
































































































































G272 Seismic Considerations

9.22.7 Faults/Shear Zones, Seismic Events and Tsunamis

Notwithstanding Nova Scotia's location within the stable continental part of the North
American tectonic Plate, within Canada's castern seismic region, large earthquakes have
occurred in the past and will inevitably occur in the future. These are likely to have little
effect, if any, on the proposed plant site only and may (or may not) occur at any time
during its construction and/or operation. Tanks and other structures on site will be
designed for the seismic rating in the region, as required under CSA 7Z276-01. In
addition, all structures at the site will be built to meet or exceed the new design criteria as
set out in the 2005 edition of the NBCC. Appropriate contingency planning will also
address the possibility of structural failure which may result from such an event, With
proper mitigation measures in place, the residual effects, although improbable are
expected to be of major significance (see Table 11.0-1 in Section 11.0). Considerations
for mitigation are presented in Section 10.

Seismic Hazard

Figures 9.22-1 to 9.22-5 contain the new seismic hazard maps that will be used in the
2005 edition of the NBCC to replace the 1985 maps presently in use in the 1995 NBCC
(Adams and Atkinson, 2003). The 2005 edition of the NBCC was adopted by Nova
Scotia on May 1, 2006 (T. Ross, pers. comm., 2006). The 2005 edition of the NBCC
contains significant changes in the provisions for seismic loading and design
(Heidebrecht, 2003). The 1995 NBCC employed seven “zones” (0 to 6) to describe

peak ground velocity and acceleration, determined at a probability of 10% in 50 years. In
the 2005 edition of the NBCC, the Geological Survey of Canada is now using a
probability of exceedance of 2% in 50 years, and calculating hazard in the form of
uniform hazard spectra, which provides a much better period-dependent representation of
earthquake effects on structures. The implication is that the design forces in short-period
structures relative to those in long-period structures would be much larger than is the case
for structures designed in accordance with the 1995 NBCC provisions.

Table 9.22-1 presents the seismic hazard for various spectral acceleration time periods as
given by Adams and Halchuk (2003) for site category C (very dense soil and soft rock,
360 < V30 £ 760 m per second (m/s)), and seismic hazard with appropriate ground
motion amplification factors as defined by Liam Finn and Wightman (2003) applied for
site categories B (rock, 760 < V30 <.1,500 m/s) and A (hard rock, V30 > 1,500 ny/s) for
three localities along Nova Scotia's Eastern Shore, compared to three urban areas with
fow to high levels of seismic hazard, i.e. Toronto, Montreal, and Vancouver
(Heidebrecht, 2003). The seismic hazard at the proposed Keltic plant site would fall
somewhere between that for Halifax and Canso, and since all important structures will
have foundations built directly onto bedrock, it could be defined as a class A to B site.
Even when taking into account the nearby magnitude 7.2 Grand Banks event of 1929,
Figure 8.13-7 shows the seismic hazard for the Keltic plant site to be generally low;
similar to or less than site class A to B criteria for Toronto for time periods 0of 0.2 and 0.5
seconds, and only slightly above that for Toronto and significantly less than for Montreal
for 1.0 second period events.
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FIGURE No, 8,13-3
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KELTIC PETROCHEMICALS INC.
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Nova Scotia Utility and Review Board
Public Comments to MapleLNG’s Pipeline Permit to
Construct Application
NG-MAPLE-PC-02
Information Requested By: IR Date:

ei

EnCanaCorporation o " January 12, 2009

Information Request:

Please accept this letter as written comments on behalf of EnCana Corporation
respecting the above-noted application by Maple LNG Limited to the Board for a permit
to construct its sendout pipeline.

EnCana is the developer and owner of the Deep Panuke natural gas project. Briefly, this
project entails production of natural gas from the Deep Panuke gas pool located on the
Scotian Shelf. At start-up gas will be produced from the completion of four existing wells
feeding u central production facility with a design capacity of 300 MMsofd. Hydrogen
sulphide will be removed from the gas at the offshore production facility before
transportation to shore via a 173 kilometre EnCana subsea pipeline is adjacent to the
proposed Maple project. The EnCana project includes approximately three kilometres of
onshore pipeline to connect to a meeting station to be specially built by Maritimes &
Northeasr Pipeline Management Ltd. connecting it to the M&NP pipeline which serves
markets in Nova Scotia and New Brunswick and connects to the North American pipeline
grid.

EnCana received regulatory approvals for this project from the National Energy Board
and the Canada —Nova Scotia Offshore Petroleum Board in late 2007. It is currently
involved in the development phase of the project. Its pipeline landfall preparation
program began late last year with the commencement of trenching of the subsea leading
to landfall, The onshore component of the pipeline is planned to be constructed in 2009
- 2010.

Maple’s filing shows its export pipeline proceeding in the pipeline corridor established
by the Municipality of the District of Guysborough {and running in part paralled ro
EnCana’s onshore pipeline) connecting to what is described as “M&NP metering
facilisy” adjacent to the M&NP gas pipeline. (See for example, the Dillon Consulting
Natural Gas Sendout Line Site Plan, sheet number | in Appendix “F" to the application
of Maple LNG.) The M&NP metering facility shown in Maple's application appears to be
the M&NF metering facility developed and sized to accommodate EnCana’s tie-in to the
M&NP pipeline. EnCana understands that this facility is being developed solely for
EnCana’s purposes and has not been sized to accommodate Maple's proposed
development.

EnCana wishes to note that Maple’s access to and use of M&NP metering facility will be

contingent upon its securing of appropriate commercial arrangements which will not
interfere in any way with EnCana’s use of the facility to be build for EnCana’s purposes.
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Construct Application

Y Nova Scotia Utility and Review Board
_ Public Comments to MapleLNG’s Pipeline Permit to

"épleﬁ NG-MAPLE-PC-02
’ Information Requested By: IR Date:
En@-&n&"@ﬁrpemﬁﬁﬂ R Janu ary 4 2, 2008.......
MapleLNG Response:

The location of the metering station was shown for illustrative purposes only. The

engineering details and comunercial arrangements for connection and metering will be

addressed with M&NP during the Front End Enginecering Design (FEED) stage of the

project. EnCana’s comments are noted.
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SCHEDULE ‘B’

PERMIT TO CONSTRUCT



PERMIT TO CONSTRUCT NSUARB-NG-MAPLE-PC-02

NOVA SCOTIA UTILITY AND REVIEW BOARD

IN THE MATTER OF THE PIPELINE ACT
- and -

IN THE MATTER OF AN APPLICATION by MapleLNG Limited ("MaplelL.NG") for a
PERMIT TO CONSTRUCT a SEND OUT PIPELINE at Goldboro, Guysborough County,
Nova Scotia

WHEREAS MapleLNG applied to the Nova Scotia Utility and Review Board
(“Board”) by application dated March 11, 2008, for a Permit to Construct;

AND WHEREAS MapleLNG filed a revised application dated November 4,
2008, with the Board which superseded the March 11, 2008, application;

AND WHEREAS the application seeks approval to construct a send out
pipeline at Goldboro, Guysborough County, Nova Scotia as described in the application
and hereinafter described as the “proposed works”;

AND WHEREAS the Board issued Directions on Procedure whereby
members of the public were invited to submif comments on the proposed works by January
12, 2009;

AND WHEREAS comments were filed by three members of the public with
the Board by January 12, 2009 and MapleLNG filed its responses to the public comments
on January 28, 2009;

ANDWHEREAS MapleLNG has performed preliminary design of the pipeline
including proposed route, size, waill thickness, material and coating;

AND WHEREAS the Certifying Authority for the Board pursuant to s. 63 of
the Pipeline Regulations (Nova Scolia) is Energy Consultants International inc.("ECI™);

AND WHEREAS the Board has the authority to issue a Permit to Construct
pursuant to s. 9 of the Pipeline Act, R.S.N.S. 1988, c. 345;

NOW THEREFORE, the Board grants to MapleLNG a Permit to Construct
the proposed works, subject to the following terms and conditions:

1. MapleLNG shall ensure that the proposed works are carried out and
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compieted in accordance with:

{a) all federal, provincial and municipal laws, and in particular the Pipeline
Act and Pipeline Regulations (Nova Scotia), as amended from time
to time;

{p}  all applicable codes and standards, as amended from time to time;

(c) this Permit, as may be amended; and

(d) the application.

2. Maplel.LNG shall submit to the Certifying Authority, on a timely basis, all final
design and materials informaticn and specifications relating to components
and systems required by the CSA Z662 Oil and Gas Pipeline Systems
Standard, the Pipeline Act and Pipeline Regulations (Nova Scotia), and other
applicable codes and standards referenced therein.

3. MapleLNG shalil file detailed engineering design and drawings including pipe
wall thickness calculations incorporating seismic and corrosion allowances.

4. MapleLNG shall file details of the cathodic protection design.

5. MapleLNG shall provide details of the pressure control and pressure relief
systems before construction.

6. MaplelL NG shall file metering and connection details at the Maritime and
Northeast pipeline.

7. MapleLNG shall provide reasonabie notice to the Certifying Authority of its
intended schedule of activities for the materials production and proposed
works and shall permit a representative from the Certifying Authority fo be on
site to observe the production, fabrication and construction, inciuding the
observation of any welding performed in the course of installation.

8. Notwithstanding any of the above, MapielLNG shall file all outstanding
deliverables identified in its responses to the Information Requests by the
Board and its Certifying Authority.

9. The Board’s Certifying Authority will verify, in advance of the installation of
the proposed works, that the specific materials to be used comply with all
appiicable codes and standards and are suitable for their intended purpose,
and that all materials have been certified in accordance with the applicable
codes.

10. MapleLNG shall file the name and qualifications of its Construction
Superintendent before commencement of the proposed works.
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12.

13.

14.

15.

16.

17.

18.

-3.

The Board’'s Certifying-Authority- shall-verify before installation-that the..
general contractor and personnel are qualified to perform the proposed work.

The Board's Certifying Authority shall verify before installation that the
nondestructive testing inspection company and personnel are qualified to
perform the pronosed work.

The Board’'s Certifying Authority shall withess welder qualification testing
before commencement of the proposed works, if required.

The Board's Certifying Authority shall be onsite during the final strength and
leak testing procedure, to withess the completion of successful stand-up
pressure tests.

MaplelLNG shall provide a copy of required permits and approvals, from
federal, provincial and municipal Departments, Boards and Agencies, to the
Board and the Certifying Authority prior to commencing construction of those
portions of the proposed works which would be subject to such permits and
approvals including but not limited to wetiands access and alteration permits
from the Nova Scotia Department of Environment and the
EnCana/Maplel.NG Pipeline Agreement.

This Permit to Construct may not be transferred or assigned without the
written approval of the Board, which shall not be unreasonably withheld.

{a) This Permit to Construct may be suspended or terminated by the
Board where the Board believes, on reasonable and probabie
grounds, that MapleLNG or its contractor(s) has contravened or will
contravene any of its terms or conditions.

(b)  The Board shall give MapieLNG prior notice of its intent to suspend
or terminate and a reasonable time pericd to remedy any breach or
default.

Unless extended or earlier terminated, this Permit to Construct shall expire

on March 31, 2012.

Dated at Halifax, Nova Scotia, this 14" day of September, 2009.

“Nanc.,

Clerk of the Boarl
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