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Excavation in the utility and construction industries is an evolving landscape. For 
hundreds of years, humans relied on back-breaking efforts for projects requiring 
manually digging. Over the course of the Industrial Revolution, however, machines were 
invented to make this type of work much more efficient and far less labor-intensive. 
The first mechanical excavator was developed in the late 1800s and soon transformed 
the industry. Today, crews are turning to even more modern digging approaches in the 
interest of safety, precision, speed, and cost. It is in this vein that vacuum excavation 
has emerged as a leading method.

Although the practice of vacuum excavation has been around for nearly half a 
century, it wasn’t until the 1980s that dedicated equipment became available and 
widely adopted in the United States. Given its non-destructive nature and capacity to 
significantly reduce the many risks associated with construction and utility digging, 
vacuum excavation continues to gain momentum. 

Broadly embraced as a best practice, vacuum excavation is commonly considered the 
future of digging. Following are some informative insights that help to define vacuum 
excavation, explain what the process entails, highlight the benefits derived from this 
digging method, and explore its specific applications across a number of industries.

Vacuum excavation is a soft method of digging that relies on high-powered machines 
to carve underground holes and then suction out the associated debris. In combination 
with a high-pressure water or air source, the vacuum approach enables workers to dig 
deep, price holes in a safe and efficient manner—with the least amount of damage or 
disruption to buried infrastructure.

WHAT IS 
VACUUM EXCAVATION? 
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In a number of specific applications, vacuum excavation is often the more ideal option 
as compared to traditional forms of construction and utility digging. That’s because 
these methods challenge crews to excavate with slower, less accurate, and more 
dangerous mechanical equipment, such as backhoes, augers and hand tools. Such 
cumbersome equipment presents greater potential for initiating dangerous and costly 
contact with pipes, cables, and lines, threatening both the property and the people 
involved in the project.

Water and air-based digging methods that rely on vacuum excavation are far more 
reliable in removing necessary soil and material, as well as far less likely than sharp, 
bulky, or unwieldy excavation machinery to pierce underground utilities.

In construction and utility digging, crews deploy vacuum excavation by operating 
machinery that incorporates one of two pressure sources: water or air. These are 
referred to as hydrovac and airvac, respectively. 

Also known as hydro excavation or hydro 
trenching—uses highly pressurized, 
heated streams of water to break up the 
soil before a heavy-duty vacuum hose 
suctions it out for storage in nearby 
debris tanks or transport trucks.

WHAT DIFFERENTIATES 
WATER-BASED FROM AIR-BASED 
VACUUM EXCAVATION?

HYDROVAC
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Otherwise known as pneumatic or 
air-knife excavation—uses compressed 
air to break up the soil before siphoning 

it through the vacuum hose. This process 
features the unique ability to backfill dry soil 

and debris so there’s no need to transport 
or dispose of the material after digging.

AIRVAC

When managing larger projects or those involving low-temperature and/or compact soil 
conditions, hydro excavation is usually the most ideal option. Why? Simply, it’s a faster, 
more economical, and more versatile method. This softer approach avoids the potential 
sandblasting that can occur with air excavation, and it’s a more efficient means of 
moving ground material. Additionally, water acts as a natural lubricant, so it’s less 
harsh on excavation equipment and minimizes overall wear and tear on the vacuum 
machinery.

On the other hand, air is a much less limited resource than water. Because air 
compressors provide for an infinite supply of the pressure needed to dig, crews don’t 
have to worry about “refilling” during the excavation process (as is the case with water). 
Air is also nonconductive, which can make this method a more suitable choice when 
working around live electrical wires.

Ultimately, each option features its own applications and benefits, which makes 
understanding the differences between hydrovac and airvac an important aspect of 
planning effectively for specific projects.
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As vacuum excavation becomes more widely utilized across the industry, this advanced 
method of construction and utility digging has been positioned as the wave of the 
future. Following are some of the most notable reasons why that’s the case.

WHAT BENEFITS DOES VACUUM 
EXCAVATION CONTRIBUTE TO 
THE FUTURE OF DIGGING?

Without a reliable way to locate and 
bypass crucial underground utility 
infrastructure, excavation jobs can 
seriously endanger the lives of work 
crews. Strikes on natural gas lines 
are particularly concerning in this 
arena. Vacuum excavation is a 
monumentally safer approach, 
enabling project teams to locate 
dangerous infrastructure more 
accurately. Doing so significantly 
reduces the risk of explosions, fires, 
and digging-related deaths and 
injuries. 

WORKER SAFETY

When digging around critical 
underground cables and pipes, 
vacuum excavation supports damage 
control by mitigating the risk of 

DAMAGE 
MITIGATION
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Vacuum excavation enables crews to simultaneously vacuum soil and debris into tanks 
while digging, thereby preventing any buildup of large piles of dirt and debris. This 
helps safeguard soil deposits from tarnishing streetscapes and clogging up storm water 
systems. Two beneficial outcomes of digging via vacuum excavation are cleaner holes 
and less cluttered work sites.

CLEANER WORK SITES

With organizations and associations pushing for both safer working conditions and 
less risky digging methods, state, and local regulations are evolving in such a way that 
crew managers must pay attention. In order to fully heed government mandates, it’s 
necessary to employ the most compliant methods of digging. Vacuum excavation, with 
its safety-centered approach, makes proper compliance that much more attainable.

REGULATORY COMPLIANCE

The equipment employed for vacuum excavation is immensely more advanced than 
traditional options. This equates to faster, more precise, safer projects requiring less 
manual labor and overall risk. In the end, these factors contribute to decreased project 
expenses and greater profitability.

MECHANICAL SUPERIORITY

puncturing lines or wells. With this method, there are no moving parts making contact 
with underground utilities, so construction workers can carry out digging projects 
without disrupting essential infrastructure or incurring the major expense of property 
damage. It also leaves a minimal impact on the environment and eliminates the need to 
employ tools that could destroy the surrounding ecology.
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Given the myriad of advantages inherent in applying vacuum excavation, this method 
has become a staple across several industries requiring digging-related work. Some of 
the most common ones include:

In essence, vacuum excavation has become a popular choice for working with, around, 
or near elements such as:

 ° Water and Sewer Utilities

 ° Oil and Gas

 ° Telecommunications

 ° Water and sewer pipes

 ° Pole holes

 ° Soil pits

 ° Electrical lines and manholes

 ° Substation trenches, pit boxes, and piper shafts

 ° Gas and oil pipelines and pipeline crossings

 ° Buried infrastructure

 ° New plants and compressor stations

 ° Fiber optic lines

 ° Broadband networks

 ° Streetlights, road signs, and traffic lights

 ° Valve boxes

 ° New developments

 ° Municipal

 ° Construction

 ° Engineering

WHICH INDUSTRIES ARE A FIT 
FOR VACUUM EXCAVATION?

06



Specific applications for which vacuum excavation is used to unearth and manage 
sensitive pipes, lines, and cables in the ground comprise the following:

WHAT ARE VACUUM 
EXCAVATION’S SPECIFIC 
APPLICATIONS?

Utility and construction teams should always take care to execute daylighting, 
otherwise known as potholing, before any digging occurs. This technique exposes 
underground utilities and garners visual confirmation, providing insight into their 
location, length, and depth so workers can safely excavate around them. The method 
involves digging a series of very small test holes, usually 6 to 12 inches deep, and 
leverages vacuum excavation to obtain the necessary verification of underground 
objects all along the project’s bore path. A pressurized water or air stream can cut 
precisely and efficiently through the soil, allowing for minimal material removal and 
safeguarding workers from dangerous risks like strikes on natural gas lines.

DAYLIGHTING/POTHOLING
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Test pitting, also considered another form of potholing, is a minimally invasive 
procedure to examine subsurface conditions through a series of small excavation holes. 
By applying highly pressurized streams of water or air to soften the ground soil and 
displace it from the test pits through high-suction vacuum equipment, this application 
can move hard or rocky ground without accidentally puncturing or harming the features 
below. Even with flags and locators in place, there’s always some risk of running into 
conflicting utilities or buried lines, so a crew can never safely assume they know the 
exact location, depth, or type of line that exists. Test pitting provides the best assurance 
before beginning an excavation job, making it a best practice in the industry.

TEST PITTING

There are different types of trenching needed for different construction and utility 
projects, with variations determined by specific work requirements. Whether a crew 
must perform slot trenching, perimeter trenching, box trenching, linear trenching, or 
some other form, it’s about accurately digging to a certain dimension for that particular 
project. Vacuum excavation is commonly applied to these activities for its precision 
and safety advantages. It is especially valuable for slot trenching, or the process of 
digging narrow trenches for the installation of cables, lines, or other systems. Vacuum 
excavation enhances this process by mitigating accidental hits to underground utilities 
and necessitating less restoration effort than more conventional excavation methods.

TRENCHING
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This work is related to the drilling and excavation involved in installing piles, poles and 
other cylindrical structures. These types of excavations require reliable methods for 
digging with a high level of precision, particularly for small-diameter piles. As with other 
applications, vacuum excavation fills this need with its ability to dig precisely, safely, 
and efficiently, clearing out the associated debris through suction hoses and leaving a 
cleaner work site.

HOLE PILING

One of the most beneficial aspects of vacuum excavation is that the equipment allows 
for easier access to remote, restricted, or confined job sites. Essentially, the only pieces 
needed directly at the work location are the water or air lance and the vacuum hose, 
which means trucks and tanks can be positioned and connected at a distance. When 
working on a project that involves narrow access roads, unstable soil conditions, low 
overhead clearances, or similar obstructions and challenges, vacuum excavation is 
a major advantage. The tubes can be extended to accommodate hundreds of feet, 
preventing congestion and mitigating risk.

REMOTE DIGGING

A major consideration for excavation work in any industry is the type or variety of soil 
conditions the equipment will be expected to handle, and in some cases, this could 
be affected by the weather. In cold climates where frozen soil is a challenge, hydrovac 
equipment outfitted with a water heating mechanism makes this job immensely 
more accessible by breaking up hard, cold surface material for easier excavation and 
removal. 

COLD-WEATHER DIGGING
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Debris removal is usually a significant undertaking in construction and utility settings, 
but with the technology of vacuum excavation, it can be managed in a faster, cleaner, 
and more economical way. A vacuum hose suctions debris directly into a tank for 
storage, which can be transported to a disposal site for removal of contents or emptied 
back onto the job as backfill. 

DEBRIS REMOVAL

With so many smart advantages to vacuum excavation, the market for equipment has 
been exploding. Construction and utility operators are poised to leverage this approach 
well into the future to keep crews safe, optimize project plans, minimize risk, and 
maximize profitability. As the technology continues to advance, so will the opportunities 
for employing vacuum excavation at job sites everywhere.

Our professionals are ready to meet your project demands. Contact us today!

INTERESTED IN VACUUM 
EXCAVATION?
OR LOOKING TO START YOUR NEXT 
CONSTRUCTION PROJECT?

CONTACT US
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