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EXECUTIVE SUMMARY

CRITICAL FINDING: Geological evidence contradicts claims that the Southern Route reduces
construction challenges by avoiding more Canadian Shield. The Northern Route offers
superior geological conditions and likely 20-50% lower construction costs.

Northern Route Advantages Southern Route Challenges

. v 5km-wide meta-sedimentary corridor . X Crosses rugged Frontenac Terrane

o v <6km hard igneous rock . X Extensive hard granite/granite gneiss

o v 239km distance (12.5% shorter) o X 269km distance

. v Relatively flat terrain, . X Requires extensive blasting of very hard rock
o v <1M tonnes glacial till waste . X 4-5M tonnes glacial till spoil/waste

o v Local or on-site aggregate sourcing o X ~1M truck journeys for aggregate +500k waste
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We avoid the most rugged parts of the shield,
“skirting” the southern edge of it and running on
the interface with sedimentary lowlands where
construction should be much simpler. This could
also save billions of dollars.

Skirting rather than crossing the Canadian
Shield, reducing construction challenges and
impacts on sensitive lands while enabling
stations to serve the Kingston-Quinte-Belleville
area where land costs are low with potential for
thousands of new homes or even a new city.




THE CRITICAL GEOLOGICAL REALITY

MISCONCEPTION REALITY
The Canadian Shield is uniform, hard The Shield contains diverse rock types with
granite that must be avoided vastly different construction properties

The Canadian Shield is NOT a Monolith

The Grenville Shield formed 1 billion years ago through collision of multiple geological terranes, creating a
mélange of diverse rock types and structures:

HARD IGNEOUS META-SEDIMENTARY
Granite & Gneiss Former sandstones/limestones
e X Difficult to excavate e / Easily excavated
e X Requires blasting J Ideal for construction




THE 5km wide meta-sedimentary Hwy 7 Corridor

A metasedimentary corridor through the
Canadian shield

. Hwy 7: Detour to Perth
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REALITY

By chance, a 5km wide corridor of sedimentary rocks transects the Canadian shield between Carleton Place and

Madoc that provides an ideal transportation route.




THE 5km wide meta-sedimentary Hwy 7 Corridor
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REALITY
The overlay of geology and geomorphology. The rock type boundaries and the smooth strike
direction align with the transportation corridor.




NORTHERN ROUTE: A GEOLOGICAL GIFT

A 5km-wide corridor of meta-sedimentary rocks runs through the Canadian
Shield from Carleton Place to Madoc — Highway 7 Corridor

This geological fortune provides:

Flat, Layered Bedrock

Sedimentary layers aligned with north-east to south-west corridor

Minimal Hard Igneous Rock
Less than 6km of igneous rock requires crossing

Adequate Drainage
Routing without crossing any major lakes.

Potential for Excavation Without Blasting
Modern equipment can mostly excavate meta-sediments with minimal explosives

Highway 7 Evidence: Built in 1930s, engineers recognized this advantage and methodically followed the geology



INGENIOUS HW7 ENGINEERS (1930s)

Mountain Grove -3km

Kaladar 2.5km

Hwy 7 runs along the metasediments (yellow and blue), and is almost perfectly aligned with the regional
structure (strike direction) of the metasediments. The metasediments outcrop as low bluffs comprised of
horizontal sheets. The bedding layers appear almost flat in the adjacent road cuts. The road is flat and straight
for 15km. HSR corridor following this structure can be flat and straight for 30km. Important: This is not hard
rock. Using modern equipment, it can be excavated without blasting.




INGENIOUS HW7 ENGINEERS (1930s)

Meta-sediments
(Limestone)

Meta-sediments
(Sandstone)

Felsic volcanics (pink color) — hard and knobbly outcrops

Hwy 7 engineers minimized travel distance in the granite/tonalite (pink). The Trans Canada Trail (TCT)
does not make this jog but continues along the meta-sediments to the south.




HIGHWAY 7: PROOF OF CONCEPT

Engineers in the 1930s—with limited equipment—built Highway 7 along the meta-sedimentary corridor:

40m <3%

Elevation variation
over 40km

Maximum gradient
Sharbot Lake-Madoc

Trans-Canada Trail (former CP Rail) Performance:

18.8 km across the Shield with only 30.8 meters of progressive elevation change

This demonstrates the meta-sedimentary corridor's exceptional suitability for HSR infrastructure



HIGHWAY 7 ALIGNMENT : HSR PROOF OF CONCEPT
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Limited elevation variation over very long distances. Unlike Highway 7, HSR alignment
does not deviate from geological strike to access towns such as Perth.



TRANS CANADA TRAIL: PROOF OF CONCEPT
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"HSR should mostly follow “greenfield”
alignments between cities, avoiding
impacts on intermediate communities.
Following former railways, power
corridors, or sections of the Trans
Canada Trail as previously proposed
would increase costs and impacts while
producing a slower railway with longer
trip times. “

Schabas (2026)

Trans Canada Trail built in 1880’s

methodically follows the meta-
sedimentary geology
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HIGHWAY 7 Alignment : PROOF OF CONCEPT
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The route length is 191km over which there is 2167m of elevation change. Vertical scale is 140-240m.
Elevation change is a proxy for the amount of material that must be moved. No elevation change would
be perfectly flat.



SOUTHERN ALIGNMENT:
12.5% longer, 30% more elevation change
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The Southern alignment running over the Glacial Till (Champlain sediments) exhibits more elevation variation
The route length is 221km over which there is 2781m of elevation change. Vertical scale is 100-250m.



CADENCE Alignment? Atypical Canadian Shield
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A remarkably flat alignment follows the geological strike further north. This runs centrally in the ALTO

Northern alignment corridor.



QUATERNARY GEOLOGY: A chaotic challenge

Key Problems and Challenges for construction of
HSR on Glacial Till

X High variability

X Obstructions 4
e X Frost Susceptibility ‘ iy M
o X Water management: perched water tables ' ) e
. X Moisture Sensitivity '
X Soil creep/Stability of Slopes
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As much as 4-5M tonnes of glacial till (spoil) will need to be moved for the Southern route: truck and dump to
landfill? Land remediation will need to covered by topsoil.



SOUTHERN ROUTE: GEOLOGICAL CHALLENGES

Challenge 1: Crossing the Frontenac Arch

The Southern Route crosses the most geologically complex and rugged part of the Shield:

. Hard felsic granite and gneiss creating 'knobbly' terrain (super hard rock. UCS: Granite may be >250MPa
. More complex structural zones with multiple geological rock type boundaries

. Extensive blasting required for excavation, maybe even tunneling.

e  Tighter curves required (or even tunnelling)

o Crosses major lake(s)

Challenge 2: Glacial Till Complexity

Significantly thicker unconsolidated glacial debris creates serious engineering problems:

Southern Route
4-8 million tonnes till to manage. Potential waste.
Low landscape rehabilitation value

Northern Route
<2 million tonnes till to manage




AGGREGATE SUPPLY: CRITICAL ECONOMIC FACTOR

High-speed rail requires 2-3 million tonnes of premium crushed granite ballast

Northern Route Southern Route
Aggregate Source Local felsic granite Import from distant quarries
Truck Movements Minimal—Ilocal sourcing ~2-3 million journeys
.. 25,000+ tons avoided More CO, intensive, >2x more concrete
CO; Emissions* . . .
by local sourcing of aggregate More bridges, more + deeper pilling
Road Impact Highway 7 (provincial) Municipal roads
On-site Aggregate Quality Premium—ancient granite Variable, source-dependent

Northern Route's local sourcing eliminates massive environmental disruption and municipal road damage

* 0.1kg CO,/tonne/km assuming 50km trip by truck on Southern route



COMPARATIVE ROUTE ANALYSIS

Metric

Distance

Hard Rock Crossing

Terrain Type

Maximum Gradient

Glacial Till Volume

Excavation Method

Foundation Type

Northern Route v

239 km

<6 km igneous

Flat meta-sedimentary

45km stretch with less than+/-17m elevation
from optimal grade on Canadian Shield .

<2 million tonnes

Excavator + Blasting = local
aggregate

Standard embankment on
stable bedrock

Southern Route

269 km (12.5% longer)

Extensive Frontenac granite

Rugged granite terrain then Glacial Till

More elevation variation on
Glacial Till

4-5 million tonnes

Extensive blasting required in
Canadian shield

More piling required in
unconsolidated ground

Northern Route's local sourcing eliminates massive environmental disruption and municipal road damage



COST IMPLICATIONS

Questioning Published Cost Estimates
Claims: Southern Route S50M/km vs Northern Route S80M/km

This contradicts fundamental geological and engineering principles

Northern Route Advantages: Southern Route Challenges:

o Shorter distance (12.5%) o Longer distance

o Easier excavation (only 5-6km of felsic rock). o Hard rock blasting in Frontenac Arch
o Easier/less blasting due to meta-sedimentary shield o Extensive glacial till remediation

. Less till management J Complex foundations

. >95% local aggregate sourcing/material reuse o Imported aggregate

o Proven corridor o Untested corridor/municipal roads



0000

POLICY RECOMMENDATIONS

Prioritize Northern Route

The Highway 7 meta-sedimentary corridor is a rare geological gift

Demand Transparent Cost Documentation

Release “geologic cost” calculations (Schabas, 2026) and assumptions for public verification

Conduct Detailed Geological Survey

Commission comprehensive ground investigation of Northern Route

Minimize Southern Route Expenditures

Avoid sunk costs on geologically unfavorable route

Work With Geology, Not Against It

Fighting geology leads to cost overruns



CONCLUSION

Dr. A.J. Hyett & Dr. Ron Peterson
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