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INEE QP BB Atverta Energy and Utilities Board Utilities - Schedule 1

Applicant General Information

DAY MONTH YEAR Application # APPLICANT'SFILE NUMBER
19-Jun-2007 1515869 Brintnell-Wesley

SUBMISSION STATUS Registered SUBMISSION ID 126444 CREATION DATE 13-Jun-2007
1. APPLICANT INFORMATION
Primary Applicant

COMPANY NAME ATCO Electric Ltd. BA CODE 0A5z
CONTACT NAME Jim Crinklaw

TELEPHONE (780) 420-7183 FAX (780) 420-8017

E-MAIL facilityapp@atcoelectric.com

MAILING ADDRESS 10035-105 Street, Edmonton, AB T5J 2V6

2. PROJECT OVERVIEW
1. Application Description:

|Brintnel| 876S to Wesley Creek 834S, 240-kV Transmission Line 9L15

2. Are there other EUB applications directly related to this application? Yes No [
Application Category Application Type Application Number (If Known)

Electric Need Assessment 1450868

3. APPLICATION TYPES
1. Identify what this application is for:

Electric Transmission Lines
Electric Substations

Electric Substations

Electric Enquiry Proposal

If you have any questions or comments, please contact the EAS Administrator.
© Alberta Energy and Utilities Board



INEE QP BB Atverta Energy and Utilities Board Directive 028

Transmission Line Application

DAY MONTH YEAR APPLICANT'S FILE NUMBER
19-Jun-2007 Brintnell-Wesley
SUBMISSION STATUS Registered SUBMISSION ID 126444 CREATION DATE 13-Jun-2007

4. TRANSMISSION LINE

1. Provide the name(s) of all other companies having ownership in the project, details of their incorporation, and the
share in the project that each would have.

Company Name: Percentage:
Details:

Total other ownership (%) D

2. Have you conducted a public notification and involvement program?

Yes No [J
If No, explain:

3. Are there outstanding public or industry objection and/or concerns?  Yes No [J

4. Provide Electric Facility ID Number(s): ~ [9L15 |

5. Provide the legal descriptions, including latitudes and longitudes of start and end points of the transmission
line.(Provide latitude and longitude coordinate in decimal degrees.)

Start Point of Transmission Line
Lsd Sec Twp Rge Mer Lat (NAD 83) Long (NAD 83)
10 36 82 23 4 56.154200 -113.463800

End Point of Transmission Line
Lsd Sec Twp Rge Mer Lat (NAD 83) Long (NAD 83)
4 17 84 19 5 56.276100 -116.976700

If you have any questions or comments, please contact the EAS Administrator.
© Alberta Energy and Utilities Board
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INEEUD BB Aterta Energy and Utilities Board Directive 028
Substation Application

DAY MONTH YEAR APPLICANT'SFILE NUMBER
19-Jun-2007 Brintnell-Wesley
SUBMISSION STATUS Registered SUBMISSION ID 126444 CREATION DATE 13-Jun-2007

4. SUBSTATION

1. Provide the name(s) of all other companies having ownership in the project, details of their incorporation, and the
share in the project that each would have.

Company Name: Percentage:
Details:

Total other ownership (%) D

2. Have you conducted a public notification and involvement program ?

Yes No [
If No, explain:

3. Are there outstanding public or industry objection and/or concerns?  Yes [J No

4. Provide Electric Facility ID Number(s):  [876S |

5. Provide legal description, latitude and longitude of the substation. (Provide latitude and longitude coordinates in
decimal degrees.)

Lsd Sec Twp Rge Mer Lat (NAD 83) Long (NAD 83)
10 36 82 23 4 56.153600 -113.462800

If you have any questions or comments, please contact the EAS Administrator.
© Alberta Energy and Utilities Board
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INEEUD BB Aterta Energy and Utilities Board Directive 028
Substation Application

DAY MONTH YEAR APPLICANT'SFILE NUMBER
19-Jun-2007 Brintnell-Wesley
SUBMISSION STATUS Registered SUBMISSION ID 126444 CREATION DATE 13-Jun-2007

4. SUBSTATION

1. Provide the name(s) of all other companies having ownership in the project, details of their incorporation, and the
share in the project that each would have.

Company Name: Percentage:
Details:

Total other ownership (%) D

2. Have you conducted a public notification and involvement program ?

Yes No [
If No, explain:

3. Are there outstanding public or industry objection and/or concerns?  Yes No [

4. Provide Electric Facility ID Number(s):  {834S |

5. Provide legal description, latitude and longitude of the substation. (Provide latitude and longitude coordinates in
decimal degrees.)

Lsd Sec Twp Rge Mer Lat (NAD 83) Long (NAD 83)
4 17 84 19 5§ 56.277100 -116.975200

If you have any questions or comments, please contact the EAS Administrator.
© Alberta Energy and Utilities Board
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ATCO Electric Brintnell to Wesley Creek 240 kV Transmission Project
Application to Alberta Energy and Utilities Board June 19, 2007
Attachment 1 — Application Text

1.0 INTRODUCTION

1.1 SUMMARY OF PROPOSED FACILITIES

ATCO Electric Ltd. proposes to build new power transmission facilities between the
Wabasca and Peace River areas of northern Alberta. The project includes the
construction of approximately 229 kilometres (km) of new 240 kilovolt (kV) transmission
line and alterations at the existing Brintnell and Wesley Creek substations (see regional
and reference maps, drawings A-01 and A-02 in Attachment 5). The facilities are
proposed to be completed by March 31, 2010.

1.2 PROPOSAL

ATCO Electric Ltd. ("TATCO") hereby applies to the Alberta Energy and Utilities Board
(the "Board") pursuant to Sections 14 and 15 of the Hydro and Electric Energy Act, being
Chapter H-16 of the Revised Statutes of Alberta 2000, as amended, for Permits,
Licences, Approvals and Orders to:

a. Construct a new 240 kV transmission line designated as 9L 15, from the existing
Brintnell substation 876S to the existing Wesley Creek substation 834S;

b. Alter the existing Brintnell Substation 876S (Permit and Licence No. U2001-415);

c. Alter the existing Wesley Creek Substation 834S (Permit and Licence No.
AP 97-06);

d. Connect these facilities to ATCO's electrical system; and

e. Operate and maintain the aforementioned transmission facilities.

ATCO also seeks the Board's authorization pursuant to Section 11 of the Hydro and
Electric Energy Regulation (AR 409/83) for a minor alteration of the existing 144 kV
transmission line 7L08 (Permit and Licence No. U2000-135), specifically to relocate the
termination of 7L08 at Wesley Creek substation to a new substation bay.

1.3 PROJECT NEED AND AESO DIRECTION

The transmission line is needed to help ensure that the provincial power grid can reliably
and economically serve the growing needs of Northwest Alberta. The need for the
facilities in this application has been addressed in a "needs information document”
(Application No. 1450868) filed by the AESO on March 8, 2006, pursuant to the Electric
Utilities Act. The Board approved the need on August 17, 2006, with Need Assessment
Approval No. U2006-205. In accordance with Section 35 of the Electric Utilities Act, the
AESO has directed ATCO to submit this application. A copy of that correspondence is
included in Attachment 11.

AtchO1-BrWes-EUBApplic-Text-Jun19-07.doc Page 1




ATCO Electric Brintnell to Wesley Creek 240 kV Transmission Project
Application to Alberta Energy and Utilities Board June 19, 2007
Attachment 1 — Application Text

In the June 4, 2007, Direction letter, the AESO states:

"d. The AESO has developed ISO rules pursuant to Section 20 of the Act and Part 3
of the Transmission Regulation, including rules to address TFO eligibility, project
reporting and procurement of project materials and construction services. The
ISO rules are applicable to this project.

"ATCO has indicated to the AESO that pursuant to the ISO rules, exceptions to
certain rules relating to competitive procurement will be sought by ATCO. ATCO
shall make such exceptions visible through the Facility Application."

In accordance with AESO'’s direction on this matter, ATCO submits the following:

Based on the AESO's 10 Year Plan and other indicators of future electrical system
growth, the volume of work before ATCO as well as other Alberta electrical utilities is
unprecedented and the competition for engineering, procurement and construction
resources will escalate well beyond the current experience, which is already
characterized by shortages and the accompanying impact to cost and schedule. In
ATCO's view, the traditional tendering process, such as described in Section 9.1.5 of the
ISO rules, is becoming increasingly ineffective as the Alberta economy continues to
grow at such an intense pace. With local Alberta contractors fully engaged, they no
longer provide competition for each other and their margins have been seen to rise
excessively. Furthermore, it is highly unlikely local contractors have the growth capacity
needed to accommodate the estimated tenfold increase in capital expenditure in the
electrical construction sector. In ATCO'’s view, there will be insufficient manpower
available within the province of Alberta to build the planned electrical transmission
facilities in a timely manner, at reasonable cost, and to do so safely.

To successfully complete the construction of the Brintnell to Wesley Creek 240 kV
transmission line, resources from outside Alberta, and likely from outside Canada, will be
required. Even so, ATCO's greatest concern is that the construction workforce will not
be available and if it is, the associated costs will be exorbitant when tender packages are
issued after engineering is substantially complete.

To mitigate the cost and schedule risk, ATCO wants to implement a "Target Price / Open
Book" process with a company that has the ability to develop a Target Price for the
Brintnell to Wesley Creek project in parallel with engineering activities, and with the
construction capability to build this project for the mutually agreed upon Target Price.
Under a Target Price contract, the actual cost of completing the project is compared with
the Target Price. A portion of the overrun will be borne by the contractor, and
conversely the savings will be shared between the project and the contractor according
to a previously agreed to formula. Such an approach helps to align the interests of
ATCO and the contractor, since both will have a vested interest in reducing the costs of
the project to an achievable minimum. If appropriate, incentives for schedule
achievement can also be incorporated into the Target Price contract. A Target Price /
Open Book approach provides a higher level of price certainty and transparency, and a

AtchO1-BrWes-EUBApplic-Text-Jun19-07.doc Page 2



ATCO Electric Brintnell to Wesley Creek 240 kV Transmission Project
Application to Alberta Energy and Utilities Board June 19, 2007
Attachment 1 — Application Text

viable execution plan which more than compensates for the perceived competitiveness
of the traditional tendering process, which is struggling in today’s resource-constrained
Alberta economy.

Notwithstanding the previously noted benefits, ATCO recognizes the cost of using
international resources is likely to exceed the historical costs of using ATCO's in-house
engineering and local construction contractors. These higher costs can be mitigated via
a commitment to a multi-project, multi-year program of work beyond the Brintnell to
Wesley Creek project. Obviously these longer term commitments do not lend
themselves to the traditional tendering processes as these future projects are currently
in the planning stages but not yet sufficiently engineered or direct assigned.
Furthermore, our discussions with the large international engineering and construction
companies capable of bringing the needed resources to Alberta indicate there is no
interest in a single project-by-project approach to awarding this work. ATCO has
concluded that securing sufficient engineering and construction resources at reasonable
cost cannot be achieved through a piecemeal approach, which is characterized by
competitive bidding on a project-by-project or work-package-by-work-package basis
after scopes are fully developed and engineering designs have been completed. A more
comprehensive and integrated multi-year, multi-project approach such as a Target Price
/ Open Book approach is required.

ATCO is fully prepared to demonstrate the prudence of our proposed Target Price /
Open Book approach and will work with the Board and with AESO to ensure our visibility
in demonstrating that costs are reasonable and competitive. Based on the initial
success of this proposed Target Price / Open Book approach on the Brintnell to Wesley
Creek project (as primarily evidenced by progress toward a reasonably competitive
Target Price), it is ATCO's intention to utilize this approach for other major transmission
projects over the next several years.

1.4 AGENCY APPROVALS

The status of approvals from other agencies is described below. All of these agencies
have been provided information as part of the participant involvement process and have
indicated no objections to the proposed transmission facilities.

¢ Northern Sunrise County and the Municipal District of Opportunity No. 17 are the
municipal authorities pursuant to the Municipal Government Act. The proposed
facilities are exempt from the planning and development part of the Municipal
Government Act with respect to subdivision and development approvals. ATCO will
seek the necessary road crossing approvals for construction of facilities across roads
under municipal jurisdiction.

¢ Alberta Infrastructure and Transportation (AIT) administers access and proximity to
primary highways under the Public Highways Development Act. ATCO will apply for a
highway crossing with respect to Highway 88.

AtchO1-BrWes-EUBApplic-Text-Jun19-07.doc Page 3



ATCO Electric Brintnell to Wesley Creek 240 kV Transmission Project
Application to Alberta Energy and Utilities Board June 19, 2007
Attachment 1 — Application Text

15

1.6

¢ Alberta Sustainable Resource Development (ASRD) administers the Crown land under
the Public Lands Act. ATCO will apply to ASRD for the land rights required.

o Alberta Tourism, Parks, Recreation and Culture (ATPRC) has recommended that
ATCO submit an historical resources overview under the Historical Resources Act.
ATCO has initiated the work required for the overview report, and will undertake any
further impact assessments as may be prescribed.

¢ The proposed transmission facilities are not of the class requiring a Conservation and
Reclamation Approval or an environmental impact assessment report under the
Environmental Protection and Enhancement Act.

¢ With respect to agreement by TELUS Communications Inc. pursuant to Section 39 of the
Hydro and Electric Energy Act, ATCO will provide further information to TELUS following
survey, as requested, and provide appropriate mitigation if identified by TELUS.

¢ With respect to the federal Navigable Waters Protection Act, ATCO will submit the
required information to the Transport Canada navigable waters protection officer for
determination of navigability and approvals.

o NAV CANADA has requested structure design data for the new power line. The data
will be provided following the completion of line design.

LANDHOLDER POSITIONS

The project is located almost exclusively on Crown land. ATCO conducted personal
consultation with the 100 landowners and occupants within 800 metres (m) of the
proposed facilities, and referred the project to relevant agencies, interested parties, and
landholders along preliminary routes. There are no confirmed objections to the
proposed route identified at this time. One private landowner immediately west of
Wesley Creek substation has expressed concerns as described in Attachment 3.

FACILITY LOCATION SUMMARY

The following table is a summary of facility land locations and latitude/longitude
coordinates (upon completion).

TABLE 1 — Location Coordinates

Facility Land (Legal) Latitude (N) | Longitude (E)
Brintnell Substation 876S LSD 10 & 11, N% 36- 56.1536 -113.4628
82-23-W4M

Wesley Creek Substation 834S LSD 4, SW 17-84-19-W5M 56.2771 -116.9752
240 kV Line 9L15

-Start (Brintnell Substation) LSD 10, NE 36-82-23-W4M 56.1542 -113.4638
-End (Wesley Creek Substation) LSD 4, SW 17-84-19-W5M 56.2761 -116.9767
144 kV Line 7L08

-Start (Wesley Creek Substation) | LSD 4 SW 17-84-19-W5M 56.2778 -116.9746
- End (Carmon Substation 830S) | LSD 11, NW 20-85-18-W5M 56.3873 -116.8095

AtchO1-BrWes-EUBApplic-Text-Jun19-07.doc Page 4



ATCO Electric Brintnell to Wesley Creek 240 kV Transmission Project
Application to Alberta Energy and Utilities Board June 19, 2007
Attachment 1 — Application Text

2.0

PROJECT DESCRIPTION

2.1

This section describes the location, project details and engineering specifications of the
proposed transmission facilities. The facilities will be designed in accordance with the
AESO's direction and final functional specifications (included in Attachment 11). The
facilities will be built and operated in accordance with the authorizations granted
pursuant to this application, and in accordance with the requirements of Section 34 of
the Hydro and Electric Energy Act (highway authority approvals), Section 39 of the
Electric Utilities Act (safe and reliable operation), the Safety Codes Act, and applicable
regulations and industry standards. The proposed facilities will be inspected and
declared safe prior to being energized.

BRINTNELL SUBSTATION 876S

The substation will be altered to accommodate the connection of 240 kV transmission
line 9L15, and the installation of two 240 kV circuit breakers and related support
equipment and infrastructure. The fenced area will be expanded to accommodate the
additional equipment.

Location and Land Area

The proposed Brintnell substation is situated in the Municipal District (MD) of
Opportunity No. 17 about 30 km northeast of Wabasca. The site is located in LSD 10
and 11, N2 36-82-23-W4M as shown on the proposed site plan (drawing A-04 in
Attachment 6B) and route mosaic sheet 1 (drawing A-08a in Attachment 7). ATCO
holds a Crown lease for the existing 200 by 150 m substation site. The existing site will
be expanded by up to 136 m north and up to 354 m west to accommodate the proposed
and future expansion requirements. A 91-m portion of the existing 131 by 72 m fenced
area will be expanded 40 m to the west.

Proposed Major Equipment Additions

Two 240 kV Circuit Breakers

Proposed Major Equipment Final Complement

One 28/37/46 MVA 240/25 kV Transformer
Four 240 kV Circuit Breakers

Two 25 kV Circuit Breakers*

One 41.6 MVA 25 kV Voltage Regulator*

* The existing 25 kV equipment is added to the listed equipment complement in
accordance with the Board's current practice of including those classes of equipment
in the approved major equipment list.

AtchO1-BrWes-EUBApplic-Text-Jun19-07.doc Page 5




ATCO Electric Brintnell to Wesley Creek 240 kV Transmission Project
Application to Alberta Energy and Utilities Board June 19, 2007
Attachment 1 — Application Text

2.2

General Equipment and Engineering Outline

The general equipment layout is indicated on the proposed site plan, drawing A-04 in
Attachment 6B. Engineering information, including switching and protection features, is
shown on the proposed single line diagram, drawing A-05 in Attachment 6B.

WESLEY CREEK SUBSTATION 834S

The substation will be altered to accommodate the connection of 240 kV transmission
line 9L15, replacement of an existing 240 kV transformer, and the installation of an
additional 240 kV transformer, a 240 kV voltage reactor, a 240 kV ring bus and related
support equipment and infrastructure. The fenced area will be expanded to
accommodate the additional equipment.

Location and Land Area

The Wesley Creek substation is situated in Northern Sunrise County about 20 km east of
the Peace River. The substation is located in LSD 4, SW 17-84-19-W5M as shown on
the proposed site plan (drawing A-06 in Attachment 6C) and route mosaic sheet 12
(drawing A-08l in Attachment 7). ATCO holds a Crown lease for the existing 400 by

330 m substation site. A 96-m portion of the existing 215 by 160 m fenced area will be
expanded up to 28 m to the south.

Proposed Major Equipment Additions

Two  180/240/300 MVA 240/144/25 kV Transformers
Five 240 kV Circuit Breakers

One 25 MVAR 240 kV Reactor

One 144 kV Circuit Breaker

One 25 KkV Circuit Breaker

Proposed Major Equipment Removal

One 120/160/200 MVA 240/144/25 kV Transformer

Proposed Major Equipment Final Design Specification

Two  180/240/300 MVA 240/144/25 Transformers
Five 240 kV Circuit Breakers

One 25 MVAR 240 kV Reactor

Five 144 kV Circuit Breakers

Three 25 kV Circuit Breakers*

One 20 MVAR 25 kV Reactor*

* The existing 25 kV reactor and two 25 kV breakers are added to the list in accordance
with the Board's current practice of including those classes of equipment in the approved
major equipment list.
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2.3

2.4

General Equipment and Engineering Outline

The general equipment layout for Wesley Creek substation is indicated on the site plan,
drawing A-06 in Attachment 6C. Engineering information, including existing and
proposed switching and protection features, is shown on the existing and proposed
single line diagrams, drawings A-07a and A-07b in Attachment 6C.

MINOR ALTERATION OF 144 KV TRANSMISSION LINE 7L08

The existing 144 kV transmission line extends 17.7 km from Wesley Creek substation to
Carmon substation 830S. It is proposed that an approximately 60-m portion of this line
will be relocated 22 m west, to terminate in a new bay in the Wesley Creek substation,
as shown on the Wesley Creek site plan drawing A-06 in Attachment 6C. This
re-termination is required for reliability, so that the 144 kV windings of the two 240 kV
transformers will not share a common breaker. This minor line alteration would be
located completely within the Wesley Creek substation property, within about 32 m of the
existing fence. The relocated segment will be of the same specification as the existing
segment (1 x 266 MCM conductor per phase).

PROPOSED 240 KV TRANSMISSION LINE 9L15

ATCO proposes to construct approximately 229 km of 240 kV transmission line
designated as 9L15, originating from Brintnell substation 876S and extending to the
existing Wesley Creek substation 834S. The route is shown on the regional and
reference maps, drawings A-01 and A-02 (Attachment 5), and on the air photo mosaics
drawings A-08a to A-08l (Attachment 7).

The proposed line will be a standard three-phase design with a circuit of three conductor
wires strung on steel pole structures built to ATCO'’s standards for operation at the
nominal voltage of 240 kV. The typical structure for most of the line will be a two-pole
"H-frame" design with a typical height of about 25 m and a typical span length of about
300 m between poles. The line would have overhead shield wires for lightning
protection. The typical structures are shown on drawing A-10 in Attachment 8. Design
details are summarized in Table 2.

Non-typical structures with taller or additional poles, and/or anchors and guy wires may
be required where the line turns or terminates, or where the line requires longer spans,
greater clearance or extra stability such as across wet areas or valleys. In all cases, the
line would meet or exceed the requirements of applicable safety regulations. Final
structure specifications will be determined following survey and line design.

Conductors for the line will be twin 477 MCM (Hawk). Thermal ratings for the line are
shown in Table 3.
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TABLE 2 - Transmission Line 9L15 Details

Design Type Typical 240 kV H-Frame Structure

Nominal voltage 240 kV

Line length 229 km
Number of transmission circuits 1

Transmission line conductor Twin 477 MCM, 3 phases per circuit
Overhead shield wires (9.5 mm) 2
Typical structure height 25m
Typical span between structures 300 m
Minimum conductor clearance, mid-span . . 6.2 to 9.0 m
(varies with location per safety codes)

TABLE 3 - 9L15 Thermal Ratings

Thermal Rating, Thermal Rating,
Conductor
Normal Emergency
Summer Winter Summer Winter

Twin 477 MCM (Hawk) 550 MVA 702 MVA 628 MVA 760 MVA

Transmission Line Alignment and Right-of-Way

The transmission line alignment was based on the location of physical, environmental
and cultural constraints between the respective substations, generally following existing
rights-of-way where available to minimize the land-use footprint.

A minimum right-of-way width is required for construction and maintenance access. The
width and structure placements vary with route location. Typical minimum right-of-way
widths for the new line are as indicated in Table 4.

TABLE 4 — Transmission Line 9L15 Alignment and Right-of-Way

Transmission Line (T/L) Typical Structure Minimum
Route Location Location Right-of-Way (R/W) Width
17 m on each side of T/L
Cross-Country Centre of new R/W (34 m total)
Adjacent to existing power 24.5 to 29 m offset from the 17 m on each side of T/L
transmission line existing power line (34 m total)
Adjacent to existing power 20 m offset from the 17 m on each side of T/L
distribution line existing power line (34 m total)
Adjacent to existing pipeline Minimum 17 m offset from 17 m on each side of T/L
or road R/W of pipeline or road (34 m total)
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2.5

2.6

Right-of-way requirements for specific route segments are shown on cross-section
diagrams A to U (drawings A-09a to A-09g in Attachment 8). Besides the minimum
widths indicated, additional area is required as follows:

¢ At non-typical structures such as at corners, in muskeg, and at watercourse or valley
crossings, for anchors, guy wires, additional poles and wider spacing.

¢ In treed areas, to keep the power line "tree-free" by removing adjacent trees that could
fall onto the line now or in the future.

Additional right-of-way width for tree clearing is related to the tree height. A table of
tree-free distances is included as Part 3 of the Conservation and Reclamation
document (Attachment 2). Additional tree clearing is estimated to be required along
most of the length of the new power line.

SCHEDULE

Key project activities and dates are as follows:

Activity or Milestone Start Completed
EUB approvals Jun_e 15_3, 20_07 September 14, 2007
(application filed) (approvals issued)

Land survey June 2007 August 2007
Easements and related approvals August 2007 November 2007
Transmission line right-of-way clearing December 2007 March 2008
Transmission line foundations installed December 2008* March 2009
Substation alterations June 2009* March 2010
Transmission line structures/wires installed November 2009 March 2010
In-service date March 31, 2010

* ATCO is considering advancing some of the work on transmission line foundation
installation and substation alterations, to optimize availability of construction resources.

Board approval for the transmission line is required by September 2007 to ensure that
easements can be obtained in time for right-of-way clearing to start in early December
2007, so that clearing can be completed during frozen ground conditions.

PROJECT COST ESTIMATE

The cost estimate for the scope of the project work, as detailed in ATCO’s proposal
to provide service submitted to the AESO, is provided in Table 5.
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TABLE 5 —Project Cost Estimate (+20% / -10%)

MATERIAL
Transmission Line
Transmission Line Cost

Substation Equipment
Transformer & Switchgear
Building

Protection / Telecontrol
Superstructures

SCADA

Telecom

MATERIAL TOTAL

CONTRACTOR

Construction Labour &
Construction Equipment

Substation Site Preparation
& Survey

Land

Line Survey

Telcom

CONTRACTOR TOTAL

ATCO ELECTRIC
Regulatory
Engineering & Design
Supervision

Commissioning

Contingency

ES&G (capital overheads)
AFUDC

ATCO ELECTRIC TOTAL

PROJECT TOTAL (2007
Base Dollars)

Add Inflation 2007-2010
EPC Additional Cost
PROJECT TOTAL

Atch01-BrWes-EUBApplic-Text-Jun19-07.doc

Brintnell Wesley Percent
oL15 Sub. Creek Sub. TOTAL of Total
$43,507,000 $43,507,000 21.50%
$704,000  $11,010,000  $11,714,000 5.62%
$77,000 $77,000 0.04%
$554,000 $854,000  $1,408,000 0.68%
$1,124000  $1,479,000  $2,603,000 1.25%
$177,000 $124,000 $301,000 0.14%
$90,000 $100,000 $190,000 0.09%
$43,507,000  $2,726,000  $13,567,000  $61,547,000
$27,002,000  $1,478,000  $4.415000  $33,795,000 16.12%
$1,032,000  $2,073,000  $3,105,000 1.49%
$15,458,000 $215,000 $15,673,000 7.42%
$2,117,000 $2,117,000 1.02%
$62,000 $78,000 $140,000 0.07%
$45,477,000  $2,787,000  $6,566,000  $54,830,000
$4,162,000 $61,000 $139,000  $4,362,000 2.09%
$2,796,000 $515,000  $1,228,000  $4,539,000 2.18%
$600,000 $309,000 $600,000  $1,509,000 0.72%
Included in $239,000 $419,000 $658,000 0.32%
construction
$9,448,000 $656,000  $2,245000  $12,349,000 5.83%
$5,669,000 $505,000  $1,481,000  $7,655,000 3.67%
$3,779,000 $289,000 $898,000  $4,966,000 2.38 %
$26,454,000  $2,574,000  $7,010,000  $36,038,000
$115,438,000  $8,087,000 $27,143.000 $150,668,000
$22,761,000 10.83%
$34,900,000 16.64%
$208,329,000  100%
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3.0 ROUTE SELECTION

3.1 STUDY AREA
Most of the project area is located in forested Crown land in the provincial Green Area,
within Northern Sunrise County in the west and within the Municipal District of
Opportunity No. 17 in the east. The terrain is flat to gently sloping with upland forests
(aspen, spruce and pine) interspersed with low-lying wet areas (black spruce, willow).
The eastern half of the area has several rivers and creeks that have crossing restrictions
(April-July). Throughout the study area numerous smaller creeks and valleys will require
measures for suitable crossings. Wildlife habitat areas will require specific measures,
particularly caribou and ungulate areas in the Wabasca-Brintnell area. Some
Environmentally Significant Areas (provincial significance) are identified in the Brintnell-
Wabasca area. There are no provincial parks or protected areas in the region.
Environmental constraints and muskeg areas are shown on maps A-11a and A-11b
respectively (Attachment 9).
Several companies hold forestry interests in the area with forest management
agreement areas and timber quotas. Besides an active conventional oil and gas
industry, there are oil-sands developments planned east of Wesley Creek and
north/west of the Wabasca-Brintnell area. Major resource-use holdings (forestry and oil-
sands) are shown on map A-11c (Attachment 9).
Highway 88 runs north-south, splitting the study area roughly in half. The eastern half
has some all-season forestry and seasonal forestry and oil/gas roads and trails, but
access and development are more limited at present. In the western half of the study
area rights-of-way for existing 144-kV transmission lines run east-west from the
Highway 88 area to Wesley Creek substation, with only one all-season road in between.
The project is within an area of traditional and active use by the local aboriginal
communities.

3.2 GENERAL TRANSMISSION LINE ROUTING CRITERIA

o Keep routes as straight as possible, to reduce line length and avoid costly corners.

¢ Follow existing rights-of-way, cut-lines or general corridors where suitable, for access,
to reduce brushing and to avoid creating new linear corridors.

¢ Avoid wet areas and steep slopes, for better access, constructability and reduced
environmental impacts.

¢ Avoid environmentally sensitive areas such as major watercourses and critical wildlife
habitat.

¢ Minimize impacts with other land uses such as roads, oil and gas facilities,
communication towers, airstrips, forestry, trapping and traditional uses.
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3.3

3.3.1

In Crown land areas, a high priority for routing is generally placed on following suitable
existing corridors. Such a corridor is in place for the west half of the area, from the
Highway 88/Cranberry Lake substation area west to Wesley Creek substation.
Opportunities for suitable major corridors are much more limited between Brintnell
substation and Highway 88.

ROUTE OPTIONS

Preliminary route options were chosen based on the technical, economic, environmental
and land-use criteria listed in 3.2. In forested areas, routes along existing major roads
and power lines were sought, to provide better access, straighter alignments and
potential overlap of rights-of-way to reduce new clearing. Smaller roads and trails can
also provide accessible routes but are often not straight enough for close parallels.
Pipelines provide opportunities to combine linear disturbances and share seasonal
access, but need enough separation to reduce possible operating and safety concerns
such as induced voltages on the pipeline facilities.

The selection of route options was focussed in the area of Townships 83 and 84, which
provided a reasonably direct study area between the two substations. In the west half of
the study area there were no east-west corridors comparable to the existing 144 kV lines
that run between the Wesley Creek and Cranberry Lake substations. The area to the
north, such as Highway 686, is constrained by communities, reserve or land selection
areas, or physical constraints such as Lubicon Lake. To the south, there were no east-
west developments within about 20 km that would attract routing away from the existing
144 kV line routes.

East of the Cranberry substation/Highway 88 area, routing was considered as far north
as a winter road on Township 84/85 Base Line, but there were no linear features north of
there to attract a route. Major lakes (Muskwa and North Wabasca) along the south end
of Township 83 limited the study area to the south.

Route options were presented for review by the landowners and land occupants, the
general public and interested agencies. Route alternatives are shown on the constraint
maps in Attachment 9, and in the preliminary route mosaics (P-08a to P-08f) included in
the Attachment 10. The route alternatives are described in three sections and are
further defined and compared in Table 6 in section 3.4. The descriptions and maps
include "node" identifiers (e.g., "S23") as reference points to clarify the description.

BRINTNELL SUBSTATION TO WABASCA RIVER AREA (S23 or N35)

South Route Options

In the Brintnell-Wabasca area ATCO looked at South Route options generally following
EnCana and Al-Pac roads to the Wabasca River (Brintnell-C3 to C7 to S10 to S23).

Cross-country segments (S14 ot S20) were included to reduce line length, and to avoid
the Gocan airstrip located immediately north of Brintnell substation (Brintnell to C3). An
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3.3.2

alternative route south of the Kamistikowik Lake was included, going southwest (Brintnell
to S3) alongside existing ATCO 240 kV transmission line 9L56, then westwards in a
cross-country alignment. The south options ranged in length from 22 to 24 km to S23,
and from 29 to 33 km to N35 (if connecting to North options west of the Wabasca River).

North Route Options

All of the south options described above could link with an overall North Route (at N35)
by following the south options to S23 then continuing north/west along Al-Pac roads to
C23/N35. Other north alternatives were also considered: a cross-country alternative
following the south options to C7 then going cross-country to link with the Al-Pac road at
C23; and alternatives in the north-northeast following cut lines (abandoned oilfield trails)
with some cross-country alignments, north to N18 and west to N35. The north options
ranged from 32 to 34 km in length to N35.

Route Comparison, Brintnell/Wabasca Area

South Route options were preferred in this area due to a number of factors:

¢ Better access, remaining in general proximity to the EnCana and Al-Pac roads.

¢ Better ground conditions, with less muskeg than the routes further north.

¢ Shorter line length, particularly when connecting to the preferred South Route west of
the Wabasca River.

¢ No objections were identified for the South Route options.

Following further investigation and consultation, the most southerly option, south of
Kamistikowik Lake, was adjusted from S7 to S14 as shown on proposed route mosaic
A-08a (Attachment 7), and selected as the preferred route, as it permits a reasonably
direct alignment with very few major deflections, maximizes the separation to EnCana
Gocan airstrip, and crosses slightly less muskeg than other options.

WABASCA RIVER (S23/N35) TO CRANBERRY LAKE SUBSTATION AREA (W130)

South Route (S23 to W130)

For the area west of the Wabasca River, with initial input from local trappers, ATCO
considered a South Route extending west from S23, about 5 to 8 km north of North
Wabasca Lake, 2 km north of the Wabasca reserve, and immediately north and the
Bigstone Cree Nation land selection area. Initially this option followed a variety of winter
roads and pipelines (mainly Husky's) and some cut lines, to S30, S35 and S59, to the
vicinity of Muskwa Lake at S76. Following further investigation and consultation, ATCO
adjusted part of this route option by shifting it up to 4 km north between S30 and S59
(via C39, C48 and C55, as shown on proposed route mosaics A-08b to A-08d,
Attachment 7) to locate on better ground conditions and to avoid potential conflicts with
well sites along the original alignment.

Further west, the South Route followed Al-Pac's Muskwa Road for about 5% km (S76 to
S82), an Alberta Plywood winter road (S82 to S90), and a cut line to (to S95). From
there, ATCO considered two options:
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e A south option west from node S95, following an Alberta Plywood winter road south
of Cranberry Lake to A112, then cross-country to Highway 88 at S124, then following
the highway and forestry clearings to node W130 near ATCO's Cranberry Lake
substation.

¢ A south-central option west of S95, following a cut line and Pioneer winter road
northwest to C99, following survey cut lines and cross-country alignments west
generally along the Township 83/84 boundary north of Cranberry Lake, and rejoining
the south option at S125.

Based on further consultation and potential concerns of the trapper in the vicinity of S90,
ATCO adjusted the alignment in this area to follow the Al-Pac road for an additional 7 km
(without adding line length) from S82 to C90, rejoining the south-central option at C99 as
shown on proposed route mosaics A-08e and A-08f (Attachment 7).

Overall route length on a South Route from S23 to W130, as adjusted, would be about
105 km (south-central option) to 106 km (south option).

North Route (N35 to W130)

For the area west of the Wabasca River, ATCO considered a North Route following the
Al-Pac Peerless Road west to N47, then following Husky and Al-Pac winter roads to
N67. From there, the route followed narrow cut lines or cross-country alignments
northwest to connect with the 22nd Base Line (survey line between Townships 84 and
85) at node N75, then followed the Base Line west to N113, along a winter access road
used by forestry and energy companies. To avoid some small lakes, the route would be
offset to run a few hundred metres south of the Base Line for segment N82-N95. At
N113, the route left the Base Line to follow Daishowa-Marubeni's winter road to N127,
then turned south on a cross-country route to align with a Storm road at A127. At node
A131 the route joined an existing ATCO 144-kV power transmission line and followed it
to node W130 near Cranberry Lake substation.

A North Route to W130 would be about 105 km in length from node N35, or about
115 km from S23.

Route Comparison, Wabasca River Area to Cranberry Lake Substation

The South Route options west of the Wabasca River were preferred, particularly when

considered in connection with the south options in the Brintnell area. Several factors

favour the South Route:

¢ Overall line length is several kilometres shorter than the shortest feasible North Route,
and about 10 km shorter than a North Route connecting with the preferred routing in
the Brintnell area (via S23). The shorter South Route results in substantial cost
savings.

o Crosses fewer Class C water courses (fish-bearing streams with timing restrictions).

¢ Less line length through caribou areas and identified Environmentally Significant
Areas.

o At least 10 km less line length through muskeg.
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¢ Less line length through oil sands agreement areas.

¢ While having less length along established winter and all-season roads than the North
Route, most points along the South Route are within 15 km of a well-established winter
or all-season access point.

¢ Feedback from consultation generally favoured a South Route, particularly from the
Bigstone Cree Nation and other parties that concurred with a shorter, more direct
route.

¢ No objections were identified for the South Route.

The south-central option going north of Cranberry Lake (C92/C99 to C114 to S125) was
selected over the south option between Cranberry Lake and Shoal Lake (S95 to S112 to
S125), as it is about 1 km shorter, is more direct with fewer major deflections, and better
connects with the adjusted route (S82 to C92) which follows the Al-Pac Muskwa road for
a greater distance.

3.3.3 CRANBERRY LAKE SUBSTATION AREA (W130) TO WESLEY CREEK SUBSTATION

Direct Route (W130 to Wesley Creek)

West of Cranberry Lake substation (W130), ATCO proposed a "Direct Route" option
following 144-kV transmission lines 7L60 (Cranberry Lake substation to Lubicon
substation) and 7L12 (Lubicon substation to Wesley Creek substation). From node
W130 these lines extend about 101 km directly west to the Wesley Creek substation.

Except for some all-season roads near Seal Lake substation (node W183), access along
the route is generally limited to winter roads due to muskeg areas, but the alignment is
fairly straight and there are only a few short stretches of sensitive wildlife areas and
potentially conflicting development. Most of the small creeks and valleys can be crossed
using the existing trails.

Carmon Route (W130 to Wesley Creek via Carmon Creek Area)

In the Wesley Creek end of the project area (west of node W193), ATCO considered a
"Carmon Route" option to gather information and feedback from affected parties on a
route going more directly to the Carmon Creek area northeast of Wesley Creek. While a
present or future termination near Carmon was not formally included in the scope of the
approved need for Brintnell to Wesley Creek, AESO requested that ATCO examine a
routing option in the event that the scope changed.

The Carmon option went north from W193 along a cut line then west at CC195 to follow
a TransCanada-NOVA pipeline to CC226, then along roads or cross-country alignments
through the Shell Carmon Creek project development area to a possible future
substation site near CC233. From CC233 the route went south (cross-country or
undeveloped road allowances) to CC240, then followed the existing 144 kV transmission
line 7L0O8 southwest to the Wesley Creek substation area. This route was about 99 km
in length from W130 to CC223, but would require an additional 16 km of line to connect
with the existing 240-kV system at or near Wesley Creek substation.
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3.4

Route Comparison, W130 to Wesley Creek Substation

In comparing the Direct Route with the Carmon Route option, ATCO has considered that

the Direct Route:

e |s 15 km shorter.

Requires significantly fewer corners.

Is less costly to construct.

Follows existing transmission lines, with less incremental impact (e.g., shared access)

and less clearing, as the proposed right-of-way will overlap the vegetation control

easement of the existing 144 kV lines for most of the way.

¢ Avoids conflicting with, or deflecting around, existing or proposed facilities in the Shell
Carmon Creek project area.

¢ Has met with no major concerns or objections to routing, whereas the Carmon Route
option created concerns or objections for some trappers and the local First Nation.

¢ Meets the approved need for a direct connection from Brintnell to Wesley Creek,
whereas the Carmon option was dependent on additional system requirements and
developments that have not been confirmed.

Due to the above-listed factors, ATCO has selected the Direct Route and rejects the
Carmon option. Even if future developments were to require re-termination of the
240 kV system in the Carmon Creek area, ATCO would not consider the routing from
CC195 to CC233 as suitable.

While the proposed Direct Route generally parallels the existing 144 kV lines and rights-
of-way, some land-use features have required that the alignment will deviate away from
a true parallel at some locations, to avoid well-sites, a distribution power line and
potential future road development.

SELECTION OF PROPOSED ROUTE

In evaluating the route options and selecting the proposed route, ATCO considered
the factors and information as summarized in Table 6; as shown on the route
constraint maps (drawings A-11ato A-11c in Attachment 9); and as obtained
through consultation with the affected landholders and interested parties as further
described in Attachments 3 and 4. Route comparisons are provided in Sections
3.3.1, 3,3,2 and 3.3.3. Adjustments to the proposed route were made to reflect
further investigations and feedback from the public and agency consultation.

ATCO has selected the South Route with the south-central option (in the area
immediately east of Highway 88) as the route that best meets the selection criteria. The
proposed route follows existing linear disturbances where feasible to minimize impacts
on forestry, wildlife habitat and trapping activities and to utilize existing access. The
route is reasonably straight which results in shorter line length, fewer deflections and
lower associated costs. The route follows higher ground where possible for better
foundation support and better access for construction and maintenance. No landholders
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or interested parties on the proposed right-of-way have identified objections to the

proposed route. A summary of various route factors is provided in Table 6.

TABLE 6 - Summary of 9L15 Route Options

Proposed Rejected Rejected Rejected
Route Factor Rgute South North Route Carmon
Options Options Route Option
Line Length 229 km 22910 233 km | 235to0 242 km 243 km
Nearest Adjacent Linear Facility
Existing power line 102 km 991to 102 km | 101 to 103 km 69 km
Pipeline(s) 24 km 18 to 23 km 0 km 56 km
Road or trail 24 km 27 to 64 km 65to 71 km 27 km
Seismic/cut line 25 km 11 to 25 km 3to 21 km 25 km
New corridor / cross-country 54 km 38 to 55 km 55 to 63 km 66 km
Dwellings Within 800 m (Distances to line)
Permanent residences 1 (415 m) 1 (415 m) 1 (415 m) 1 (415 m)
2t03
e k= 2 " Ot ?2 2
Trapper cabins (* = to be moved ) (20* & 450 m) (225,0228 & (200 & 650 m) (206 450 m)
Work camps 0 0 2 (70 & 70 m) 0
Private Land, Number of Land Parcels 2 2 2 0
Muskeg or Wet Soils 82 km 80 to 86 km 90 to 100 km 88 km
Water Bodies with Timing Restrictions 8 7109 1210 13 8
(Class C)
W|Id_||fe Special Condition Areas 68 km 67 to 68 km 71 to 81 km 67 km
(caribou, &/or moose area)
Enwr_onr_nen_talIy_Slgnlflcant Areas 17 km 17 km 45 10 55 km 17 km
(provincial significance)
Right-of-Way Clearing (preliminary 1085 to 1110to
estimate) 1115 ha 1115 ha 1130 ha 1230 ha
: - . $115.9 to $118.9 to
Line Cost (preliminary estimate) $115.4 M $118.4 M $125.0 M $123.3 M

Proposed Route includes Brintnell Substation-C1-S3-S7-S14-S15-S20-S23-S29-C45-C47-C48-C55-S59-S63-S70-
S76-S82-C90-C92-C95-C99-C114-S125-W127-W130-W136-W151-W153-W161-W177-W180-W181-W183-W193-
W198-W202-W204-W207-W210-W215-W236-Wesley Creek Substation.

Rejected South Options include the Proposed Route, but with departures as follows: in the Brintnell area, C1-C3-C5-
C7-S10-S14; and in the West-of-Wabasca area, S30-S35-S39-5S48-S59, and S-82-S90-S95-S112-S119-S124-S125.

Rejected North Route Options include, in the Brintnell area, Brintnell Substation-C1-C3-C5-C7-C10-C18-C23-N35,
and alternatively Brintnell Substation-C1-N1-N6-N10-N18-N26-N35; and in the West-of-Wabasca area, N35-N47-
N67-N75-N82-N95-N113-N117-N127-N131-W130. West of W130, these options follow the Proposed Route.

Rejected Carmon Route Option includes the the Proposed Route from Brintnell Substation to W193, then departs
as follows: W193-CC195-CC205-CC215-CC226-CC233-CC240-Wesley Creek Substation.
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4.0

PROPOSED ROUTE DESCRIPTION

The proposed line route is described in detail by the segment-by-segment description
that follows. Detailed route information is shown on the proposed route mosaic,
drawings A-08a to A-08l in Attachment 7, and on cross-sections "A" through "U",
drawings A-09a to A-09g in Attachment 8.

Brintnell to C1 (200 m)

Centre line location:
Predominant vegetation:
R/W width:

Veg. control R/W:
Adjacent features:
Crossings:

Access:

Land ownership/jurisdiction:

Residences (within 800 m):
Route mosaic:
Cross-section drawing:

C1to S3 (3.3 km)

Centre line location:
Predominant vegetation:
R/W width:

Veg. control R/W:
Adjacent features:
Crossings:

Access:

Land ownership/jurisdiction:

Residences (within 800 m):
Route mosaic:
Cross-section drawing:

S3to S14 (10.3 km)

Centre line location:
Predominant vegetation:
R/W width:

Veg. control R/W:
Adjacent features:
Crossings:

Access:

Land ownership/jurisdiction:

Residences (within 800 m):
Route mosaic:
Cross-section drawing:
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On Brintnell substation site (proposed expansion).

Cleared industrial development, grasses.

None.

None.

None.

ATCO 240 kV power line 9L56.

Proposed substation site and existing R/W via existing access roads.
Crown