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EXECUTIVE SUMMARY
This document represents the accumulated information and details following the Haliburton Solar and

Wind (HSW) Feasibility Study dated January 2013.

The document reviews the two primary programs that have been investigated in order to determine the
best and most practical means of delivering power from the Emmerson Dam to the benefit of owner.
A thorough analysis of equipment manufacturers was undertaken and, based on the characteristics of

the dam, a non-intrusive application has been recommended. Our emphasis was to be responsible

with upfront capital cost and ensure the best return on investment when measured against available

options. HSW was careful to ensure the equipment would produce on a consistent basis with minimal
human intervention.

It is the opinion of Haliburton Solar and Wind (HSW) that the Emmerson Dam should be pursue a Net

Metering waterpower project as it provides the strongest return on investment, and greater flexibility
regarding contractual obligations. For example, a Net Metering contract can be cancelled with a ninety
(90) day notice period, unlike its Small Feed-in-Tariff (FIT) counterpart.

A Small FIT application and expansion of the system can be considered later with no consequence.
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THE EMMERSON SITE
THE DAM
The Ontario Dam Safety Guidelines (ODSG) define a “Small Dam” as having a height less than 7.5
metres and a maximum reservoir storages volume less than 100,000 metres3.

The maximum height of the Emmerson Dam has been conservatively defined as 6.7 metres, based on
the difference between the crest of the weir immediately south of the main sluice (El. 323.7) and
streambed elevation at the toe of the apron (El. 317.0). The maximum storage volume is

approximately 2,000 metres3 based on a maximum dam crest elevation of 324.3 (crest of highest fixed

weir), and a reservoir streambed elevation of 321.0.

Appendix B summarizes the available head and flow data at the Emmerson Dam. The results show that
the dam is defined by low head and low flow.

Finally, the dam is also a critical habitat for white sucker and walleye fish, as it is their primary
spawning habitat.

EMMERSON LUMBER HYDRO CONSUMPTION
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GALT GREEN ENERGY
COMPANY PROFILE
Formerly known as Rapid-Eau Technologies Inc., Galt Green Energy (“Galt”) has specialized in small and
micro hydro development since 1980. Arguably one of Canada’s most innovative companies in this
segment, Galt has received significant recognition, both domestically and internationally.

Their Eco-Siphon Packaged Hydro Station combines their patented turbine design with their industry
leading siphon system. This provides an economical and environmentally friendly method of

extracting low head energy from rivers and streams, normally found on dams, canals, low waterfalls,
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and river rapids. It eliminates the high cost associated with civil works and public assembly, the high

operational cost associated with maintenance, and the biological damage done to fish passing through
the turbine.

Recognition and Awards include:





1986 Canada Award for Excellence in Innovation (Finalist).

1988 Valued Contribution to Small Hydro, Ministry of Energy

1991 Outstanding Contribution to Independent Power Industry

2004 Seminar Recognition (Vienna, Austria) – 13th International Seminar on Hydro Power Plants
(“Hydro Power – A Renewable and Sustainable Resource”)



2006 Seminar Recognition (Vienna, Austria) – 14th International Seminar on Hydro Power Plants
(“The Development and Application of Fish-Friendly Design Criteria for a Vaneless Turbine
using CFD Analysis”)



2008 Seminar Recognition (Vienna, Austria) – 15th International Seminar on Hydro Power Plants
(“The Design and Testing of Fish-Friendly Axial Flow Runner in a Vaneless Turbine”)

ECO SIPHON HYDRO STATION
Appendix A shows the patented water turbine casing mounted in a turbine house, with the turbine’s
intake facing downward toward a trash rack system used to screen the incoming water. The house
sits in the head pond on 4 adjustable legs.

The water conveyance system is submerged in the head pond and in the tailrace to form a barrier to
the entrance of air. Water is drawn into the turbine through suction generated by a pump until the
turbine begins rotation. At this time the suction pump is no longer needed as the remaining air is
mixed with flowing water until all the air is expelled into the tailrace.

The turbine uses a low speed, low velocity fish-friendly runner operating under a vacuum at the top
of the siphon loop formed by the intake, turbine and discharge piping.

The application of the Eco-Siphon Packaged Hydro Station is governed by two factors, the size of the
turbine and the elevation between the head pond and tailrace. The practical application of the
technology is limited to about 7 metres in stations using turbines less than 800 mm, and to 6
metres when using turbines more than 1.5 metres in diameter.

Key Features
1. Well made.

The house containing the turbine is constructed to resist the entry of water and is selfdraining. The housing is coated steel to resist corrosion. The skirt that projects into the
water, and the trash racks, are made from stainless steel.
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2. Reduced civil works.

The technology reduces the civil works required on site as all the major components, except
the supports for the discharge piping, can be manufactured under ideal conditions at a

factory and shipped assembled to site. The extent of civil work typically includes supporting
the discharge piping system, any excavation that may be required for the draft tube, and the
creation of a small pond under the station.

3. Control & Protection System.

Control of the station is by a programmable logic controller (PLC). The PLC has inputs for

mechanical and electrical parameters to allow for the automatic generator protection and

alarm system. It also controls the start-up and shut-down of the system, as well as sensing
blockages of the trash rack, internal/external temperatures, and water levels. All of this
information is available at the station or remotely through wire or wireless connections.
Station power can be single or three phase with voltages from 115 to 600.
4. Adjustable station supports.

Allow for an irregular bottom and to elevate the station for access to the trash racks or
excessive rises in the water level.

5. Horizontal trash racks.

Greatly reduces the depth of head pond needed to draw water into the turbine house, and
reduces the infiltration of air into the piping system.

6. Air Admission Valve.

The siphon is broken by the admittance of air through a valve, allowing the turbine to be dry

when not in operation. An expensive turbine isolation valve is not required and there is ready
access for maintenance and repairs.

7. Elastic coupling.

An elastic coupling is employed between the turbine discharge and the piping system

conveying the water to the draft tube. This coupling eliminates vibrations in the discharge

piping from reaching the turbine house and facilitates access to the discharge of the turbine
for maintenance and repairs.

Key Components
1. Turbine.
The turbine is a patented horizontal axial flow propeller turbine with inboard and outboard
antifriction bearings. The outboard bearing is protected from water infiltration through a

stainless lip seal running on a hardened stainless sleeve. The turbine runner (rotor) is a

seven (7) blade proprietary design which allows the top of the runner to be placed up to
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seven (7) metres above tail water. All hardware is stainless steel.
2. Siphon Pump.

A commercial design capable of developing in excess of two (2) metres of vacuum.

3. Air Admission Valve.

A six (6) inch butterfly valve closed by a 110 volt linear actuator (motor driven screw). On
shutdown, the valve is opened by a counterweight.

4. Induction Generator.

Voltage and frequency dictated by the electrical grid. The turbine speed is increased to
1200rpm by an air-cooled helical gearbox with a service factor of two (2).

5. Control & Protection System.

The control system is based on an open programmable logic controller (PLC) which is
designed to facilitate unattended operation and can be further complimented by optional
components. It will interface with the siphon pump, air admission valve, generator

protection relay, generator contactor, and turbine-generator instruments to provide

complete integration. All circuits are designed for fail-safe operation, and a touchscreen
interface is provided for basic control and configuration of the system.

6. Switchgear.
A manual disconnect switch serves as the electrical connection point and to isolate the

station from the electrical grid. Power from the generator is delivered to a contactor with

overload protection. A multi-function generator protection relay is supplied to protect the
generator from grid related disturbances and to provide power metering.

Optional Components
1. Guide Vane Assembly.

Consists of eight (8) stainless steel vanes that act to control the degree of rotation in the water
approaching the runner. The less rotation the water has, the greater the flow through the

runner. By adjusting the guide vanes, the maximum power of the turbine can be reduced to
1/3 of its rated power.
2. SCADA System.

Provides operator friendly graphic displays for local and remote control, monitoring, and data

storage, acquisition, and trending. It is comprised of a single industrial computer with a
touchscreen HMI terminal.
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SUITABILITY FOR EMMERSON DAM
It is the opinion of Haliburton Solar and Wind (HSW) that the Eco-Siphon Packaged Hydro Station
developed by Galt Green Energy Inc. is a suitable solution for generating power from the Emmerson
Dam.
Our opinion is based on the following:
1. Suitability of the technology to the local environment.


Technology is meant for extracting energy from sources with low head (less than 7m).



Reduces the biological damage done to fish passing through the turbine.

2. Reduced cost of civil works.


All major components manufactured under ideal factory conditions. Shipped assembled
to site.



Adjustable station supports allow station to adapt to irregular bottom.



Estimated aggregate cost of $20,000.

3. Control & Protection System.


Allows remote monitoring and control of station.
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COST, POWER AND ENERGY
POWER ESTIMATE
Power is the rate at which power is consumed and is typically expressed in watts (W) or kilowatts

(kW). The amount of power available from a micro hydro system is directly related to the flow rate,
head, the force of gravity, and the overall efficiency of the system. It is calculated using the
following:

Pth = Q x H x g x Ef

Pth:

Theoretical power output in kW

H:

Gross head in metres

Q:
g:

E f:

Usable flow rate in m3/s

Gravitational constant (9.8m/s2)
Efficiency factor

Even though the Drag River is regulated by the Trent-Severn waterway, there is still considerable
variation in flow patterns in the Drag River from year to year.

Based on consultation with Galt Green Energy and analysis of the available head/flow data as detailed
in Appendix B, it is our opinion that a two (2) turbine system should be employed, producing 67
kilowatts (kW) at the generator.

i.

500mm Turbine:


This unregulated, fish-friendly turbine will produce approximately 27kW at the

generator at six (6) metres of head. The average flow required is 0.6m3/s.



Formula Reference:

 Pth = 0.6 x 6 x 9.8 x 76.5%



ii.

Note: Power production and the efficiency factor are conservative estimates.

610mm Turbine:


This unregulated, fish-friendly turbine will produce approximately 40kW at the

generator at six (6) metres of head. The minimum flow required is 0.9m3/s


Formula Reference:

 Pth = 0.9 x 6 x 9.8 x 76.5%



Note: Power production and the efficiency factor are conservative estimates.

ENERGY ESTIMATE
Energy is the amount of power consumed over a period of time and is typically expressed in watt-

hours (Wh) or kilowatt-hours (kWh). The amount of energy produced from a micro hydro system is
directly related to the power available at the generator, percentage of time the minimum flow is
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met/exceeded, and the overall efficiency of the system. It is calculated using the formula below:
Eth:

Eth = Pth x (HD x DY) x OF

Theoretical energy output in
kilowatt-hours (kWh)

Pth:

Theoretical power output in kW

DY:

Days per Year

OF:

Percentage of time the minimum

H D:

Hours per Day

flow is met/exceeded

Even though the Drag River is regulated by the Trent-Severn waterway, there is still considerable
variation in flow patterns in the Drag River from year to year.

Based on consultation with Galt Green Energy and analysis of the available head/flow data as detailed
in Appendix B, it is our opinion that this two (2) turbine system will produce approximately
387,630kWh annually. All estimates are considered to be reasonable and conservative.

i.

500mm Turbine:



This turbine will produce approximately 177,390kWh annually.
Reference formula:

 Eth = 27 x (24 x 365) x 0.75



ii.

Note: Factor used to calculate OF is obtained from the Cumming, Cockburn &

Associates flow duration curve.

610mm Turbine:



This turbine will produce approximately 210,240kWh annually.
Reference formula:

 Eth = 40 x (24 x 365) x 0.60



Note: Factor used to calculate OF is obtained from the Cumming, Cockburn &

Associates flow duration curve.
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FEED-IN-TARIFF (FIT) PROGRAM
OVERVIEW
As part of the Green Energy Act (GEA) of 2009, the FIT Program is designed to encourage the
development of renewable energy projects across Ontario in an effort to position the province as a
global leader within the industry.

It consists of two programs which are defined by the amount of power generated. These include:
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i.

ii.

microFIT.
FIT.

The microFIT program is designed for on-grid renewable energy systems which generate up to ten

(10) kilowatts of power whereas the FIT program is designed for those which generate more than ten
(10) kilowatts of power. Both programs provide a means for participants to earn an income based on
the amount of energy they supply to the provincial electrical grid.

In either program, participants are paid a fixed rate per kilowatt-hour which is secured by a twenty

year contract. The contract is designed to allow the participant to recover the capital costs associated
with the project and earn a reasonable return on their investment. Payments are made by the

participant’s local electricity distribution company and coincide with their regular billing cycle.
On August 16, 2013 the Ontario Ministry of Energy directed the Ontario Power Authority (OPA) to

make several changes to the FIT program prior to the re-opening of the application window in the
fall of 2013. The primary change that positively impacts this project is the rate paid per kilowatthour, which increased from $0.131 to $0.148.

COST ESTIMATE
Cost Projections
One (1) 67kW Eco-Siphon Package:
[one(1) 500mm & one (1) 610mm turbine]

Civil Works Estimate:
Permit to Take Water Application Fee (Category 2):
Feed-in-Tariff (FIT) Application Fee:
Feed-in-Tariff (FIT) Security

HSW Project Management Fee:

$284,000
$20,000
$750

$500

$1,000
$306,250
30,500

$336,750

Revenue Projections
As of August 16, 2013, the rate of 14.8 cents/kWh applies to waterpower projects of any size and
will experience an annual escalation percentage based on based on the Consumer Price Index.

In addition, rates will also be based on time differentiated factors to encourage production during
on-peak hours. The peak performance factor for all on-peak and off-peak hours are 1.35 and
0.90, respectively.

i.

500mm Turbine:


ii.

Approximately 58,540 on-peak kilowatt-hours and 118,850 off-peak kilowatt
hours produced annually.

610mm Turbine:
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Approximately 69,380 on-peak kilowatt-hours and 140,860 off-peak kilowatt
hours produced annually.

Contract period is forty (40) years.
Based on the above and using relevant head/flow data, preliminary projections indicate lifetime
revenues for the investment in excess of $2.4 million, or $60,000 annually.

PROCESS AND TIMELINES
The process below is based on Version 2.1 and should be interpreted using the following documents:


FIT 2.1 Rules; FIT 2.1 Standard Definitions; FIT 2.1 Contract; and the Current price schedule

1. Register a “My FIT” online profile with the Ontario Power Authority (OPA).
2. Create and submit a new application through your “My FIT” online profile.
3. Deliver a hard copy of your application to the OPA within five (5) business days of Step 2.
4. Await posting of the “Offer List” on the OPA’s website following the Application Period.

Step 2: Notable Documents Required


HST Registration Number (if applicable)



Property Identification Number (PIN)
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Connection information provided from a completed Hydro One “Form A – Pre-Fit Consultation”

Step 3: Notable Documents Required


[Prescribed Form] - Application Checklist



[Prescribed Form] – LDC/IESO Authorization Letter



[Prescribed Form] – Evidence of Site Access Rights; Ex. Deed, land transfer, etc.



[Prescribed Form] – Waterpower Declaration



Application Fee



Application Security



Void Cheque
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Additional Fee Schedule
Legal: $1,500
Title searches: $500
Prep & filing: $6,500
Electrical: $4,800
Connection Impact Assessment (CIA): $5,400
Contingency $1,000
Total $19,700

Notes:
1) Based on 67 kW site
2) Security deposit is refundable
3) Does not include applicable taxes
4) Based on quotation provided by Wentzel Environmental Contracting
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1

2

3

4

5

6

7

8

Hydro Quebec Provincial Bond

67kW Small FIT system

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Payback Period = Cost of Investment ÷ Est. Annual Income Stream
$336,750.00 ÷
$57,369.24 = 5.87 Years

Return on Investment (%) = Prot from Investment ÷ Cost of Investment
$1,958,019.60 ÷
$336,750.00 = 581%

mail to: PO Box 1470 deliver to: Unit 2, 153 Mallard Road, Haliburton ON K0M 1S0 phone: 705.455.2637 email: info@haliburtonsolarandwind.com
www.haliburtonsolarandwind.com

600%
500%
400%
300%
200%
100%
0%
‐100% 0

‐$336,750.00
$57,369.24
$2,294,769.60
387,630
$
0.148

Comparison over Lifeme of Investment

Cost of Investment (principal):
Est. Annual Income Stream:
Est. Total Income Stream:
Est, Annual Producon (kWh):
microFIT Rate (kWh)

17.0%

Payback Period = Cost of Investment ÷ Est. Annual Income Stream
$336,750.00 ÷
$14,177.18 = 23.8 Years

Return on Investment (%) = Prot from Investment ÷ Cost of Investment
$567,087.00 ÷ $336,750.00 = 168%

67 kW Small FIT system. Contract term is 40 years.

‐$336,750.00
$14,177.18
$567,087.00

For ease of comparison, the equivalent annual xed interest rate for this microFIT investment is approximately
(Formula: Est. Annual Income Stream ÷ Inial Investment)

Scenario No. 2:

Initial Investment (Principal):
Annual Interest Payment:
Est. Value of Bond in 20 years:

For ease of comparison, the calculaons below are based on a bond term of 40 years.

Scenario No. 1: Hydro Quebec Provincial Bond (40 Years, 4.21% Ask Yield).

FEED-IN-TARIFF (FIT) FEATURE SHEET

NET METERING
OVERVIEW
Participants are allowed to supply self-generated electricity, from renewable sources, to Ontario’s

electrical grid in exchange for credits toward their variable energy costs. One (1) credit is equal to one

(1) kilowatt-hour (kWh). The value of the electricity supplied to the grid is subtracted from the value of
electricity consumed from the grid and the result is the “net” difference.
A net metering system should seek to “net” all variable energy costs to zero; however, the involvement
of photovoltaic allow owners the relative ease of choosing the extent of their participation and
expanding their system in the future.

Credits are generated when more energy is supplied than consumed in a billing cycle. These credits
will be applied against your next bill. If more credits exist than are required, they may be carried
forward for up to twelve (12) months.

Typical Monthly Bill

Breakdown of Charges
1. Electricity

Variable

2. Delivery


Customer Service Charge

Fixed



Distribution Charge

Variable



Transmission Charge

Variable

3. Regulatory


The Wholesale Market Service Charge



Standard Supply Service Charge

4. Debt Retirement

Variable
Fixed
Variable

COST ESTIMATE
Cost Projections
One (1) 27kW Eco-Siphon Package:

$150,000
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(500mm turbine)

Civil Works Estimate:
Electrical:

Permit to Take Water Application Fee (Category 2):
Feed-in-Tariff (FIT) Application Fee:

$20,000

$22,800
$750

$500

Feed-in-Tariff (FIT) Security

$1,000

HSW Project Management Fee:

30,500

Connection Impact Assessment (CIA):
Total (Pre-tax):

$5,400

$230,950

PROCESS AND TIMELINES
Participants are allowed to supply self-generated electricity, from renewable sources, to Ontario’s
electrical grid in exchange for credits toward their energy costs. The value of the electricity supplied to
the grid is subtracted from the value of electricity consumed from the grid and the result is the “net”
difference.
Credits are generated when more energy is supplied than consumed in a billing cycle. These credits
will be applied against your next bill. If more credits exist than are required, they may be carried
forward for up to eleven (11) months.

Process

1. Applicant to complete Hydro One’s “Form A – Pre-FIT Consultation”.

2. Hydro One to arrange meeting within fifteen (15) business days of receiving completed Form A.
3. Applicant to submit a Connection Impact Assessment (CIA) application. This consists of the
following:


Hydro One’s “Form B – Connection Impact Assessment”.
(Engineer stamp required.)



Connection Impact Assessment Fee in the amount of $3,000 + HST.
(Refund Policy: Non-refundable upon commencement).



Signed Study Agreement.



Single Line Diagram.
(Engineer stamp required. Maximum dimensions are 11”x17”).



Distribution Operating Map.
(Obtained from Pre-FIT Consultation).

4. Hydro One to issue “Agreement Package” and assign an Account Executive within sixty (60) days
following receipt of completed CIA application. The Agreement Package consists of the
following:


Final report: outlines Hydro One’s decision and any requirements for installation.
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Distribution Connection Agreement: terms & conditions of participating in program.



Class C Estimate: outlines potential upgrade costs to facilitate the net metering
connection.

5. Applicant to review, complete, and return Agreement Package within six (6) months to Account
Executive. Ideal timeframe is four (4) months. Must also establish a target date for final
connection.
6. Applicant to begin & complete project installation by target date.
7. Applicant to arrange inspection of completed project by Electrical Safety Authority (ESA) and
obtain approval. Copy of approval letter to be sent to Account Executive.
8. Hydro One to replace Applicant’s existing meter with a bi-directional meter and finalize
connection.

Typical Costs:

1. Potential connection costs to the grid if none exists.
2. Connection Impact Assessment Fee (CIA) Fee.
3. Potential upgrade costs to facilitate net metering connection.
4. Capital costs associated with the generation system (design, equipment, installation, etc.).
5. Electrical Safety Authority (ESA) inspection.

Energy Bill Charges:

Under Hydro One’s Net Metering Program, participants are able to “net” their variable Electricity
Charges to zero.
Charges, as they appear on the typical bill, appear and are composed of the following:
i.

Electricity (Variable).

ii.

Delivery (Mixed).

iii.

iv.



Customer Service Charge (Fixed).



Distribution Charge (Variable).



Transmission Charge (Variable).

Regulatory (Variable).


Wholesale Market Service Charge.



Standard Supply Service Charge.

Debt Retirement (Variable).
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Please note: Fixed Charges can vary by region. To determine an accurate cost, we recommend you
speak with Hydro One.
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2012 Hydro Cost
(Top 3)

2012 Fixed Charges

$480

Year 7 (early)

1051%
Pro

t from Investment ÷ Cost of Investment

Return on Investment:

Cost of Investment ÷ Est. Annual Income Stream

Payback Period:

91% Reduction

mail to: PO Box 1470 deliver to: Unit 2, 153 Mallard Road, Haliburton ON K0M 1S0 phone: 705.455.2637 email: info@haliburtonsolarandwind.com
www.haliburtonsolarandwind.com

96% Reduction

2012 Annual Fixed Charges)]} ÷ 2012 Hydro Cost

Formula: {2012 Hydro Cost ‐ [2012 Hydro Cost ‐ (2012 Hydro Cost Top 3) +

2012 Hydro Cost

$26,274

Formula: 2012 Hydro Usage (Top 3) ÷ 2012 Hydro Usage

500mm Turbine
(Est. Production)

$28,369

Impact of Net Metering on 2012 Hydro Cost

2012 Hydro Usage
(Top 3)

2012 Hydro Usage

177,390 kWh

Impact of Net Metering on 2012 Hydro Usage

157,528 kWh

164,329 kWh

NET METERING FEATURE SHEET

A PPENDIX
AVAILABLE HEAD DATA
Normal – H

(Summer Max

Inflow Design Flood
324.5

Water Levels

Minimum – Hw
(Winter)

Operating Range)

Headwater Elevation (m):

323.0

323.0

(Stability Analysis)
Tailwater Elevation (m):

318.0

318.0

(IDF)

318.9

AVAILABLE FLOW DATA
Cumming, Cockburn & Associates (1987)

U-Links (2003)

Exceeding %

m3/s

Exceeding %

m3/s

0

19.08

0

15.00

5

6.79

5

8.15

10

4.47

10

4.08

15

3.25

15

4.08

20

2.57

20

2.99

25

2.09

25

2.45

30

1.73

30

1.89

35

1.49

35

1.38

40

1.27

40

1.24

45

1.15

45

1.16

50

1.04

50

1.13

55

0.96

55

1.00

60

0.88

60

0.96

65

0.80

65

0.88

70

0.73

70

0.75

75

0.64

75

0.75

80

0.54

80

0.75

85

0.44

85

0.75

90

0.35

90

0.75

95

0.22

95

0.75

100

0.03

100

0.75
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RESOURCES
Will Rogers
Galt Green Energy
24 McIntyre Place, Unit D
Kitchener, Ontario
N2R 1G3
Phone: 519‐635‐1483
Email: will.rogers@galtgreenenergy.com
Mark Powell
Galt Green Energy
24 McIntyre Place, Unit D
Kitchener, Ontario
N2R 1G3
Phone: 416‐988‐0050
Email: mark.powell@galtgreenenergy.com
Mark Hogans
Distribu on Genera on Analyst‐ Hydro One
BCC Dx Genera on Connec ons
Hydro One Networks Inc.
P.O. Box 5700
Markham, Ontario
L3R 1C8
Phone: 905‐944‐3236
Email: mark.hogans@hydroone.com
Dave de Montmorency
Galt Green Energy
24 McIntyre Place, Unit D
Kitchener, Ontario
N2R 1G3
Phone: 519‐896‐2500
Email:
Hydro One
General Communica on/Customer Rela ons
Hydro One Networks Inc.
P.O. Box 5700
Markham, Ontario
L3R 1C8
Phone: 1‐888‐664‐9376
Email: customercommunica ons@hydroone.com
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