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ALTO HIGH-SPEED RAIL 

Private Wells, Septic Systems, and Tile Drainage 
What High-Speed Rail Construction Could Mean for Rural Water Infrastructure 

An analysis of potential impacts on private water and wastewater systems along the Alto HSR southern 
corridor through rural Eastern Ontario 
Alto HSR Citizen Research  ·  March 2026 

IMPORTANT CAVEAT: Alto has not yet disclosed specific route locations within its identified 
corridors. This analysis is based on the broad corridor options presented in Alto’s public consultation 
materials and on the known hydrogeological characteristics of the region. Actual impacts will depend on 
the final alignment selected. The purpose of this document is to identify the types and scale of potential 
impacts so that affected homeowners and stakeholders can provide informed input before the 
consultation closes on March 29, 2026. 

1. Why This Matters 
In rural Eastern Ontario along the Alto southern corridor, virtually every home and farm depends 
on a private well for drinking water and a septic system (tile bed) for wastewater treatment. There 
is no municipal water or sewer to fall back on. High-speed rail construction involves deep 
excavation, blasting, dewatering, and permanent grade-separated embankments — all of which 
can damage or destroy these systems. Unlike a broken window or a cracked driveway, damage to 
a well or septic system can make a property uninhabitable. 

The Ontario government’s own guidelines acknowledge that construction activities including 
“dewatering of trenches, cut and fill operations, blasting, and the reduction of infiltration due to 
surface compaction” can disrupt groundwater flow and alter water levels [1]. These are not 
speculative risks — they are the standard engineering activities required to build a grade-
separated high-speed rail corridor. 

2. The Geology: Why the Southern Corridor Is Especially 
Vulnerable 
The southern corridor passes through what hydrogeologists classify as the “Napanee limestone 
plain” — one of seven distinctive hydrogeological terrains in southern Ontario [2]. This terrain is 
characterized by flat-lying Paleozoic limestone bedrock with only patchy soil cover, cut by deep 
valleys where streams like Wilton Creek flow through fractures and karst features in the rock [2]. 

The Western Cataraqui Region Groundwater Study, conducted by the Ontario Ministry of the 
Environment, found that limestone dominates the centre of the study area (which encompasses 
Kingston, Napanee, and Loyalist Township), and that 74% of wells are drilled into this bedrock 
[3]. The study classified groundwater in the limestone zone (Zone 1) as the most vulnerable to 
contamination of any geological zone in the region [3]. 

Key finding: The depth to first water in the limestone zone ranges from just 0 to 10 metres in 
Zone 1-B (the area encompassing Odessa, Napanee, and the corridor between Loyalist 
Township and Greater Napanee). Wells in these areas have characteristically short casing 
lengths — often less than 6.7 metres — making them highly susceptible to contamination [3]. 
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Limestone aquifers are particularly vulnerable because water moves through dissolution 
fractures, bedding planes, and karst channels rather than through porous sand or gravel. This 
means groundwater flow can be rapid, unpredictable, and easily redirected by construction 
activity. Where carbonate rocks are susceptible to dissolution, “solution-widened fractures and 
joints” allow surface waters to flow rapidly down to aquifers [2]. 

3. Impact on Private Wells 

3.1 Dewatering 
High-speed rail construction requires deep excavation for bridge foundations, grade-separated 
crossings, and embankments. Where these excavations go below the water table, construction 
crews must “dewater” the site — pumping out groundwater to keep the work area dry. This can 
drastically lower the water table in surrounding areas. 

The UK’s HS2 project faced intense scrutiny over dewatering impacts when tunnelling through 
chalk aquifers (a geological formation with similar fracture-flow characteristics to limestone). 
Conservationists raised concerns that 6–10 million litres of water per day would be needed for 
drilling operations, depleting already stressed aquifers and damaging streams that depend on 
groundwater discharge [4]. HS2 acknowledged the sensitivity of these issues and established 
extensive monitoring programs with the Environment Agency and local water companies [5]. 

In the southern corridor, dewatering could affect wells kilometres away from the construction 
site, because fracture networks in limestone can transmit pressure changes over considerable 
distances. Homeowners may experience sudden drops in well yield — from a comfortable 10 
gallons per minute to barely 3, as documented in cases of nearby construction [6]. 

3.2 Blasting 
Where the rail corridor must cut through limestone bedrock, blasting is typically required. 
Research on blast vibration damage to water supply wells documents a range of impacts including 
turbidity, discoloured water, nitrate and coliform contamination, loss of production capacity, air 
in water lines, and damage to pump or well screen [7]. 

In limestone terrain, blasting is particularly concerning because it can create new fracture 
pathways that permanently alter groundwater flow patterns. Best management practice 
guidelines for rock blasting note that blasting of crystalline and sedimentary bedrock can 
contaminate water resources through two primary methods: introducing blast residues into 
fractures, and creating new fracture connections between previously isolated water-bearing zones 
[8]. 

The Western Cataraqui study found that salty wells (with chloride above 250 mg/L) occur at 
depths of 15 to 46 metres in limestone [3]. Blasting could create fracture connections between 
shallow, potable-quality water zones and deeper, naturally saline zones — permanently 
contaminating wells that have been reliable for decades. 

3.3 Permanent Drainage Alteration 

Even after construction is complete, the HSR embankment itself permanently alters surface and 
subsurface drainage patterns. A continuous, impermeable, grade-separated corridor acts as an 
underground dam, blocking the natural lateral flow of groundwater through limestone fractures. 
Wells on the “upstream” side may see rising water levels and flooding; wells on the “downstream” 
side may see permanent yield reductions. 
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Ontario’s guidelines warn that changes in land use including paving and compaction “can result 
in major alterations in infiltration and surface runoff patterns,” reducing groundwater recharge 
[1]. 

4. Impact on Septic Systems (Tile Beds) 

4.1 How Tile Beds Work — and What Can Go Wrong 
A standard on-site septic system in Ontario has two components: a septic tank that separates 
solids, and a tile bed (leaching bed) where liquid effluent is distributed through perforated pipes 
into a gravel-and-soil treatment zone. The soil beneath the tile bed is where the real treatment 
happens — microorganisms in the unsaturated soil zone break down pathogens and nutrients 
before the water reaches groundwater [9]. For this system to work, the tile bed must remain above 
the water table and the soil structure must be undisturbed. 

Ontario Building Code requirement: Tile beds must maintain a minimum vertical 
separation between the pipe network and the seasonally high water table. If the water table rises 
into the treatment zone, the system fails — raw effluent can reach groundwater, contaminating 
not just the homeowner’s own well but neighbouring wells that draw from the same aquifer [10]. 

4.2 Construction Threats to Tile Beds 
Soil compaction: Heavy construction equipment — even passing over a tile bed area once — 
can compress the soil and cut off the oxygen supply to the microorganisms that treat effluent. The 
Ontario Onsite Wastewater Association warns that soil compaction from heavy equipment or 
vehicular traffic is “detrimental as it cuts off the oxygen supply to micro-organisms native to the 
soil, which are essential to the treatment of discharged effluent” [11]. Construction staging areas, 
access roads, and aggregate haul routes near existing tile beds could cause irreversible damage. 

Water table changes: If HSR construction temporarily lowers the water table through 
dewatering but then the permanent embankment blocks natural drainage, the water table may 
subsequently rise on one side of the corridor. Tile beds that were properly installed above the 
historical high water table could find themselves saturated. These systems operate with high 
nutrient loading rates of nitrates and phosphates and must remain unsaturated to prevent 
groundwater contamination [10]. 

Vibration damage: Blasting and heavy equipment operation can physically damage septic tank 
structures and crack or displace tile bed piping. Driving vehicles or heavy equipment over a septic 
absorption system “can compress soil or break pipes, rendering the system inoperative and 
requiring costly repairs” [12]. 

4.3 Replacement Costs and Challenges 
A failed tile bed is not a simple repair. Conventional replacement systems cost $15,000–$25,000 
in areas with suitable soil. In the limestone terrain of the southern corridor, where bedrock is 
often close to the surface, alternative systems (mound systems, tertiary treatment units) may be 
required, costing $30,000–$60,000 or more. In some cases, there may be no suitable 
replacement location on the property — particularly on smaller rural lots where setback distances 
from the well, property lines, and watercourses leave limited room. 

5. Impact on Agricultural Tile Drainage 
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The southern corridor crosses extensively tile-drained farmland in Eastern Ontario. Agricultural 
tile drainage is a separate system from septic tile beds — it consists of networks of subsurface 
perforated pipes installed beneath fields to remove excess water from the crop root zone. These 
drainage systems represent investments of thousands of dollars per acre and are essential to 
agricultural productivity in Eastern Ontario’s clay-over-limestone soils. 

An HSR embankment crossing tile-drained fields would sever drainage runs, block outlets, and 
create ponding on the upstream side. A recent Farmtario report quoted local farmers and the 
Ontario Farmland Trust warning that HSR construction would “drastically impact the drainage 
in the area,” with flooding comparable to that experienced during construction of the Trent-
Severn system a century ago [13]. 

5.1 The Jurisdictional Problem 

Ontario’s Drainage Act provides a legal framework for resolving disputes over drainage 
infrastructure between landowners, municipalities, and utilities. However, federal railways have 
increasingly claimed exemption from provincial drainage legislation. Approximately 30 Ontario 
municipalities have reported that CN and CPKC are refusing to cooperate on drainage costs, 
arguing that “the province cannot constitutionally apply its rules to interprovincial railways, 
which are federally regulated” [14]. 

As a federal Crown corporation, Alto would likely assert the same constitutional position. This 
means farmers whose tile drainage is severed by HSR construction may have no provincial legal 
mechanism to compel repair, restoration, or compensation through the established Drainage Act 
process. The cost and complexity of pursuing remedies through the federal Canadian 
Transportation Agency — rather than the familiar provincial Drainage Referee system — would 
place an extraordinary burden on individual farmers. 

6. The Compounding Problem 
What makes these impacts especially serious is that they compound. A rural homeowner in the 
southern corridor could simultaneously face: 

System Impact Consequence Estimated Cost 
Private well Yield loss from dewatering; 

contamination from blasting 
No potable water $10,000–$30,000+ (new 

deeper well) 
Septic tile bed Water table rise; soil 

compaction; vibration damage 
System failure; raw 
sewage 

$15,000–$60,000+ 
(replacement) 

Agricultural tile 
drainage 

Severed runs; blocked outlets Crop loss; field flooding $1,000–$3,000/acre to 
repair 

 
In rural Eastern Ontario, there is no municipal backup system to connect to. If your well fails, you 
cannot call the City. If your tile bed fails, there is no sewer line to tie into. Each homeowner is 
entirely responsible for their own water supply and wastewater treatment — and each is entirely 
vulnerable to construction impacts that may originate hundreds of metres away. 

These properties would receive no HSR station and no direct benefit from the project. The rural 
communities along the southern corridor would bear the full burden of construction disruption 
for a service that does not stop for them. 
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7. What Alto Has Not Addressed 
Alto’s public consultation materials to date have not included any assessment of impacts to private 
water supply wells, on-site septic systems, or agricultural tile drainage along the southern 
corridor. 

Update — March 2026: When asked directly about these issues, Alto confirmed this gap in 
writing. Alto HSR Citizen Research submitted 33 detailed questions as part of the formal 
consultation, including two questions specifically about groundwater, wells, and septic systems 
(Q29: assessment methodology; Q30: minimum setback distances and vibration transmission 
through limestone). Alto’s complete response to both questions was: 

Alto’s response (Section 7, Groundwater, Wells, and Septic Systems): “It is 
unfortunately too early in the development phase to answer these questions. Our field studies 
program covers water, aquatic habitats, and overall environmental quality. The federal 
impact assessment will also analyze potential effects on soil, water, and aquatic 
environments. You can find more information on the Field Studies section of our website.” 

This response is inadequate. The “field studies” Alto references cover surface water and aquatic 
habitat — not groundwater hydrogeology, not private well impacts, and not septic system 
vulnerability. Alto is asking the public to comment on route options before conducting the work 
needed to understand what those routes would do to the water systems rural families depend on. 
The specific question about setback distances and vibration transmission through limestone 
(Q30) was not acknowledged at all. A full analysis of Alto’s responses to all 33 questions is 
available as a separate document. There is no indication that: 

• Pre-construction well surveys have been planned or budgeted 
• Baseline groundwater monitoring has been considered 
• A hydrogeological assessment of the limestone plain aquifer has been commissioned 
• Mitigation or compensation frameworks for affected well and septic owners have been 

developed 
• The jurisdictional question regarding the Drainage Act and federal Crown immunity has 

been addressed 
 
For comparison, Ontario’s Ministry of Transportation requires pre-construction door-to-door 
water well surveys, baseline groundwater monitoring, and continued well monitoring throughout 
and following construction for highway projects in areas with private wells [15]. HS2 in the UK 
established dedicated water supply and groundwater management programs with the 
Environment Agency before construction began [5]. Alto has proposed nothing comparable. 

8. Recommendations for Consultation Submissions 
Homeowners, farmers, municipalities, and health units along the southern corridor may wish to 
raise the following in their submissions to Alto’s consultation (deadline March 29, 2026): 

For homeowners: Document your well’s current performance (flow rate, static water level, 
water quality test results) and your septic system’s condition and installation date. This creates a 
baseline record in case of future impacts. Request that Alto commit to pre-construction well 
surveys and ongoing monitoring programs comparable to MTO standards. 
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For farmers: Document your tile drainage infrastructure, including installation dates, drainage 
plans, and outlet locations. Request that Alto clarify whether it will comply with Ontario’s 
Drainage Act or will claim federal exemption. Raise the precedent of CN and CPKC’s refusal to 
pay drainage assessments. 

For municipalities: Request that Alto conduct a comprehensive hydrogeological assessment of 
the limestone plain aquifer before any route alignment is finalized. Request clarity on how private 
well and septic system damage will be assessed and compensated, and by what legal mechanism 
disputes will be resolved. 

For health units: The newly merged Southeast Public Health unit (formerly KFL&A, HPE, and 
Leeds-Grenville-Lanark) should be consulted on the public health implications of widespread well 
and septic system disruption in areas with no municipal water or sewer backup. 

Alto’s public consultation closes March 29, 2026.  |  Submit at altotrain.ca/en/public-
consultation 
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