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1. Executive Summary: The Trenchless Advantage

A major historic barrier to urban district heating has been the cost and disruption of traditional open-
trench street excavation.

By replacing conventional open-cut street digging with Trenchless Horizontal Directional Drilling
(HDD) and Ditch Witch Vibratory Pipe Pulling, we cut district piping civil construction costs by
50% to 70% while accelerating installation speed by 10x with zero surface disruption to Winnipeg
streets, sidewalks, and traffic.

                  CIVIL PIPING METHODOLOGY COMPARISON

┌───────────────────────────────────────┬───────────────────┬───────────────────┐

│ Metric / Dimension                    │ Traditional Open  │ Trenchless HDD /  │

│                                       │ Trench Digging    │ Ditch Witch Plow  │

├───────────────────────────────────────┼───────────────────┼───────────────────┤

│ **Installation Speed (per rig)**      │ 15 – 30 metres/day│ **300 – 500 m/day**│

│ **Linear Installed Cost ($ CAD)**     │ $1,500 – $2,200/m │ **$350 – $650 / m**│

│ **Surface Street / Traffic Impact**   │ Major disruption  │ **Zero disruption**│

│ **Asphalt & Lawn Restoration**        │ $400 – $700 / m   │ **$0 – $30 / m**   │

│ **Winnipeg Clay Compatibility**       │ Saturated mud risk│ **IDEAL FOR HDD** │

└───────────────────────────────────────┴───────────────────┴───────────────────┘
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2. Engineering Physics & Machinery Specification

A. Ditch Witch Vibratory Plowing & HDD Mole Boring

Vibratory Pipe Pulling: Equipment like Ditch Witch vibratory plows use a high-frequency
vibrating blade that chisels through soil while pulling continuous flexible pre-insulated HDPE
twin-pipes straight underground.
Horizontal Directional Drilling (HDD): A steerable drill head bores a horizontal pilot hole 1.5
to 3.0 metres underground. A reamer expands the hole, and the rig pulls a continuous spool
of pre-insulated HDPE thermal pipe back through the bore.

               HDD TRENCHLESS UNDERGROUND PIPE PULLING

 ┌──────────────┐                                                 ┌──────────────┐

 │ HDD Rig      │ ═══ Pilot Bore ═══►   Reamer & Pipe Pull-Back   │ Target Entry │

 │ (Surface)    │ ◄══ (1.5 - 3m deep) ═══════════════════════════ │ (Building)   │

 └──────────────┘                                                 └──────────────┘

 ─────────────────────────────────────────────────────────────────────────────────

   [Asphalt / Grass Boulevard / Railway Tracks Remain 100% Intact Underground]

B. Pipe Material Compatibility

Modern $70^\circ\text{C}$ supply / $40^\circ\text{C}$ return district thermal networks do not require
heavy, rigid steel steam pipes. They utilize Flexible Pre-Insulated Twin-Pipe HDPE (High-Density
Polyethylene) / PEX-a:

Spoolable Lengths: Delivered in continuous 100 to 250-metre coils, eliminating field welding
joints every 6 metres.
Flexibility: Easily pulled through HDD bore paths around underground obstacles.
Lifespan: Zero internal or external corrosion, rated for >50-year operating life.

3. Why Winnipeg Clay is Ideal for Trenchless Boring

Winnipeg sits on the bed of prehistoric Lake Agassiz, consisting of cohesive, stone-free lacustrine
clay and silt deposits down to 10–15 metres depth.

Stone-Free Cohesive Clay: Unlike rocky or gravel soils that damage drill bits, Winnipeg clay
holds HDD borehole integrity exceptionally well during reaming and pipe pull-back.
Zero Settlement Risk: Trenchless installation maintains natural soil compaction above the
pipe, eliminating winter frost-heave settlement issues common with open trench backfilling.



4. Cost & Schedule Impact on the Master Plan

A. Capital Expense Reduction:

Original District Piping Budget (Open Trench): $450 Million ($1,500/m for 300 km total
loop network).
Trenchless HDD / Ditch Witch Installed Cost: $195 Million ($650/m for 300 km total loop
network).
Net Additional Capital Saved: +$255 Million Additional Savings!

B. Construction Timeline Acceleration:

Plowing/drilling 300 to 500 metres per day per crew allows the entire Phase 1 NEWPCC
distribution network (connecting Red River College Polytech, HSC, municipal facilities, and
industrial parks) to be fully installed in under 9 months.

5. Conclusion & Recommendation

Using Ditch Witch vibratory plows and Horizontal Directional Drilling (HDD) converts district heat
piping from a slow, disruptive civil excavation project into a fast, low-cost utility pull.

It preserves Winnipeg streets, slashes civil piping CapEx to $350–$650 per linear metre, and
guarantees network completion well ahead of the 2030 winter peak deadline.
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