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A. Project Description
B. Name of Project — Fletchers Horse Farm Archimedes Screw Micro Hydro Project
C. Location of Project — 2173 Cockshutt Road, RR 1, Waterford, Ontario NOE 1Y0

D. Purposes of Project —
a. General -

I. To move away from electricity produced from fossil fuel sources to electricity
produced from renewable sources, specifically water.

ii.  To re-utilize the existing dam and mill facilities to produce electricity. About 50
years ago, they were used to produce electricity.

iii. To establish the first site in Canada to demonstrate the Archimedes Screw Micro
Hydro System technology.

b. Specifically —

i. Toinstall and connect a 7.4 kW (not MW) Archimedes Screw Micro Hydro
System.

ii. To generate electricity for the property owner’s consumption on a long-term
basis under a net metering arrangement. The annual dollar value of the
electricity produced approximates $7,500.

iii. To demonstrate the technology to interested farmers, conservation authorities,
municipalities, government agencies, waste water facilities and other parties.

E. Duration of Project — Up to and beyond 40 years
F. Watercourse — Nanticoke

G. Anticipated Zone of Influence —
Because the dam is in existence and has been in existence for many years, the anticipated zone
of influence, in respect to installing a micro hydro-electric system in the existing water intake of
a previously dismantled old mill adjacent to the dam, is believed to be the water impoundment
area above the dam and the area immediately below the dam. The water flowing through the
Archimedes Screw will be returned to the stream just below the dam.

With the system, the water level is allowed to flow more naturally. The existing dam and dam
boards will be maintained. The intake weir height will be set 10” below the height of the dam.
See Table of Contents — Comparison of Water Heights Pre and Post Installation of System.

H. Potential Effects to the Environment —
Overall, we believe the net effects are neutral. See Table of Contents — Potential Effects

Identification Matrix.

I Early Avoidance/Prevention/Mitigation Concepts —
Overall, we believe the net effects are neutral. See Table of Contents — Potential
Avoidance/Prevention/Mitigation Measures.
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J. Proposed Project Phasing —
We hope to complete the Class EA process on or before March 31%, 2012. Immediately
thereafter we will begin manufacturing the system, preparing the site as water flow permits and
then installing the system. We expect to have the system installed and connected by the end of
the summer.

1645, Hwy 3, Delhi, ON, CAN, N4B 2W6
T 1-519-582-8563 = F: 1-519-582-2579 « vwww.areenbugenergy.com L
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B. Project Location

Maps =
a. Aerial view of property — see Table of Contents

Municipal address —
Fletchers Bros Performance Centres Limited
2173 Cockshutt Road, RR 1, Waterford, Ontario NOE 1YO

Legal address —
2173 Cockshutt Road
TWN CON 8 PTLOTS 10 to 12
Norfolk County

Coordinates —
Latitude — 42 56 14.03
Longitude 0 80 15 6.92
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A. Existing Dam —Yes
B. Former Mill - Yes
C. Dam-—

a. Head-1.95 meters

C. Description of Site

b. Maximum Flow - 1690 liters per second

c. Minimum Flow - 186 liters per second

'+ 1-519-582-8563

1645, Hwy 3, Delhi, ON,

= F: 1-519-582-

CAN, N4E

2579 = www.graenbug
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D. Description of Proposed System

A. Type — Archimedes Screw Micro Hydro System

B. Specifications -

Maximum Flow Capacity

475 Litres per Second

Maximum Output 7.4 KW
Outside Diameter of the Screw 52 Inches
Length of the Screw 17 Feet
Angle of Installation 22 Degrees
Max Revolutions per Minute (rpm) 43

Max Tip Speed of the Outside Edge of the

2.96 Meters per Second

Flights

Head 1.95 meters
Screw Construction Steel
Trough Construction Concrete

Lower Bearing

Woater Lubricated Composite or Wood

Power Connection

Single Phase, Grid tied, Net Metered

Type of system

Run-of-River; No Attempt to Manage Existing
Flows

C. Other

We propose to utilize the existing former turbine intake, dam and part of the former structure
to install an Archimedes Screw to generate electricity to be fed to the grid in a net metering
arrangement. The existing dam will not be altered; the existing old intake will be put back into

use to feed the Archimedes Screw with water.
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E. Pictures

A. Site prior to development -

i. Aerial picture provided by MNR

ii. Existing dam and mill facilities

iii. Existing dam
B. SolidWorks drawings of proposed project —

i. Wide angle view

ii. Intake side

iii. Outlet side

iv. Cutaway of side of Archimedean Screw

v. Close up of motor and post installation

vi. Cutaway of intake channel

1645, Hwy 3, Delhi, ON, CAN, N4B 2W6
T 1-519-582-8563 » F: 1-519-582-2579 « www.areenbugenergy.com L































-'. sreenBug Energyin

F. Comparison of Water Heights Pre and Post Installation

A. Current Water Heights Prior to Screw Installation -

e Minimum water height above the dam is maintained by the dam.

o The water fluctuates higher than that during increased flows.

° Minimum water height coming over dam at minimum site flow of 186 Ips is 2 %”.

° Maximum water height coming over the dame at maximum site flow of 1690 Ips is 13”.
° Total water fluctuation is 10 %4”.

B. Description of Proposed Installation as it Relates to Water Heights -

° Existing dam and dam boards are installed such that 1.95 meters of head exists, this will
be maintained.

. The intake weir height for the Screw will be set 10” below that. This height allows
maximum flow to be put to the screw (475 Ips) before water starts to go over the
existing dam.

° At minimum flow experienced (186 Ips), water will be coming over the screw weir

intake 5 %" high. (or 4 %" below the current dam board height).

° At maximum flow experienced (1690 lps), there is an excess 1215 lps that the screw
won't accept (1690 — 475 = 1215), and therefore the water will continue to go over the
existing dam structure. The water going over the dam in this case will be 10 %" deep.

e This means that the water can fluctuate at total of 15 inches (approximately, if historical
flows are representative of future flows).

C. Comparison of Water Heights Before and After Proposed Installation -
° Water fluctuates 4 %" more inches after installation

o Maximum water height is 2 %" inches below current maximum water height, due to the
extra capacity provided by the Screw that no longer has to go over the dam.

o Minimum water height is 4 3%” below the current water height as currently maintained
by the dam.
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G. Information on Consultation with Public, Regulatory Agencies and Aboriginal Communities

e A Notice of Commencement was published in the Simcoe Reformer in early October, 2011.

e A Public Information Meeting was held on October 12, 2011 at 4077 Hwy # 3 East in Simcoe,
Ontario. It was attended by 4 individuals who requested to be informed of future events.
Although they expressed concern over the watercourse, all comments were supportive.

e A copy of the Notice of Commencement and Notice of Public Information Meeting was inserted
in 30 mail boxes of adjacent and potentially affected riparian landowners/tenants.

e A Notice of Commencement, along with an Information Package, was couriered to each of the
following —

o Ontario Ministry of the Environment
o Ontario Ministry of Natural Resources
o Ministry of Tourism and Culture
o Canadian Environmental Assessment Agency
o Long Point Regional Conservation Authority
o Norfolk County
o Norfolk Power
e The following concerns/issues were raised —
o Ontario Ministry of the Environment — None

o Ontario Ministry of Natural Resources — None other than a permit would be required. A
“neutral” assessment was indicated.

o Ministry of Tourism and Culture — Suggested we also consider whether the project will
impact areas of archaeological potential. We considered such.

o Canadian Environmental Assessment Agency — No response

o Long Point Regional Conservation Authority - None other than a permit would be
required

o Norfolk County — No response
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o Norfolk Power — None

o Fisheries and Oceans Canada — Suggested any inwater work should not occur between
Aprill to June 1 to protect fish during their spawning and nursery periods unless
additional suitable mitigation measures are approved. We accepted the suggestion.

1645, Hwy 3, Delhi, ON, CAN, N4B 2We6
T: 1-519-582-8563 « F: 1-519-582-2579 « www.areenbugenergy.com ol




H. Changes to Original Proposal

Other than timing of installation as requested by Fisheries and Oceans Canada, no changes were
proposed or are now contemplated.

1645, Hwy 3, Delhi, OF

T: 1-519-582-8563 » F: 1-519-582-2579 « www.qgre

CAN, N4B 2W6
bugenergy.com
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I.  Potential Effects Identification Matrix

See attached.

1645, Hwy 3, Delhi, ON, CAN, N4B 2W6 @
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1. Planned Avoidance/Prevention/Mitigation Measures

° We plan to use the existing intake, and channel such that minimal work will be required on the
intake and therefore no disturbance will occur in water at the intake side other than cleaning out the
intake area from debris that has accumulated there.

e We plan not to touch the current dam installation including the present height of the dam
boards.
° We plan to orient the Screw such that water exits the screw just below the dam so that the flow

and water level below the dam will match existing levels and flows immediately below the dam.

o We plan to do the necessary concrete work on the screw at the lower end within the current dry
grassy bank area and when done remove the soil between the Screw exit and the water so as to
minimize any disturbance to the stream. This lower area will then be lined with stones similar to the
current banks.

° We plan to utilize the existing old mill building and intake channel under it to maintain and
revitalize the heritage aspect of the site.

° We plan to install a weir on the intake channel to maintain water heights above the dam very
close to their current fluctuating levels. This is not necessary for the Screw operation but it acts to
maintain the current situation as close as possible and prevent disturbances to wildlife and vegetation
that has inhabited and grown on the pond side.

° As requested by Fisheries and Oceans Canada, any inwater work will not occur between April 1%
and June 30",

T: 1-519-582-8563 » F: 1-519-582-2579 = www
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K. Overall Net Effects
(after planned avoidance/prevention/mitigation measures)

As indicated on the Potential Effects Identification Matrix, no negative effects are contemplated. Instead
any potential effects are expected to be either neutral or positive.

Overall, we consider the effects as being NEUTRAL.

1645, Hwy 3, Delhi, ON, CAN, N4B 2W6
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L. Overall Advantages and Disadvantages of the Project

The project makes productive use of an existing dam and old mill to create electricity from a renewable

energy source. In addition, it will be the first project in Canada to demonstrate the Archimedes Screw
Micro Hydro System.

In due course, we plan to distribute such systems across Canada and internationally thereby building a
viable Ontario-based business that does its share to improve the economy.

1645, Hwy 3, Delhi, O
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M. Listing of Required Approvals and Permits

Ministry of Natural Resources — Application for Work Permit (relating solely to alterations to the
intake weir)

Long Point Regional Conservation Authority — Permit Application (relating to regulation of
development, interference with wetlands and alterations to shorelines and watercourses)

1645, Hwy 3, Dethi, ON, CAN, N4B 2W6
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N. Anticipated Timeliness for Project Implementation

e Notice of Completion February 28, 2012
e Statement of Completion March 31, 2012

e Permits April 30, 2012

e Manufacture of Screw May 31, 2012

e [nstallation of System —

o Out of water work June 30, 2012
o Inwater work July 31, 2012
e Connection of System August 31, 2012
e Commissioning September 31, 2012
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