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Horizontal Directional
Drilling (HDD) has
revolutionized the way
utilities, pipelines, and
telecommunications
cables are installed
beneath obstacles such

as rivers, roads,
railways, and
environmentally

sensitive areas. This
trenchless technology
minimizes surface
disruption, reduces
environmental impact,
and often proves more
cost-effective than
traditional open-cut
methods. However, the
success of any HDD
project hinges on
rigorous adherence to
proven guidelines.
Without a structured
approach, even the
most experienced
crews can face costly
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delays, equipment
damage, or
environmental
incidents. This article
explores the essential
Horizontal
Directional Drilling
HDD Good Practices
Guidelines that every
project manager,
engineer, and operator
should incorporate into
their daily operations.
From pre-planning and
site assessment to
bore path design, mud
management, and
pullback procedures,
following these
guidelines ensures
safety, efficiency, and
long-term reliability.

1. PRE-PLANNING
AND SITE
ASSESSMENT: THE
FOUNDATION OF
EVERY HDD
PROJECT

Good practices begin
long before the drill rig

arrives on site. A
thorough pre-planning
phase helps identify
potential risks and
establishes a clear
roadmap for execution.
The following elements
are critical to this
phase.

Geotechn
ical
Investigat
10N
Understanding
subsurface conditions
is paramount. A
geotechnical
investigation should
include soil borings,
groundwater analysis,
and rock
characterization. The

data gathered directly
influences tooling
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selection, mud design,
and drilling
parameters. For
example, loose sands
require different fluid
additives  than  stiff
clays or weathered

rock. Skipping or
underfunding this step
often leads to

unexpected drilling
difficulties, stuck pipe,
or borehole collapse.

1.2 Utility
Locating
and Risk

Mapping

Before any drilling, all
existing underground
utilities must be
accurately located. Use
electromagnetic
locators,
ground-penetrating
radar, and vacuum
excavation potholing to

verify depth and
alignment. Develop a

detailed risk map
highlighting any
crossings with

high-pressure gas
lines, fiber optic cables,
or water mains. The
Horizontal
Directional Drilling
HDD Good Practices
Guidelines
recommend
maintaining a
minimum clearance of
two feet (or more,
depending on local
regulations) from
existing utilities.

1.3

Environm
ental and
Requlator



§7DESIGN AND

Compl

CE

Identify all
environmental
constraints early. Is the
bore path crossing a
wetland, a stream, or a
protected habitat?
Obtain necessary
permits for drilling
fluids management,
water withdrawal, and
site restoration. Many
jurisdictions require a
Spill Prevention,
Control, and
Countermeasure
(SPCC) plan. Good
practice involves
conducting a
pre-construction
environmental baseline
survey to document
existing conditions and
avoid later disputes.

ENGINEERING OF
THE BORE PATH

Lcaul.'l!-designed bore

path reduces stress on
the product pipe and
drilling equipment. The
geometry must
balance entry and exit
angles, curvature radii,
and depth of cover.

2.1 Entry
and Exit
Angles

Typical entry angles
range from 8° to 16°,
while exit angles are
usually lower, around
5° to 12°. These angles
affect the steering
capability and the
loads on the drill string.
Steeper angles can
cause excessive
bending stress,
especially when pulling
large diameter pipes.
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The guidelines
recommend modelling
the bore path using
HDD design software
that accounts for pipe
stiffness and soil
friction.

2.2 Bend
Radius
and
Curvature

The minimum bend
radius of the product
pipe must never be
exceeded. For steel
pipelines, the radius is
typically based on the
pipe diameter and wall

thickness. For
high-density
polyethylene (HDPE)

pipes, manufacturers
provide specific values
based on the material’s
flexibility. A common
good practice is to

design the bore path
with a radius at least
20% larger than the
minimum to allow for

minor steering
corrections during
drilling.

2.3 Depth
of Cover

Sufficient cover above
the bore protects the

installed line from
surface loads and
future excavation.

Guidelines generally
require a minimum of
three feet of cover
under roadways and
five feet under
waterways, though
local codes may differ.
In rocky terrain,
additional depth may
be needed to avoid
fracturing the surface.

3. DRILLING FLUID



HDD

Drilling fluid, or mud,
stabilizes the borehole,
transports cuttings,
cools the drill bit, and
reduces friction.
Inadequate fluid
management is one of
the most common
causes of HDD failures.
The Horizontal
Directional Drilling
HDD Good Practices
Guidelines emphasize
a systematic approach
to fluid design and
handling.

3.1 Mud
Formulati
on and
Testing

Base the mud recipe
on the geotechnical

data. TypicM ANNGEMENT:
THE LIFEBLOOD OF

bentonite,
polymers, and
weighting agents. Test
the mud properties
regularly - viscosity,
density, pH, and
filtration control - using
a Marsh funnel, mud
balance, and other
field instruments.
Adjust the formula in
real time as the bore
progresses through
different strata.

3.2

Cuttings
Removal
and Hole
Cleaning

Efficient cuttings
transport prevents the
formation of a packed
annulus that can trap
the drill string.
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Maintain sufficient
annular velocity by
matching pump flow
rate to borehole
diameter. For larger
bores, a good practice
is to drill a pilot hole
and then ream
gradually, step by step,
rather than attempting
a single pass. This
ensures that cuttings
are consistently
flushed out.

3.3 Fluid
Recycling
and
Disposal

Minimize

environmental impact
by recycling drilling
fluid where possible.
Use shakers,
desanders, and
centrifuges to remove
solids and then

reintroduce the clean
fluid. Plan for proper
disposal of spent mud
and cuttings at
permitted facilities.
Never discharge fluids
into storm drains or
water bodies without
treatment.

4. DRILLING
OPERATIONS:
STEERING,
REAMING, AND
PULLBACK

Once the pre-planning
is complete and the
design is approved, the
actual drilling process
begins. Each stage
requires strict
adherence to
operational guidelines
to avoid incidents.

4.1 Pilot
Hole



Steering

Accurate steering is
achieved through a
combination of a bent
sub, downhole tool
orientation, and a
walk-over locator
system. Good practice
dictates that the
steering operator
should stop drilling at
regular intervals (every
10 to 15 feet) to check
depth and direction.
Use a steering tool that
provides continuous
inclination and azimuth
data. Any deviation
beyond the design
tolerance should be
corrected immediately
to avoid a longer, more
complex re-alignment.

4.2
Reaming

Stages

After the pilot hole is
completed, reaming
enlarges the bore to
accommodate the
product pipe. Good
guidelines recommend
multiple reaming
passes with gradually
increasing reamer
sizes. For example, if
the final diameter is 24
inches, start with a
12-inch reamer, then
18 inches, then 24
inches. This gradual
approach reduces
torque and pull loads,
minimizes soil
disturbance, and helps
maintain borehole
integrity. Always run a
swab pass after the
last reamer to ensure
the hole is clean and
uniform.
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2°3"Pipé
Pullback

Pullback is the critical
moment when the
product pipe is
dragged into the
borehole. To prevent
damage, use a swivel
to separate the
rotating drill string
from the non-rotating
pipe. Apply buoyancy
control - for HDPE
pipes, partially fill the
pipe with water to
reduce buoyant force
in wet holes; for steel
pipes, use air or foam.
Maintain a steady,
continuous pull speed
(typically 2 to 5 feet
per minute) and
monitor pull load
closely. A sudden spike
may indicate a
collapsed hole or
excessive friction.

CONTINGENCY
PLANNING

Even with the best
planning, HDD projects
involve inherent risks.
A strong safety culture
is an essential
component of the
Horizontal
Directional Drilling
HDD Good Practices
Guidelines.

5.1 Job

Hazard

Analysis
(JHA)

Conduct a JHA for
every phase of the
operation. Identify
hazards such as
high-pressure hoses,
pinch points, rotating
equipment, and
confined spaces (e.g.,




entry pits). Share the
JHA with all crew
members before the
start of each shift.
Provide appropriate
personal protective
equipment (PPE),
including hard hats,
steel-toed boots,
gloves, and hearing
protection.

5.2
Emergen

Cy
Response
Plans

Prepare for worst-case
scenarios: a drilling
fluid spill, a stuck drill
string, or a collision
with a utility.
Pre-position spill kits
near the drill rig and
along the bore path.
Have an emergency

10

contact list for utility
companies,
environmental
agencies, and local
emergency services.
Conduct periodic drills
to ensure the crew
knows how to respond
quickly.

5.3
Backup
Equipme
nt and
Personnel

If possible, keep spare
parts for the drill rig,
pumps, and steering
tools on site. Have a
plan for bringing in
additional support if
the operation gets
behind schedule.
Overworking crews
leads to fatigue-related
errors schedule
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rotations and rest

breaks.

6. QUALITY
CONTROL AND
AS-BUILT
DOCUMENTATION

After the product pipe
is in place, the project
isn’'t finished. Proper
documentation ensures
the installation meets
contract requirements
and provides a
valuable record for
future maintenance.

0.1
Pressure
Testing
and
Inspectio

11

For pressurized
pipelines, conduct a
hydrostatic test to
verify the integrity of
the installed pipe.
Visually inspect the
entry and exit pits for
any signs of buckling
or damage. For
electrical conduits, use
a mandrel to confirm
the bore is free of
obstructions.

0.2
As-Built
Survey

Record the actual bore
path using survey
equipment (e.g., an
inertial navigation
system or a walk-over
locator). Document the
depth at regular
intervals, the entry and
exit coordinates, and



any deviations from
the design plan. This
information is crucial
for future digs and for
maintaining accurate
utility maps.

6.3
Lessons
Learned

Hold a post-project
review with the entire
team. Discuss what
went well and what
could be improved.
Document these
lessons in a central
repository so that they
inform future projects.
This continuous
improvement cycle is a
hallmark of mature
HDD operations.

CONCLUSION

Horizontal Directional
Drilling is a powerful
technique that, when
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executed correctly,
delivers reliable
underground
infrastructure with
minimal surface
impact. However, the
margin for error is slim.
By following the
Horizontal
Directional Drilling
HDD Good Practices
Guidelines outlined in
this article - from
rigorous geotechnical
investigation and
careful bore path
design to disciplined
fluid management,
safety protocols, and
thorough
documentation
project teams can
significantly reduce
risk, improve
efficiency, and protect
both their workforce
and the environment.
Ultimately, good
practices are not just a
checklist; they are a
mindset that prioritizes
preparation, vigilance,
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and continuous
learning. Whether you
are a seasoned driller
or a project owner new
to trenchless
technology, embracing

13

these guidelines will
lead to safer, more
successful HDD
projects for years to
come.



