Authority

Ontario Power Authority

Summary Feedback from
Working Group Advisors

When asked to identify their Top 5 Preferred Transmission
Options , working group representatives provided the
following suggestions:

= Existing ROWs chosen most often

= Highway ROWSs chosen by some - 404 chosen most often,
Highway 9 next

Claireville to Armitage via Kleinburg suggested by some

= Partial undergrounding suggested by some through urban areas
= Undergrounding costs attributed to benefiting party

= Tap Upgrade from Holland Junction to Armitage almost always
chosen

= Reconductoring Claireville to Armitage (FACTS) chosen often
= Eliminate any option for new corridor >40km

Wh

en asked to identify their Top 5 Preferred Transmission

Options , working group advisors (excluding OPA’s technical
advisors) provided the following suggestions:

Existing ROW preferred
Eliminate MOT options based on feeback from ministry

Buttonville to Armitage financially and technically optimal
solution

115KV option is sub-optimal (surrounded by 230kV lines)
FACTS option higher cost but chosen
AC/DC too expensive — not chosen

500/230 kV transformer option super expensive
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Options Most Often Chosen from
Representatives and Advisors

Ontario Power Authority

Ontario Po

Screened out Transmission Options

wer Authority

= Option 22 — 230 kV Tap Upgrade and Extension

= Option 6 -230 kV Lines from Buttonville to Armitage
= Option 8 - 230 kV Lines from Buttonville to Gormley
= Option 14 — Claireville to Armitage with FACTS

= Next Four Chosen equally often
= Options 7 — 115 kV lines from Buttonville to Armitage
= Option 9 — O/H Parkway TS to Armitage TS
= Option 13 — Clairville to Armitage
= Option 12 — 404 Corridor — Parkway to Armitage
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Decision Tree for
Transmission Options

Ontario Power Authority

Option15 | 400 Corridor Claireville to Armitage

Option 16 | 427 Corridor Claireville to Armitage

Option 17 | 115 kV Corridor Essa to Armitage

Option 18 | Corridor #2 (Go Transit) Essa to Armitage

Option 19 | Corridor #3 Essa to Armitage

Option 21 | Cherrywood to Armitage

Option 23 | Long Term GTA Bypass

Option 24 | Hwy 9 New TS with Transmission Line to Armitage

The screened out options were either not chosen or least chosen by
the working group when asked to identify their top 5 choices

xhibit A: Consultation Report

What is the Best Option for Each Branch?

Ontario Power Authority

= Two key unknown decision points that must
be taken into consideration in deciding on
best transmission options
= EA’s Decision on Appropriate Mitigation
(Underground / Overhead)
= Ministry of Transportation’s / Other’s Decision
approval to use ROWs
= We are seeking your input on best option at
each “branch” of decision tree as well as
feedback on decision points
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All Transmission Options

ROW
Available?

All Underground

?

All Overhead

ROW
Available?

Mitigation?

ROW
Partial Underground \ Available?

Northern York Region Electricity Supply Study - 124 -

xhibit A: Consultation Report

GRID Management Consulting Inc.

Page 119



Northern York Region Electricity Supply Study

Pros and Cons of Options
Fully Underground Transmission

oPA

Ontario Power Authority

Exhibit £&onsultation Report

Pros and Cons of Options
Overhead Transmission

oPA

Ontario Power Authority

Reiabily

With lines fully Buttonville to Option 6 has
underground, only Gormley is roughly capability of closing
the shortest options half the length (and the loop to increase
that provided cost) of Buttonville reliability for the
diversity of supply to Armitage whole region

were considered

The working group felt that Option 8 would be the best option in this category

ranking: 12805t 3-wWarst

om Butonville (o Amiiage
om Buttonvile to Gomi

14

Exsting Cordor Clarevile 0 Armitage.
WFACTS

General Observations:

= Claireville to Armitage ROW options had similar social concerns
but at the same time were inferior options from a technical and cost
perspective

= 115 kV option from Buttonville to Armitage had similar social
concerns but at the same time was inferior from a technical
perspective
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Pros and Cons of Options
Partially Underground Transmission

PA

Ontario Power Authority

Transmission Line Design Practices in Ontario
Current & Past Practice

Ontario Power Authority

Transn Underground
[_6c[230 kv Uines from Butonvile to Armitage
[8cl230 1V tines from Buttonvile to Gorm

General Observations:

= 404 Corridor option had uncertainty with respect to horizontal lines
to connect with TS coupled with uncertainty with ROW approvals
from Ministry of Transportation

Northern York Region Electricity Supply Study - 127 - xhibit A: Consultation Report

Transmission Line Design Practices in Ontario
Technical Exceptions

Ontario Power Authority

= All transmission lines in Ontario are built
overhead unless a specific reason makes
underground construction necessary

= The current transmission tariffs are designed to
recover the costs of building and maintaining an
overhead transmission system

= The cost of underground construction is five to
ten times the cost of overhead depending on the
specific circumstances
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Transmission Line Design Practices in Ontario
“Mitigation” Exceptions

Ontario Power Authority

= Underground to deliver power under bodies of
water too wide for overhead lines

= Underground on industrial sites to avoid hazards
and obstacles

= To permit crossing of transmission lines with
other transmission lines using short cable
sections

Underground where homes and businesses in
built up areas would have to be displaced to
provide land for overhead lines

= Underground to avoid placing transmission lines
on arrival and departure flight paths for airports

= Underground for wide highway crossings where
overhead lines would put vehicles at risk

Underground to avoid congestion on city streets
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Dp’: Transmission Line Design Practices in Ontario Dpn Transmission Line Design Practices in Ontario
Ontario over utority “Mitigation” Exceptions Ontario Pover utorit Current Process

= Established reasons for deviating from ordinary
= “Improved Appearance” towers (steel poles) in overhead are generally considered and built into
built up areas instead of lattice towers new designs

= Any new reasons for mitigation would have to be
directed by those accountable and qualified
during an EA process

= Extra tall towers and extra long spans to avoid
clearing vegetation in environmentally sensitive
areas

= OPA can communicate the views of the Working
Group on matters of concern such as the health
effects of EMF
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Right of Way Requirements

Ontario Power Authority Source: Class EA for Minor Transmission Facilities

= Typical ROW widths are 36.6 m
or 120 ft
= Actual widths required for
specific ROW vary because of
such things as:
= Span length
= Conductor size and sag
= The location of danger trees
= The need for helicopter
patrol
= Fall-free spacing
Typical right-of-way Width for a 230 KV Two-circuit = Buttonville to Armitage ROW

Transmission Line (Narrow-base Single Footing Towers

May be Used in Cultivated Fields of Prime Farm Land) ranges from 100 - 120 ft
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Dpl:' Dpl:' EMF Study Results

Ontario Power Authority Ontario Power Authority Apparent Anomalies

= One circuit Pole line has a higher EMF than four circuit pole line.
Reason: Fields cancel each other when there are more feeders

on pole line
= Existing 115-kV line used at 44-kV has higher EMF than 44-kV
feeder
EMF Study Results Reason: Wider spacing of wires reduces cancellation

= 230-kV line supplying a fully loaded transformer station has less
EMF than existing Buttonville to Armitage line
Reason: Current to deliver 150 MW of power at 230 kV is small,
wires higher in the area, double circuit results in cancellation
= 115-kV line will produce higher EMF levels than 230-kV line for the
same power delivered
Reason: Current twice as high at 115-kV for the same
megawatts, and conductors closer to the ground
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oA EMPF Study Results oA EMF Study Results
Ontario Power Authority One Circuit 44kV Pole Line (22MW) Ontario Power Authority Four Circuit 44kV Pole Line (22MW per circuit)
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oA EMF Study Results oA EMF Study Results
Ontario Power Authority 28KV Feeder on Existing 115kV Towers Ontario Power Authority 44KV Feeder on Existing 115kV Towers

Peak (50 WW ey
—— A (02 1)
—— in (69 M) — Ao (150 M)
500 - - -Presert 6.9MN) —Min 101 W)
400
L
& )
Ea0 . 7]
g / N
AP SR / \
\
20 AW NNAY N
iy P
/ \ / N\
100 = =
EP DNEN
50 0 @ 10 50 0 EY 100
Feetfrom Center Line Feetfrom Center Line
Northern York Region Electricity Supply Study - 138 - E  xhibit A: Consultation Report Northern York Region Electricity Supply Study - 139 - E  xhibit A: Consultation Report

GRID Management Consulting Inc. Page 122



Northern York Region Electricity Supply Study Exhibit E&onsultation Report

oPA EMF Study Results oA EMF Study Results

Ontario Power Authority Typical Double Circuit 115kV Line (150 MW) Ontario Power Authority Typical Double Circuit 230kV Line (150 MW)
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EMF Study Results
Ontario Power Authority Comparison Graph (Peak MW)
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Dpl:' Dpl:' Summary of Identified Options

Ontario Power Authority Ontario Power Authority Generation Options
2eneration Optic
# | Generation Source of Option
Option Name
25 Generic 44 kV Simple Cycle OPARFI
26 Generic 230 kV Simple Cycle OPARFI
27 Generic 230 kV Combined Cycle OPARFI

Generation Options
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Simple Cycle Option - Typical oA Simple Cycle Option - Typical

Ontario Power Authority Ontario Power Authority

120 MW Simple Cycle — 3 X GTG 120 MW Simple Cycle — 3 X GTG

« Gas Turbine « Gas Turbine

Generators Generators
« Step-up « Step-up
Transformers Transformers

« HV Switchyard « HV Switchyard
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Simple Cycle Option . .
Pplm: Typical Simple Cycle Plant Applications Pplm: Combined Cycle Option (#27)

= Gas turbines and steam turbines working
together for increased efficiency.
® Temporary power

= Waste heat from the gas turbine exhaust is used
u i i to convert water into steam in a “steam
Peaking capacity generator” for the steam turbine. The steam
turbine is connected to a electric generator that
produces electric power.

® System power factor correction and voltage
support

Combined-cycle units are made up of one or
more gas turbines, each with a waste heat steam
generator, arranged to supply steam to a single
steam turbine.
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Combined Cycle Option oA Combined Cycle Option-Typical

Ontario Power Authority Ontario Power Authority

640 MW Combined Cycle — 2 X GTG, 1XSTG

Caolng Tower T

« Gas Turbine Generator(s)

Condenser]
Electicity—ay « Waste Heat Steam
Stearn Turbing” Generator(s)
L KHea‘ Recover « Steam Turbine Generator

Steam Generator - Condenser (for steam
exhausted from steam

turbine)

IMi—+

Gas Tuhine
Blechicity

* Heat Rejection System
(Cooling Towers or cooling
system using lake water)

Compressor

T\rﬁake Hir

Combined Cycle generation is approximately 50 to 60% efficient.
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« Step-up Transformers
« HV Switchyard
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oPA Combined Cycle oPA Generation Options -

omorwesunoiy1YPICAI Combined Cycle Plant Applications Ot PowerAurty Functional Requirements

= Generator must be running while both 230-kV
lines are in service and while load exceeds
single line capability

® Base load plants

® Can provide peaking capacit: . .
P P g capacty = Generator must run continuously and reliably

] until loads no longer exceed single line
® System power factor correction and voltage capability

support
= |f generator is not in service as required and one
line fails, voltage collapse will be immediate and
a local blackout will occur
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Generation Options — oA Example —
OnaroPver iy Functional Requirements Onario Pver iy Future Generation Option Needs
= A generator that is already running due to Actual June 27 Armitage TS load with an additional 50 Megawatts

added to simulate loads on a 2009 summer peak day

provincial economic dispatch will also meet
local requirements during peak periods

|
= Any requirement to run can be determined - l?; SRSy 1
well in advance based on peak load forecasts i to tart at 11:30
so rapid start is not a requirement fe=—="- -~ ["Combined Cydle wld
Generator must run to sta
= Simple Cycle (10 min start) and Combined I
Cycle plants (2 hrs start) both meet startup (Arrows at full power)

time requirements
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Aeroderivative Gas Turbine oPA Industrial Gas Turbines

Ontario Power Authority Ontario Power Authority

GE LM6000PD

Siemens W501F
Power: 170 MW

9B1BWSD!: Rev 2
llusiration courtasy of Siemans Westinghous Power Corporation

"  Adapted from jet aircraft engines.

Stationary power generation

1 to 250 MW capacity range

Less expensive, more rugged, operate longer between overhauls, and
" Range in outputs from 3 MW to approximately 45 MW in capacity. best suited to continuous base-load operation

Simple-cycle efficiencies of 40%

" Lightweight and thermally efficient

" Rapid loading capability — 10 minutes from start to full power

"  Approaching 45% simple-cycle efficiencies
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oPA

Ontario Power Authority

Heat Recovery Steam Generators

oPA

Exhibit Eonsultation Report

Steam Turbine

Ontario Power Authority

Function: Captures waste heat in the exhaust stream of
the gas turbine to generate steam.

Function: Converts steam energy to mechanical energy
(shaft power) to drive an electric generator

(Generator not shown)
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Air Emissions

Ontario Power Authority

Noise Emissions

Ontario Power Authority

= Many gas turbines burning natural gas feature lean premixed
burners (also called dry low-NOx combustors) emit less than 25 ppm
of NOx, with laboratory performance down to 9 ppm, and
simultaneous low CO emissions acceptable to regulators in the 50 to
100 ppm range.

= Further reductions in NOx can be achieved by use of selective
catalytic reduction (SCR) or catalytic combustion. Many gas turbines
sited in locales with extremely stringent emission regulations use
SCR after-treatment to achieve single-digit (below 9 ppm) NOx
emissions.

= In Ontario, plants must meet MOE standards for ground level
concentrations of pollutants. Stack dispersion modeling is used to
determine stack heights. Simple cycle and combined cycle plants
are subject to the same environmental regulations and stack heights
are not necessarily affected by the type of plant.

Both aeroderivatives and industrial turbines are
inherently noisy. Equipment suppliers package the
turbines in acoustically treated noise enclosures to
reduce noise emitted to the surroundings to acceptable
levels.

Near field noise levels quoted are in the 85 to 90 dBA
range

Exhaust noise is attenuated via silencers (mufflers)
located in the exhaust stacks.

Noise at the exhaust stack exit is usually attenuated to
meet far field noise criteria. Noise studies are used to
define the far field noise criteria for the specific plant
location.
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Dpl:' Dpl:' Transmission Tariff Overview

Ontario Power Authority Ontario Power Authority

Transmission | Description Allocation Method Mg"imy
Tariff Pool ate

($ per kw) *
Network * >50kV All provincial electricity $2.83

« Serves all customers | rate payers
« Can flowin both

directions
Line Connection |+ >50kV « LDC customers (divided $0.82
Rate Impacts — Who Pays? . Servesoneora among LDCs by usage)
group of customers « Customers that are
« Typically flow in one directly connected to
direction transmission
Transformation Transformer stations LDC customers (divided $1.50

(>50kV on high side among LDCs by usage)
and <50kV on low side)

* Rates specified are applicable to transmission cus tomers. Retail transmission
rates vary by customer class
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IDI:I Application to York Region Dpl:l Application to York Region

Ontario Power Authority Illustrative Examples Ontario Power Authority Illustrative Examples

W Brownhill TS W Brownhill TS

Ultimately, how costs are
4 : . recovered is the decision of
Connection Line the Ontario Energy Board

Ultimately, how costs are
recovered is the decision of

Network the Ontario Energy Board
Network A/ Transformation Network
\ / \ Armitage TS
Amitage TS Newmarket / Aurora TS
Transformation
Gormley TS
Connection Line Network
/ Network /
Network
N\ Connection Line
& 4 Buttonville TS Buttonville TS
Claireville TS Parkway TS Claireville TS Parkway TS
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Capital Contributions
Source: Transmission System Code — Appendix 4 & 5

How Might Undergrounding Work?

Ontario Power Authority Ontario Power Authority

= Capital contributions are collected where the = If undergrounding is required by the Ontario Energy
Discounted Cash Flow calculation shows that a Board or the Environmental Assessment, the costs
project’s revenues will not cover its costs over the would be added to the project and the benefiting
time horizon chosen for the project (typically 25 LDCs (based on power usage) would be allocated
years) the full cost of the project — capital contributions

= Capital contributions are not typically collected for might result if revenues did not cover costs
network assets just connection assets = If underground is requested by a third party, likely a

= Capital contributions would be collected from LDCs benefiting party (benefiting from the undergrounding)
or a Customer if directly connected to the would need to provide a capital contribution for the
transmission line additional cost of undergrounding

Capital Contributions Ensure that the Transmission
Tariff Pools are Held Harmless
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The ultimate decision on cost allocation is with the OEB
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Dpl:' Distribution Recovery Issues Dpl:' Generation Issues

Ontario Power Authority Ontario Power Authority

= Feeders coming off of a Transformer Station * Ageneralor receives payment through the wholesale
market administered by the Independent Electricity

are paid for by LDCs System Operator

= |f distribution feeders out of a Transformer = Energy and operating reserve costs are allocated to rate
Station are being shared among a number of payers across the province

. = |f OPA provides support payments to a generator this
LDCs, the cost will be shared based on usage would likely be recovered through the Global Adjustment

Charge (ie. would be allocated to rate payers across the
province)

OPA contracts with generators would have to obtain
approval from the Ontario Energy Board
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Conservation Demand Management

Ontario Power Authority

= Existing LDC Conservation Demand Management
programs that have been approved by the OEB will be
recovered from LDC customers
= PowerStream $6.4M
= Newmarket  $1.2M
= Aurora $820K
= Hydro One $39.5M (across their entire network)
= [nitiatives above and beyond the existing projects could
be funded by the OPA or the LDC (the method of
recovery of these funds have not yet been determined)
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