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Figure 8 Maximum Daily Predicted PM,s Concentrations in Ambient Air (ug/m3) —
Bear Head LNG Plant with LNG Carrier — Normal Operation

Notes: Project contribution only.

Maximum indicated in red.

Canadian Ambient Air Quality Standard for 2020: 27 ug/m?.
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Figure 9 Maximum Annual Predicted PM,s Concentrations in Ambient Air (ug/m3) —
Bear Head LNG Plant with LNG Carrier — Normal Operation
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Notes: Project contribution only.
Maximum indicated in red.
Canadian Ambient Air Quality Standard for 2020: 8.8 pg/m3.
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Figure 10 Maximum Hourly Predicted NO, Concentrations in Ambient Air (ug/m3) —
Bear Head LNG Plant with LNG Carrier and all Flares — Upset Condition
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Notes: Project contribution only.
Maximum indicated in red.
Nova Scotia Ambient Air Quality Standard: 400 pg/m?®.
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Figure 11 Maximum Daily Predicted PM,s Concentrations in Ambient Air (ug/m3) —
Bear Head LNG Plant with LNG Carrier and all Flares — Upset Condition

Notes: Project contribution only.
Maximum indicated in red.
Canadian Ambient Air Quality Standard for 2020: 27 ug/m?.
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6 SUMMARY

An emission inventory was estimated for the characteristics of the equipment to be installed at the
Bear Head Project including all sources in normal operation 350 days a year (gas turbines, auxiliary
boilers, thermal oxydizers), flaring upset conditions 1% of the time at the three flares, the
emergency diesel generator, the two diesel fire water engines and the two diesel seawater pump
engines assumed to be in operation 100 hours a year. The fugitive emissions from piping
components were also estimated in terms of VOC. All the sources will be in compliance with
emission standards (Federal regulations and BLIERS).

Overall effects on air quality in the local air shed during the Project’s construction and operation
phase are not expected to be significant. The Bear Head project will comply with ambient air quality
standards, in normal operation conditions as well as in all potential upset conditions, with and
without a LNG carrier in hotelling while loading LNG.

Over the last 20 years regulations on internal combustion engines have become increasingly
stricter, resulting in a significant lowering of priority pollutants in engine exhaust. This trend is
expected to continue. The Project will use state of the art equipment that will conform to industry
emissions standards, as these standards are developed in the future with the intention to further
reduce emissions as new emissions reducing technologies become available. In addition, the
primary fuel source for combustion throughout the Bear Head LNG export facility is natural gas;
which is a much cleaner burning fuel than other potential options.

Air Quality Assessment _ April 2015

. Beér. Head LNG S - Report.. S —

© SNC-Lavalin Inc. 2015. All rights reserved Confidential



)

SNC-+LAVALIN

7 REFERENCES

Bear Head LNG, 2014. Bear Head LNG Project — Basis of Design. Revision A, October 21, 2014.
Doc. BH-BR-10-001.

BLIERS Expert Group, 2011. Combustion Turbines. 2011 Final Report,

Canadian Association of Petroleum Producers. February 2014. Update of Fugitive Equipment Leak
Emission Factors. Technical Report 2014-0023. Prepared by Clearstone Engineering Ltd.
47 p.

CCME, 1992. National Emission Guidelines for Stationary Combustion Turbines, Canadian Council
of Ministers of the Environment.

Cole, H.S.; Summerhays, J.E. “A review of techniques available for estimating short-term NO.
concentrations,” J. Air Pollut. Control Assoc. 1979, 29(8), 812-817.

DOEC, 2012. Guideline for Plume Dispersion Modelling. GD-PPD-019.2, Newfoundland & Labrador
Department of Environment & Conservation.

EarthTech, 2000a, A User’'s Guide for the CALMET Meteorological Model, EarthTech, January
2000.

EarthTech, 2000b, A User’s Guide for the CALPUFF Dispersion Model, EarthTech, January 2000.

Environment Canada, 2011. Sea Ice Climatic Atlas for the East Coast 1981-2010. Canadian Ice
Service, http://ec.gc.ca/Publications/default.asp?lang=En&xml=8DFED3F9-4BD6-49F 3-
9ACA-F9AA9F52A96D

Leduc, R., 2005. Guide de la modélisation de la dispersion atmosphérique, Québec, Ministere du
Développement durable, de 'Environnement et des Parcs, Direction du suivi de I'état de
I'environnement, envirodogq no ENV/2005/0072, rapport no QA/49, 38p.

Natural Resources Canada, 2013. Canadian Digital Elevation Model Product Specifications, Edition
1.1, 2013-04-01, ftp://ftp2.cits.nrcan.gc.ca/pub/cdem/doc/CDEM_product_specs_1_1.pdf

Natural Resources Canada, 2014. Land Cover, circa 2000 — Vector, 2014-09-01
http://ftp2.cits.rncan.gc.ca/pub/geobase/official/lcc2000v_csc2000v/doc/Land_Cover.pdf

U.S. Environmental Protection Agency, 1992. Screening Procedures For Estimating The Air Quality
Impact Of Stationary Sources (Revised). EPA-454/R-92-019, U.S. Environmental Protection
Agency, Research Triangle Park, North Carolina 27711.

Alr Quality Assessment . ‘April2015

. Beér. Head LNG S - Report.. S —

© SNC-Lavalin Inc. 2015. All rights reserved Confidential



)

SNC-+LAVALIN

U.S. Environmental Protection Agency, 1995. Compilation of Air pollutant Emission Factors.
Volume 1: Stationary Point and Area Sources. AP-42 Fifth Edition, U.S. Environmental
Protection Agency, Research Triangle Park, North Carolina 27711.

Air Quality Assessment e GAPAI2005
622560 Bear Head LNG .FinalReport

© SNC-Lavalin Inc. 2015. All rights reserved Confidential



SNC+LAVALIN

5657 Spring Garden Road, Suite 200
Halifax, NS B3J 3R4
1-902-492-4544 - 1-902-492-4540






