Sacramento is a tough place to dig carelessly. Older neighborhoods hide legacy utilities that never made it into
digital maps, new fiber lines are packed into small corridors, and the soil flips from loose sand to rock-hard clay
within a single block. That combination is exactly where vacuum excavation earns its keep, and where a simple,

disciplined safety framework like the 3/4/5 rule becomes more than a slogan.

| have seen crews save a project by choosing vacuum excavation instead of a backhoe within a crowded utility
easement. | have also seen near-misses where an extra 12 inches of careless digging would have cut a 12 kV

feeder and shut down an entire block. The difference is almost always planning and adherence to a few clear rules.

This article walks through how vacuum excavation works, what it really costs in the Sacramento area, how deep

and how fast it can dig, and how the 3/4/5 rule ties together OSHA requirements and practical field habits.

What is vacuum excavation, really?

Vacuum excavation is a non-destructive digging method that uses high-pressure air or water to loosen soil, then a
powerful vacuum to suck the material into a debris tank. Instead of a bucket tearing through the ground, you are

cutting and lifting the soil in a controlled way.
Two main approaches dominate the field:

Hydro excavation uses pressurized water to break up soil. A hydrovac truck carries a water tank, a high-pressure
pump, and a vacuum system. The water jet slices through compacted clays and hardpan that are common around

Sacramento. The resulting slurry is vacuumed into a debris tank.

Air excavation (often just called “vacuum excavation” in some regions) uses compressed air rather than water. It is
slower in hard soils, but the spoils stay dry and reusable, which matters on sites with tight restoration

requirements or poor access for hauling liquid slurry.

In day-to-day conversation, many people use “hydro excavation” and “vacuum excavation” interchangeably.
Strictly speaking, hydro excavation is a type of vacuum excavation that uses water as the cutting medium. The
common ground is that both methods expose buried utilities with far less risk of cutting or crushing them than a

metal bucket or a trencher chain.

Because the soil is removed as it is cut, vacuum excavation also avoids the “overdig” that comes with traditional
excavation. Trenches can be excavated closer to final width and grade, which limits backfill volume and surface

restoration.

Why Sacramento relies heavily on vacuum excavation
If you work in the Sacramento utility, telecom, or municipal world, you already know why the vac trucks stay busy.

Older downtown blocks have layer upon layer of utilities: clay sewer lines from the 1950s, duct banks added in the
1970s, newer plastic gas services, and fiber conduits jammed wherever space was left. Many of these were installed
before “call 811 before you dig” became routine. Maps are incomplete or off by a few feet. A conventional

excavator operating in that environment without careful potholing is gambling with damage claims and safety.

The other local factor is soil. Sacramento Valley soils can be forgiving in some areas but brutal in others. Hard clay
and caliche-like hardpan resist hand digging. On hot, dry days those soils become nearly concrete. Hydro
excavation can cut through that with predictable progress, while mechanical digging risks sudden breaks when the
bucket finally “pops” through and hits a line beneath.



Local agencies and large utilities in the Sacramento region have steadily tightened their standards. Many now
require vacuum excavation for positive location (potholing) of critical utilities before they will approve any

mechanical excavation within a certain tolerance of the marked line. That is where the 3/4/5 rule fits.

The 3/4/5 rule for excavation safety

Different companies have their own twists, but in practice the 3/4/5 rule most crews use in Northern California is a

simple way to remember three key thresholds:

1. 3 feet of respect around marked utilities.
2. 4 feet as the depth where trench access and atmospheric hazards become serious.

3. 5 feet as the point where protective systems are no longer optional.

This is not a separate law. It is a field mnemonic that pulls together widely recognized OSHA excavation
requirements and good utility protection practice. In Sacramento, many utility owners and safety managers teach

it as a baseline.

Here is how each number works.

“3" - the soft-dig zone around utilities

The first part answers a familiar question: how close can | dig to a marked line with a bucket?

Most one-call centers and utility owners treat the tolerance zone around a marked facility as 18 to 24 inches on
either side of the mark. In dense urban corridors, experienced contractors often extend that to a practical “3-foot

rule”:

Within 3 feet horizontally of any marked utility, do not use mechanical excavation to expose the line. Use vacuum

excavation or hand tools to daylight it.
In practice, that means:

You bring in a vac truck to pothole along the locate marks, often every 10 to 20 feet, to find exact depth and
alignment. Once the line is visually confirmed, you can adjust your trench alignment or depth to maintain required

clearance.

You do not assume depth. Gas service lines in Sacramento neighborhoods might be 12 inches deep in one yard
and 30 inches deep in the next. Telecom conduits occasionally sit right under the asphalt base course. Vacuum

excavation lets you find those surprises before a tooth or trencher chain does.

You treat unmarked but likely utilities with the same respect. If you are close to a building, assume there are water,

sewer, or electric services where they “should” be, and verify with vacuum excavation or hand digging.
The 3-foot idea goes beyond damage prevention. Hitting a plastic gas line with a backhoe in a tight alley or a busy

commercial street is a genuine life-safety event. Vacuum excavation dramatically cuts that risk.

“4" - the 4-foot rule in excavation

The second number ties to a widely cited OSHA requirement. At 4 feet of depth, trenches are no longer just

shallow cuts; they turn into confined spaces with serious access and atmosphere concerns.

Under OSHA's excavation standards, once a trench reaches 4 feet deep:



You must provide safe access and egress. Typically that means a ladder, ramp, or other approved means within 25

feet of lateral travel for workers in the trench. This is sometimes informally called the “4-foot rule in excavation.”

You must evaluate for atmospheric hazards where they are reasonably expected. In areas with nearby utilities,
existing sewers, landfills, or industrial contaminants, gases can accumulate in deeper trenches. In practice, a
competent person should decide when testing is needed, but 4 feet is the trigger depth where that question is not

optional.

The 3/4/5 rule uses “4" as a mental red flag: once you are at 4 feet, treat the excavation like a small confined space.
Pre-plan ladder placement. Think about water seepage, stability of the sidewalls, and whether workers may be

kneeling or bending below the lip of the trench.

Vacuum excavations are often narrow and deep, particularly when daylighting utilities in roadways. It is easy to tell
yourself “we will be in and out in 2 minutes” and skip proper access. The 4-foot component of the rule is there to

stop that shortcut thinking.

“5" - how deep can you dig without shoring?
The third number is the one every competent person should be able to state without thinking:

More than 5 feet deep, and OSHA requires a protective system such as sloping, benching, shoring, or shielding,

unless the excavation is carved entirely out of stable rock.

This is often called the “5-foot rule” in excavation safety. The 3/4/5 rule reinforces that simple line: if your trench or

pit is approaching 5 feet, you plan your protective system before you get there.

In Sacramento'’s variable soils, assuming “stable rock” is almost never appropriate on a typical utility project. You
may encounter cemented hardpan that feels like rock, but it can still fracture and fail. Treat anything over 5 feet as

needing a designed protective system.

Vacuum excavation does not remove that requirement. A hydrovac can cut a very narrow, deep hole, but if a
worker enters that cut to place a conduit, repair a line, or verify depth, the same OSHA trench rules apply. The
temptation to step into a vac-excavated “post hole” that is 7 or 8 feet deep is real. The 3/4/5 rule is meant to stop
that habit before it starts.

Other key excavation rules you will hear

On Sacramento job sites you will hear several other “rules of thumb” thrown around. It helps to know what they

actually refer to and where they matter.

The 19-inch rule generally refers to ladder rung spacing. OSHA requires ladder rungs to be spaced between 10
and 14 inches apart, but the total distance between the base of the ladder and the access point and how the
ladder ties off can lead to informal “no more than 19 inches of step” practices in some companies. In trenching,

crews mostly use it as shorthand for “no big uncontrolled steps when climbing in or out.”

The 35-foot rule usually comes up with portable ladders. Many employers require ladders longer than roughly 35
feet to be tied, guyed, or otherwise stabilized, even beyond the basic OSHA requirements. On excavation projects,

it is a reminder that long ladders into deep trenches need more than just leaning against a shoring frame.

The 5 4 3 2 1 rule for excavation is sometimes used in training programs to summarize five basic checks, four soil
types, three methods of protection, two safe access options, and one competent person in charge. It is a teaching

tool, not a regulation, and every company fills in the numbers a bit differently.



Rule 1413 for excavation is a reference you may see in local jurisdictional codes or contract specifications. Even
when a specific “1413" clause applies, it usually points back to OSHA 29 CFR 1926 Subpart P, which is the core

federal excavation standard: classification of soil, required protective systems, and daily inspection requirements.

The important point: these rules of thumb are memory tools. The enforceable requirements are the OSHA

standards and any stricter local codes or client specifications.

Vacuum excavation capabilities: depth, speed, and limitations

People often ask how deep vacuum excavation can go and how much a vac ex can excavate in a day. The

unsatisfying but honest answer is, “it depends a lot on soil, access, and crew experience.”
In real Sacramento conditions:

Depth is rarely the limiting factor. With proper hose extensions and tooling, vacuum excavation can routinely reach
15 to 25 feet deep. On some industrial projects | have seen hydrovac holes cut to 30 feet, but controlling wall

stability and access becomes the real challenge long before the equipment runs out of suction.

Productivity in average conditions is often in the range of 1 to 3 cubic yards per hour when pot-holing around
utilities or digging precisely shaped holes. For bulk removal in softer soils and good access, a well-run hydrovac
can remove 10 to 15 cubic yards in a shift. That said, if you are daylighting around buried utilities, speed is not the

primary goal.
The main limitations of vacuum excavation in Sacramento are:

Clay and hardpan in dry seasons. Very tight soils can slow production dramatically, especially for air-only units.
Crews may need to pre-soak the dig area or reduce pressure to protect sensitive utilities, both of which reduce

speed.

Spoils handling. Hydro excavation produces a slurry that must be disposed of at an approved facility. On small

residential streets, frequent trips to dump can eat into actual digging time.

Noise and footprint. Hydrovac trucks are large and loud. In narrow alleys or historic districts you may be

constrained by noise ordinances, traffic control limits, or simple geometry.

Weather. In heavy rain events, working with large volumes of additional water can be impractical. Conversely, on

extreme heat days in Sacramento, crews must manage water consumption and worker exposure carefully.

Despite those limits, vacuum excavation remains the safest way to answer “How deep can you dig without
shoring” when utilities are involved: you dig only as much as you must, then you stabilize or shield any area where

a person has to enter.

Vacuum excavation safety and OSHA requirements
This is where the 3/4/5 rule meets the letter of the law.

OSHA's three most cited violations in construction often include fall protection, hazard communication, and

scaffolding or ladder issues. In excavation work, the most common citations fall under two excavation standards:
1926.651 - general excavation requirements, including utility locating, access, water accumulation, and inspections.
1926.652 - protective systems, including the design and use of shoring, shielding, and sloping.

For vacuum excavation specifically, the most important OSHA-aligned habits in Sacramento are:



Treat pothole holes as trenches. If a worker steps into the excavation, all trench rules apply, including the 4-foot
and 5-foot thresholds.

Provide access as soon as depth approaches 4 feet, not “after the next pass.” Tossing someone into a vac hole with

no ladder because “it is just one quick measurement” is how strains and falls happen.

Have a competent person on site any time there is an open excavation. This person must know soil types,

protective system choices, and how to identify signs of distress or water problems.

Protect workers from traffic and equipment. Hydrovac work often occurs in the roadway with a separate support
truck. Clear traffic control and spotters are essential, especially with the 7/3 rule in trucking and hours-of-service
limits pressuring drivers’ schedules. You do not trade speed for safety just because a driver is trying to make up

time.

Align your hydrovac operations with CDL and tanker rules. In many cases, hydrovac trucks meet the federal
definition of a tanker, depending on water and spoil tank sizes. That means drivers often need both a CDL and, in
some cases, a tanker endorsement. If you are unsure whether you need a tanker endorsement for a hydrovac

truck, look at the actual capacity and configuration, and check with your DOT compliance officer.

One recurring question from new contractors is whether they can dig a trench with a pressure washer instead of a
full hydrovac truck. In general, that is a bad idea. Commercial hydrovacs are designed with proper pressure
controls, boom insulation, spoil containment, and safety systems for underground utility work. A pressure washer
pointed into the ground without vacuum recovery creates mud, blind cuts, and potential utility strikes with no

visibility. It might move soil, but not in a controlled, compliant way.

Training, certifications, and careers around vacuum excavation
Running an excavator or a hydrovac truck is skilled work, and Sacramento’s labor market reflects that.

For mechanical excavator operators, there is no single nationwide license, but several overlapping requirements

and norms:

Formal training is usually a mix of on-the-job instruction and structured courses, sometimes supplied by unions or
equipment manufacturers. A good operator understands not only controls, but also soil behavior, signals, and site

logistics.

OSHA training is essential. Operators and ground personnel should, at minimum, have OSHA 10-hour
construction training, and anyone designated as a competent person for excavation should have more in-depth

excavation safety instruction.

Many public works agencies and larger primes require documented competency or operator cards for excavators

and related heavy equipment. These may be internal certifications or third-party programs.
Hydrovac and vacuum excavation operators typically need:
A Commercial Driver's License (CDL), because most vacuum excavation trucks are over 26,001 pounds GVWR.

Depending on the tank configuration, a tanker endorsement may be required. When the truck is designed to haul
liquid or liquid slurry in quantities above the federal threshold, DOT rules treat it as a tanker vehicle. The safest

assumption is to verify your specific truck with your compliance team and license drivers accordingly.

Task-specific training on vacuum excavation equipment, including pressure settings, standoff distances to different

types of utilities, spoil handling, and emergency response.



Crews sometimes ask whether 50 is too old to become a heavy equipment operator. The honest answer: no, not if
you are physically able to climb on and off machines safely, handle some manual work, and learn new systems. |
have watched operators start in their late 40s and early 50s and build 10 to 15 year second careers. Experience in

related trades is a plus.

On pay, the highest salary for an excavator operator in California can crack into the low six figures when you factor
in overtime, union scale, and specialized work like deep foundations or complex utility relocations. Typical
Sacramento heavy equipment operators fall somewhere in the $30 to $50 per hour range, with hydrovac

operators and foremen often at the higher end.

As for "What kind of training is required for vacuum excavation?” you should treat it as both equipment training
and excavation training combined. The best operators are those who understand soil, shoring, and OSHA rules as

well as how to spin a boom and manage nozzles.

For context, a Cat 320 is considered roughly a 20-ton excavator, and that class of machine is one of the most used
excavators on infrastructure work. It is strong enough to handle most trenching and pipe work, but still
transportable on common lowboys. On pure breakout force, a large excavator is stronger than a bulldozer in

digging, but not necessarily in pushing or grading. Different tools, different jobs.

Cost: how much does vacuum excavation really cost?
Contractors and owners often start with a few practical questions:

How much does it cost for a vac excavation?

How much does vacuum excavation cost per hour? How much to excavate 200 cubic yards?

Rates vary by vendor, truck size, disposal fees, and union status, but for the Sacramento market, reasonable

ballpark numbers for hydrovac work look like this:

Hourly rates for a vacuum excavation truck with operator and swamper often fall in the $275 to $400 per hour

range. That usually includes fuel but not disposal.

Production rates might average 1 to 3 cubic yards per hour for careful potholing and 5 to 10 cubic yards per hour

for more open, bulk-type excavation in forgiving soil.

Disposal fees for slurry bessutilitysolutions.com Sacramento Vacuum Excavation can run from $20 to $60 per

cubic yard depending on facility, moisture content, and whether any contaminants are present.

Pricing by the cubic yard, you might see numbers from $60 to $150 per cubic yard for vacuum excavation on
utility projects. The low end assumes efficient conditions; the high end reflects tight urban work, traffic control, and

complex restoration.
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If someone asks how much to excavate 200 cubic yards with a vac ex, the honest range is wide: from maybe
$12,000 on a straightforward soil-removal job with good access, up past $25,000 where traffic control, slurry

disposal, utility density, and Sacramento Vacuum Excavation slow production dominate.

Buying a vacuum excavation truck outright is a major investment. A new hydrovac truck in the current market can
cost $400,000 to $700,000 or more depending on capacity, chassis, and options. Good used units are often in the
$200,000 to $400,000 range. When people ask "How much is a vac ex to buy?” they usually underestimate by at

least a factor of two.

For line-item estimating, "What does excavation cost per hour?” on a conventional excavator is a different
calculation. A 20-ton excavator with operator in Sacramento might bill at $165 to $250 per hour, depending on
union scale and scope. In average conditions, that machine might excavate 60 to 120 cubic yards in an eight-hour
shift. So yes, a traditional excavator excavates far more in one hour than a vac truck, but at a far higher risk to

existing utilities when working in crowded corridors.

How to price out excavating jobs in practice
A decent rule of thumb: start with volume and access, then adjust for risk and restoration.

You convert project dimensions into cubic yards by multiplying length, width, and depth (in feet), then dividing by
27 because there are 27 cubic feet in one cubic yard. If you are asked for “the cost of 1000 sq ft" of excavation,
you still need depth to find volume. A 1000 square foot area excavated one foot deep is about 37 cubic yards. At

five feet deep it becomes 185 cubic yards, which is practically a different project.

Once you know volume, answer these:
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Can a conventional excavator and dump trucks access the site? If yes, they will usually be more economical for

bulk cuts where utilities are not dense.

Are there known or suspected utilities in the way? If yes, you will likely use vacuum excavation to pothole and to

dig within the 3-foot soft-dig zone near the lines.

What restoration is required? Cutting a city street and replacing structural asphalt is far more expensive than
stripping and replacing topsoil in a field.

How long does it take to dig a 100 ft trench? In clean soil with a small excavator and no utilities, 100 feet of 2-foot
wide, 3-foot deep trench might be dug and bedded within a couple of hours. Add dense utilities, traffic control,

vac-ex potholing, and shoring, and the same 100 feet can turn into an all-day or multi-day effort.

For large parcels, such as "How much would it cost to excavate 10 acres of land?” the range is enormous. Clearing
and grubbing, mass grading, haul distances, and export or import all matter more than the raw acreage. On some
Sacramento-area developments, total earthwork for 10 acres might fall anywhere from a few hundred thousand

dollars to well over a million, depending on required cuts and fills.

On small residential projects, owners sometimes ask “Is it illegal to dig a hole in your backyard?” The short answer
is no, but you must respect local permitting and, critically, utility locating. In California you are required to call 811
and have utilities marked before any significant digging, even on your own property. Ignore that, and you are

personally responsible for damage, and in the case of gas strikes, potential injuries.

On soil conditions, the question “Is it better to dig a hole when the ground is wet or dry?” has a practical answer:
mildly moist soil is easiest. In Sacramento summers, bone-dry clay is brutal to dig and may favor hydro excavation
to cut through the hardpan. In fully saturated winter soils, trenches can slough and fill with water, greatly
increasing shoring requirements and pumping needs. From a safety view, sloping and shoring matter far more

than moisture preference.

Keeping vacuum excavation in its lane

Vacuum excavation is not magic. It has real limitations:

It is slower than traditional excavation for bulk earthmoving.

It can be more expensive per cubic yard in open, utility-free areas.

Spoil disposal and water logistics are non-trivial.

It does not remove the need for shoring or shielding when workers must enter deeper cuts.

The value comes from reducing damage, protecting workers, and meeting strict utility-owner requirements. That is
why many Sacramento contractors treat vac trucks as essential tools for specific tasks: potholing utilities,
excavating around critical lines, digging foundations in congested areas, or working where mechanical impact

would be unacceptable.

It is worth noting that some of the internet's most common vacuum-related questions, like “Is vacuum delivery
painful?” or "How risky is vacuum delivery?” refer to obstetric procedures, not excavation. Likewise, the 5 3 1 rule
for labor and "What is the rarest hour to be born?” belong in a different conversation entirely. The only labor that

matters here is the crew’s, and the goal is to get everyone home in one piece.

Pulling it together: practical habits for Sacramento crews



Even with all the codes and rules, safe excavation comes down to a few habits that separate disciplined crews from

lucky ones:

Call 811 early, verify marks visually, and then still treat the area within at least 3 feet as a soft-dig zone where

vacuum excavation or hand tools rule.

Treat 4 feet of depth as the point where you must plan access, egress, and atmosphere. Do not step into deep,

narrow vac cuts without a clear exit and a competent person’s sign-off.

Respect 5 feet as the upper limit for unprotected trenches. Above that you slope, shore, or shield, regardless of

whether the excavation was made with a backhoe, an excavator, or a vacuum truck.

Choose the right machine for the job. A 20-ton excavator like a Cat 320 or larger machines may move material
faster and push harder than any bulldozer, but in a tangle of existing utilities you are better off with slower, safer

vacuum excavation.

Price work with damage prevention in mind. The cheapest apparent option up front is not the cheapest once you

factor in utility repairs, schedule delays, and safety incidents.

Applied consistently, those practices keep Sacramento projects on schedule and workers out of harm’s way. The
3/4/5 rule is just a simple way to remember where the risks start to change: 3 feet around utilities, 4 feet deep for
safe access, and 5 feet deep for serious support. Combine that with the strengths of vacuum excavation, and you

have a practical, proven path to safer digging in a very crowded underground world.



