From: <contact information removed>

Sent: July 25,2020 5:19:52 AM

To: The Honourable John Wilkinson - Minister of Environment and Climate Change; The Honourable Carla Qualtrough - Minister of Employment, Workforce Development and Disability Inclusion; BC Environmental Assessment Office (BCEAO); Tilbury LNG / GNL Tilbury (IAAC/AEIC); The
Honourable John Horgan - Premier of BC; The Honourable George Heyman, Minister of Environment and Climate Change Strategy; Honourable Justin Trudeau

Cc: Delta Optimist; Richmond News; Surrey mayor and Council; Mayor and Councillors of Delta; Richmond - MayorandCouncillors; Surrey mayor and Council; Ian Paton; West Coast Environmental Law; editor@thetyee.ca; Andrew Nikiforuk; Honourable Marc Garneau - Minister of Transport;
Honourable Todd Stone Minister of Transportation; Honourable Marc Garneau - Minister of Transport; Carrie Brown - Manager — Environmental Programs - Port Metro Vancouver; Mayor and Council Vancouver; Mayor and Council of Burnaby

Subject: Remembering Hiroshima + Tilbury Phase 2 LNG Expansion Project (#80496) and related LNG terminal and carrier traffic

Response requested: Yes

Sensitivity: Normal

To: The Honourable John Wilkinson, Minister of Environment and Climate Change, Jonathan.Wilkinson@parl.gc.ca

The Honourable Carla Qualtrough, Minister of Employment, Workforce Development and Disability Inclusion Carla.Qualtrough@parl.gc.ca_,
BC Environmental Assessment Office (BCEAO) eaoinfo@gov.bc.ca ,

Impact Assessment Act Canada (IAAC) IAAC.TilburyLNG-GNLTilbury.AEIC@canada.ca ,

Honourable Justin Trudeau Trudeau.)@parl.gc.ca

The Honourable John Horgan, Premier of B.C. premier@gov.bc.ca,

The Honourable George Heyman, Minister of Environment and Climate Change Strategy ENV.Minister@gov.bc.ca,
Re: Tilbury Phase 2 LNG Expansion Project (#80496) and related LNG terminal and tanker traffic + Hiroshima
Dear Federal and BC Ministers etc.,

This hazardous Tilbury LNG expansion project must not be located along the Fraser River. As a retired System Safety Engineer I must object most strongly to this dangerous unforgivable folly of ignoring peoples lives by exposing the public and the environment to a horrific explosion, blast wave and
fire hazard. This is more dangerous than living next to any of Canada's nuclear power stations.

The location of this proposed expanded liquefaction and storage facility and related terminal and LNG tanker traffic has rare but very high consequence hazards that violate the guidelines of the International Maritime Organization. Both industry groups - SIGTTO (Society of International Gas Tanker
and Terminal Operators) and U.S. DHS (Department of Homeland Security) Regulations, strongly argue against locating LNG plants near human populations and/or in narrow inland waterways with significant aircraft, ferry, freighter and recreational traffic.

The expanded Tilbury LNG tank and the LNG tankers and terminal are vulnerable to earthquakes and high impact security/ arsonist/ terrorist threats which are not predictable. The LNG storage and processing facilities and natural gas pipelines on shore and LNG tankers along the river and the jet fuel
tank farm across the Fraser River are exposed to a huge catastrophic blast wave and fires from horrific fuel air explosions destroying residential and industrial buildings along the Fraser River. The human death toll and environmental damage cannot be mitigated.

Delivery of LNG in Boston at night requires an armed Coast Guard escort and tugs assisted by Massachusetts State Police; Massachusetts Environmental Police; and Boston police and fire departments and the Tobin Bridge is closed when the ship passes under.
Ifthe Q-MAX LNG carrier docked at the proposed terminal and the LNG Storage tank was breached by a collision or terrorist attack and released natural gas vapor and ignited, a devastating fuel air explosion could occur.

The Little Boy atomic bomb (= 15 kilotons TNT = 63 terajoules (TJ)) dropped on Hiroshima killed 70,000 people.
One Q-Max LNG carrier carries stored energy of 630 TJ equivalent of ten (10) Little Boy atomic bombs.

Expanded Tilbury LNG storage tank has 5.23 petajoules (PJ) of stored energy = eighty (83) Little Boy atomic bombs.

A fuel air explosion’s searing heat and blast wave would wipe out Tilbury Island, the VAFFC jet fuel tank

farm and terminal across the Fraser River, nearby industries, residential areas and traffic in the river!!!

In addition, in the Salish Sea and the Fraser River, single propeller tankers are only one failure away from a catastrophic hazard. Currently there are no requirements for LNG and Oil tankers to have independent twin screw propulsion mandated. “Yet twin screw net of private benefits, costs little more
tc}:)zgzs sg}glc screw. So why aren’t owners flocking to twin screw? The answer is simple. Twin screw costs the owner slightly more than single screw to build and operate. He bears all these costs. He bears almost none of the costs to the world, of single screw, for he can easily insure himself out of these
"Twin screw offers a thousand fold increase in reliability and a dramatic increase in low speed maneuverability. Twin screw would have prevented many major casualties ... Twin screw would have avoided something like a million tons of oil in the water and well over 100 deaths. ..."

The danger zone around the LNG storage facility, related LNG loading terminal and LNG tanker traffic along the Fraser River to the Salish Sea encompasses many residential areas and sensitive environmental habitats. This is entirely unacceptable.

An environmental and safety assessment must be expanded to encompass the entire LNG value chain that consists of the following stages:

« Exploration and production of natural gas, where the natural gas is found, (e.g., fracking wells), produced and transported along pipelines.

* Liquefaction by refrigeration, where the natural gas is converted into liquid form using huge amounts of electrical energy so that it can be transported in ocean going carriers

* Loading/offloading of LNG while the carriers are at the terminals

* Shipping, where the LNG is shipped in LNG ocean carriers along the crowded shipping lanes of the Fraser River and the Salish Sea.
We are just few days till the 75th anniversary of the atomic bombing of Hiroshima, a major city demolished in August 6, 1945.

LNG terminals and shipping lanes MUST NOT be located where LNG vapors from a spill or release can afflict civilians and damage the environment irreparably.

Yours safely,

Jim Ronback, System Safety Engineer (retired)
<personal information removed>
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Addendum:

During liquefaction and reffigeration the resulting liquid natural gas (LNG) is reduced to 1/600th of its original volume. One cubic meter of LNG has about 22.19 gigajoules (GJ) of stored energy.
The Tilbury LNG STORAGE TANK originally had storage for 28,000 cubic meters of LNG.

The plan NOW is to store 236,000 cubic meters of LNG — 8.5 times the initial storage. or an increase 0f 236,000 - 28,000 = 208,000 cubic meters

Thus the expanded storage tank of 236,000 cubic meters of LNG is equivalent to stored energy (22.19 GJ/m3 LNG) x 236,000 m® =5,236,840 GJ =5.23 petajoules (PJ).
The atomic bomb (Little Boy) dropped over Hiroshima yielded 63,000 GJ) = 63 (TJ)

=0.063 petajoule (PJ) or about 15 Kilo tons (Kt) = 15,000 tons of TNT.

(5.23 PJ/0.063 PJ) = 83 atomic bombs

TNT equivalent

one US ton TNT = 4.184 gigajoules (GJ)

1 megaton (Mt) TNT = 4.184 PJ

5,236,840 GJ in the Tilbury LNG tank/ 4.184 per US ton = 1,251,635 ton TNT = 1.25 megaton TNT

1.25 Mt TNT x 4.184 PJ = 5.23 PJ.

1.25 megatons of TNT equivalent energy stored in the expanded Tilbury LNG Tank.

The 2017 Halifax explosion had 200 tons of TNT + 2300 tons of Picric acid.
It killed 2000 people, injured 9000 and 25,000 were left without adequate shelter.

LNG carrier

Q-MAX LNG carrier is loaded with 1,000,000 f LNG = 28,316 m> LNG.

This is derived from = 28316 m> x 615 = 17,414,340 mS natural gas delivered via pipeline to the terminal.
1 1 = 35.3146667 2

The stored energy in a Q-MAX LNG carrier with | million cubic feet LNG = 28,318 n® LNG has

28318 m LNG x 22.19 GJ/m? = 628376 GJ = 628.376 TJ = 0.628 PJ of stored energy

628376 GJ /3.794 GJ/ ton TNT = 165,624 tons of TNT = 165.6 kt INT

1 Kiloton of TNT has 4.184 terajoules (TJ) = 0.004184 petajoules (PJ) of stored energy.

One billion ft* natural gas x 0.02082 = one million tons (Mt) LNG

One million (M) £t3 natural gas x 0.02082 = one thousand tons (kt) LNG.

17.414340 M m® natural gas x 35.31 = 616.9 M {3 natural gas x 0.02082
=12.8438 kilo tonnes TNT x 4.184 TJ/kt = 53.73 TJ = 0.053 PJ
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42) THE NEW BC EAA REGULATION is

Envir ! Act
REVIEWABLE PROJECTS REGULATION

[Last amended March 26, 2020

Reviewable projects prescribed
3
(1) A new project that is in a category described in Column 1 of the applicable table is prescribed as a reviewable project if it meets the criteria set out opposite in Column 2.

(2) A proposed modification of an existing project that is in a category described in Column 1 of the applicable table is prescribed as a reviewable project if it meets the criteria set out opposite in Column 3.

(4) For the purposes of subsections (1) and (2), if a new project or the modification of an existing project requires construction of a facility before regular operations can start, the new project or modification must
meet the criteria by the time the construction is completed.

(5) A project with respect to which there is a holder of an environmental assessment certificate who may make an application under section 32 of the Act does not constitute a reviewable project for the purposes of
this regulation.

Table 8 — Petroleum and Natural Gas Projects

Column 1

Project Column 2 Column 3
Category New Project Modification of Existing Project
1 Energy Criteria: Criteria:

Storage
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Facilities.

(1) Subject to subsection (2),
(a) a new liquefied natural gas facility with the
design capacity to store 77 136 000 m3 of
liquefied natural gas, or

(b) any other energy storage facilities for a project
with a total design capacity to store one or more
energy resources in a quantity that can yield by
combustion ?? 3 PJ of energy.

(2) Development or use of naturally occurring
underground reservoirs for the storage of petroleum
or natural gas is not reviewable under subsection (1)
if those reservoirs are located in the Western
Canadian Sedimentary Basin of northeast British
Columbia within the map groups and blocks set out in
Appendix 2.

(1) Subject to subsections (2) and (3), modification of an
existing project if
(a) the existing project, or the project after
modification, were it a new project, would meet
the criteria set out opposite in Column 2, and

(b) the modification results in an increase in the
capability of the project to store one or more
energy resources, other than electricity, by a
quantity that can yield by combustion ?? 3 PJ of
energy or, for liquefied natural gas, increase by
?? 136 000 m>.

(2) Replacement of project components solely for
maintenance purposes is not reviewable under
subsection (1).

(3) Development or use of naturally occurring
underground reservoirs for the storage of petroleum
or natural gas is not reviewable under subsection (1)
if those reservoirs are located in the Western
Canadian Sedimentary Basin of northeast British
Columbia within the map groups and blocks set out in
Appendix 2.

Comment: 136,000 m3 LNG x 94.5 MJ/m = 12,852,000 MJ = 12,852 GJ = 12.85 TJ = 0.012 PJ for LNG which is 250 times less than 3 PJ in the repealed regulation???

“energy storage facility" means a place where an energy resource is accumulated or stored in bulk as part of the process of being transported or distributed

https:/www.bclaws.ca/civix/document/id/complete/statreg/243 2019
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