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Understanding Horizontal Directional Drilling Cost Per Foot

When it comes to modern infrastructure projects—whether installing water mains, fiber-optic cables, gas lines, or
stormwater drains—horizontal directional drilling (HDD) has become the go-to trenchless method. One of the most
common questions contractors, property owners, and municipal planners ask is: “What is the horizontal
directional drilling cost per foot?” Answering this requires a deep dive into the mechanics of HDD, the variables
that drive price, and how to estimate and control expenses for a successful project.

What Is Horizontal Directional Drilling?

Horizontal directional drilling is a specialized drilling technique that allows a pipe or conduit to be installed
underground without the need for open trenches. A drilling rig at the surface sends a drill bit through the ground,
while a pipe or cable is pulled behind the bit, creating a continuous borehole that can span several hundred meters.
The process typically involves the following stages:

Site Survey and Planning — Detailed geotechnical and topographical studies.
Drill Rig Setup — Positioning the rig and aligning the bore path.

Drilling — The drill bit advances while the pipe is pulled.

Pullback — The pipe or cable is drawn through the borehole.

5. Inspection and Testing — Ensuring the installation meets quality standards.
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Why Cost Per Foot Is a Key Metric

Project budgets are usually expressed in total dollars, but the cost per foot is a more granular metric that allows
stakeholders to compare projects, benchmark against industry averages, and identify cost drivers. It also helps in:

¢ Evaluating the feasibility of a trenchless solution versus traditional trenching.
e Estimating the financial impact of changes in pipe diameter, depth, or soil conditions.
e Communicating value to investors or municipal boards.

Typical Cost Ranges for HDD

While the cost per foot varies widely, most projects fall within the following ranges:

Standard HDD for 1 2 /in. pipe: $30-$70 per foot.

» HDD for 4 6 /in. pipe: $70-$120 per foot.

e Large-diameter (8 12 /in.) HDD: $120-$250 per foot.

e Specialized drilling (e.g., in rock or highly unstable soils) can exceed $300 per foot.

These figures include drilling rig operation, pipe purchase, labor, equipment rental, and a small portion of overhead.
They do not typically cover permits, environmental mitigation, or post-installation maintenance.

Key Factors That Influence Cost Per Foot

Understanding the variables that affect the cost per foot is essential for accurate budgeting.



1. Pipe Diameter and Material

Smaller pipes require less material and are easier to pull, resulting in lower costs. Conversely, larger pipes increase
material costs and require stronger rigs and more powerful motors, driving the price upward.

2. Soil Type and Ground Conditions

Soil composition—loam, clay, sand, gravel, or rock—greatly influences drilling difficulty. Hard rock or dense clay can
require specialized drill bits, increased torque, and more drilling fluid, all of which raise the cost per foot.

3. Depth and Length of the Bore

Longer bores naturally increase labor hours and equipment usage. Deeper bores often need more powerful rigs
and more drilling fluid, adding to the cost. However, economies of scale sometimes offset these increases if the
same rig can be reused across multiple sections.

4. Turnarounds and Rig Relocation

Every time a rig must be moved or turned around, there is a cost for repositioning, re rigging, and downtime.
Projects that require frequent turnarounds can see a significant rise in the cost per foot.

5. Site Access and Logistics

Urban environments with limited space, heavy traffic, or restricted access can increase labor and equipment rental

costs. Site preparation, such as clearing vegetation or relocating existing utilities, also adds to the overall expense.

6. Environmental and Regulatory Requirements

Permits, environmental impact studies, and mitigation measures (e.g., protecting underground water sources) can

add a substantial overhead component to the cost per foot.

7. Pipe Pulling Technology

Modern hydraulic pullers and automated systems reduce labor and time, potentially lowering the cost per foot.
However, the initial purchase or rental of such equipment can be expensive.

Equipment and Technology: The Backbone of HDD

The drilling rig is the heart of any HDD project. Its type and capacity largely dictate the cost structure.

Surface Drill Rigs

These rigs are used for shallow to moderate depths (up to ~30 ft). They are lighter, cheaper to rent, and easier to
set up. However, they may not handle very large diameters or extremely hard soils.

Deep Bore Drills (DBD)

For depths exceeding 30 ft, DBD rigs provide greater torque and stability. They are more expensive to operate but
can handle larger diameters and tougher ground conditions.

Hybrid Rigs

Hybrid rigs combine features of both surface and deep bore rigs, offering versatility at a moderate price point. They
are often chosen for projects that span a range of depths and soil types.

Labor and Crew: Human Capital Costs

While equipment drives a large portion of the cost, skilled labor remains a critical component. A typical HDD crew
includes:



Drill Operator — Manages rig operation and drilling parameters.

Pipe Puller — Handles pipe installation and monitoring.

¢ Geotechnical Engineer — Assesses soil conditions and adjusts drilling strategy.
Safety Officer — Ensures compliance with OSHA and local regulations.

e Support Staff — Includes rig mechanics, field technicians, and logistics coordinators.

Labor rates vary by region and experience level, but typically account for 15-25% of the total cost per foot.

Site Conditions and Soil: The Hidden Cost

Geotechnical surveys are essential to predict drilling difficulty. The cost per foot can increase dramatically if:

» The ground contains large boulders or hard rock.

e There are high groundwater tables that require dewatering.
e The soil has high clay content, which can clog drill bits.
 Existing underground utilities must be avoided.

Pre drilling site investigations, including borehole sampling and cone penetration tests, can mitigate surprises and
help keep costs predictable.

Pipe Diameter and Material: Choosing the Right Fit

Different projects demand different pipe sizes and materials. For example:

e Water mains often use 6-12 /in. HDPE or PVC.
e Storm drains may require 4-8 /in. steel or concrete.
¢ Fiber-optic cables are typically 1-2 /in. conduit.

Larger diameters increase material cost and require stronger rigs, while smaller diameters are cheaper but may not
meet the project”s capacity needs.

Length and Depth: Scaling the Project

Projects can range from a few dozen feet to several thousand feet. The cost per foot often follows a U shaped curve:

1. Initial Setup — Fixed costs spread over a small distance.
2. Mid Range — Economies of scale reduce the cost per foot.
3. Long Distances — Incremental costs rise again due to fatigue, equipment wear, and logistical complexity.

Planning for the entire bore length from the outset helps avoid costly mid project adjustments.

Turnarounds and Rig Relocation: Minimizing Downtime

Turnarounds can account for up to 10% of the total cost. Strategies to reduce them include:

e Choosing a rig with a larger travel radius.

¢ Planning the bore path to minimize sharp turns.
¢ Using a single rig for multiple adjacent projects.
e Pre positioning the rig in a central location.

Environmental and Regulatory Costs: Compliance Matters

Obtaining permits, conducting environmental impact assessments, and implementing mitigation measures can add



5-15% to the cost per foot. However, these costs are essential for legal compliance and community acceptance.
Comparing HDD with Traditional Trenching

While HDD often has a higher cost per foot than trenching, it offers significant advantages:

¢ Reduced surface disruption and faster recovery.

* Lower labor and equipment rental for traffic control.

¢ Minimized impact on historic sites, utilities, and vegetation.

¢ Potential savings in long-term maintenance due to better pipe placement.

When comparing, consider total project cost, time to completion, and long-term operational savings.

Estimating Horizontal Directional Drilling Cost Per Foot

Accurate cost estimation is a blend of art and science. A typical approach involves:

Gathering Data — Soil reports, pipe specifications, and site constraints.
Choosing Equipment — Selecting the appropriate rig and puller.
Calculating Direct Costs — Drilling fluid, pipe, labor, and equipment rental.
Adding Overheads — Insurance, permits, and contingency.

Applying a Margin — For profit and risk.
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Example Calculation
Assume a 1,000 ft bore for a 6 /in. HDPE pipe in loamy soil:

» Pipe cost: $15 per foot I" $15,000

Drilling fluid: $5 per foot I" $5,000

Labor: $10 per foot I’ $10,000

» Equipment rental: $8 per foot ' $8,000
Permits & overhead: 10% of subtotal " $3,500
Profit margin: 15% !’ $5,925

Total cost: $47,425 " Cost per foot: $47.43

Tips to Reduce Horizontal Directional Drilling Cost Per Foot

Perform Detailed Geotechnical Surveys — Prevent costly surprises.
Use Hybrid Rigs — Balance cost and capability.

Plan Efficient Bore Paths — Minimize turnarounds.

Leverage Bulk Pipe Purchasing — Reduce material cost.
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