Vacuum excavation changed how we dig around utilities in Sacramento. Instead of steel teeth tearing through
everything in their path, you have a controlled stream of air or water breaking up soil, then a powerful vacuum

lifting it into a debris tank. The result is far fewer cut lines, cleaner holes, and much more control over depth.

But there is a hard question every project manager, utility engineer, and contractor has to answer before work
begins: how deep can you safely go, in our soils, with this crew and this truck, without inviting cave-ins, utility

strikes, or runaway costs?

That answer is never a single number. It comes from understanding Sacramento’s soil profile, OSHA excavation

rules, the physics of vacuum excavation, and the real limitations you only learn from jobs in the field.

What follows is a practical look at depth limits and safety for vacuum excavation in and around Sacramento, built

on the way projects actually run, not just what a brochure promises.

Sacramento’s mixed soil: why depth is not just a technical question

If you work here long enough, you see the same pattern. A hydrovac truck shows up to “just” daylight a utility at
5 feet, the crew starts digging, and pretty soon they are fighting sloughing trench walls because they hit an old fill

pocket or a saturated clay seam.
Sacramento is not uniform:

¢ Downtown and older neighborhoods sit on decades of mixed urban fill. Broken concrete, brick, roots, trash,

and unknown utilities are common.

® Many suburbs lie over alluvial deposits from the American and Sacramento Rivers, with sandier layers and

variable moisture.

e Certain pockets, especially north and east, contain dense clays that hold vertical walls better, right up until

groundwater or vibration changes the picture.

The same truck that can carve a clean 8-foot daylight hole in firm clay in Folsom may struggle to keep a

Sacramento Vacuum Excavation 5-foot pothole safe in loose, backfilled material in midtown.
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When clients ask, “How deep can vacuum excavation go?” what they often mean is, “How deep can we go before
we have to spend real money and time on shoring, spoil management, and traffic control?” Answering that
responsibly requires first being clear on what vacuum excavation actually is, and what kind of equipment you are
using.

What is vacuum excavation?

Vacuum excavation is a non-mechanical digging method that uses pressurized air or water to loosen soil, paired

with a high-powered vacuum to remove it. You are excavating with energy and airflow, not with a tooth bucket.
In the field around Sacramento, you mainly see two approaches:

1. Hydro excavation (hydrovac): High-pressure water (often 2,000 to 3,000 psi for utility work) cuts and liquefies

the soil. The slurry is sucked into a debris tank.

2. Air excavation: High-pressure air breaks up the soil, which gets vacuumed up mostly dry.

Strictly speaking, "vacuum excavation” can refer to both, since in both cases the soil is removed with a vacuum
system. Contractors sometimes use "hydrovac” to mean water-based systems and “vac ex” or “air vac” to mean

air-only systems.

What is the difference between hydro excavation and vacuum excavation?

In common jobsite language, hydro excavation is a type of vacuum excavation. The real distinction that matters for

depth and safety is water versus air.

Hydro excavation:



Cuts faster in dense clays and compacted fill.

Handles deeper potholes better because water jets maintain cutting power below 10 feet.

Produces slurry, which is heavier and more expensive to haul and dispose of.

Can create over-excavation or soft “soup” at the base if you are not careful, especially in looser sandy lenses.
Air vacuum excavation:

* Keeps spoils dry, which can be reused for backfill if appropriate and allowed by the spec.
e Struggles in very dense, saturated, or cemented soils.

* |s often preferred near sensitive electrical facilities, since you do not introduce water into the pit.

For depth, hydrovac has the advantage in Sacramento’s mixed soils, especially when you start seeing hardpan, old

road base, or dense clays.

How deep can vacuum excavation go in theory?

From a pure equipment standpoint, modern hydrovac trucks can theoretically excavate 20 to 30 feet deep or

more. The limiting factors mechanically are:

* Hose length and operator control.
® Suction power at depth.
® \Water pressure losses over hose runs.

* Debris tank capacity and offloading logistics.

Most trucks used around Sacramento have the vacuum and water capacity to daylight utilities in the 10 to 15 foot
range without special tricks, assuming responsible production rates. With planning, shoring, and the right nozzles,

they can work deeper.

But “possible” is not the same as “safe” or “cost effective.”

Safety rules that really control depth

Depth limits for vacuum excavation are not written as “hydrovac shall not exceed X feet.” Instead, depth is

controlled through excavation and trenching safety rules, mainly OSHA's Subpart P.

A few concepts come up repeatedly on Sacramento projects:

The 4-foot rule in excavation

Once a trench is 4 feet deep or more, OSHA requires a safe means of egress, usually a ladder, within 25 feet of
lateral travel. For vacuum excavation, that means any pit or trench where a worker enters at 4 feet or deeper
needs planning for access: ladders, trench boxes with end access, or engineered alternative systems.

How deep can you dig without shoring?

In stable, short-term conditions in true type A soil, OSHA allows vertical cuts up to 5 feet deep without shoring or

sloping. In reality, Sacramento’s mixed fill and alluvium rarely qualify as perfect type A.

Practical local practice:



* |n mixed urban fill, most competent safety managers treat anything deeper than about 4 feet as requiring

either shoring, shielding, or a safe sloped bench.

* |n known, tested cohesive clays, you might see unshored cuts at 5 feet for very short durations, but that

assumes no surcharge loads, no heavy traffic, and no vibration.

So when clients ask, “"How deep can you excavate without shoring?” for vacuum excavation in town, the honest
working answer is usually “"Up to roughly 4 feet, sometimes 5 in very controlled conditions, but do not bank on

that for planning.”

“Rules of thumb” like 5-4-3-2-1 and 3-4-5

You will hear shorthand rules such as the “5-4-3-2-1 rule” or "3/4/5 rule for excavation.” These are field
mnemonics for allowable slopes in various soil types or distances from loads to trench edges. They are not legal

text, but they help crews think:

* |n weaker soils, you need flatter slopes (more horizontal for each vertical foot of depth).

® The deeper you go, the farther you must keep surcharges, spoil piles, and heavy equipment from the edge.

In Sacramento’s urban grid, sloping to the ideal angles very often conflicts with sidewalks, lanes, and existing
utilities. That frequently pushes you toward trench boxes, hydraulic shoring, or engineered shields much sooner

than the "textbook” rule suggests.

OSHA's most cited issues in excavation work

Vacuum excavation reduces some traditional excavation risks but does not remove trench hazards. The OSHA

violations you see connected to excavation work often involve:

® Lack of protective systems (no shoring, shielding, or safe slopes in deeper cuts).
* Unsafe access or egress.

® Spoil piles or heavy equipment too close to trench edges.

Those same issues apply when a hydrovac pit becomes a manned entry. Safety planning cannot stop at the nozzle.

Realistic safe depth ranges in Sacramento’s soils

When you factor in soils, traffic, and safety rules, vacuum excavation depth limits in Sacramento shake out roughly
like this, in everyday practice.

Up to 4 feet: “pothole depth”

This is the sweet spot for vacuum excavation. Most utility locates, test holes, and small repairs stay in this range.

In Sacramento’s mixed soils, a competent crew with a hydrovac truck can typically:

Sacramento Vacuum Excavation

e Safely dig vertical potholes to 4 feet without formal shoring, provided no one climbs in and the pit is properly

barricaded.

* Daylight gas, telecom, and small water lines with minimal restoration if the surface is asphalt or landscaping.

In air systems, productivity is slightly lower in saturated or compacted fills, but the depth itself is not an issue.

4 to 8 feet: where planning starts to matter


https://agnathssui.raindrop.page/bookmarks-72897402

The 4- to 8-foot range is very common for larger water, sewer, and electrical work.
Key points in Sacramento:

* In firm clays and well-compacted soils, hydrovac can excavate vertical holes to 6 or 7 feet strictly as daylight

holes, with workers staying at surface level. These must be cordoned off and never treated as a safe entry.

¢ |f workers need to enter the excavation to make repairs or install conduits, you reach the depth where a

trench box, shields, or engineered shoring should be assumed early, especially in older urban fill.

* Hydrovac often shines here as a way to “pre-dig” a trench path, then a mini-excavator or hand tools refine the

bottom section inside a shoring system.

In my experience, 8 feet is the depth where work often stalls if shoring was not budgeted upfront. Vacuum
excavation can reach the depth, but you cannot send anyone down safely without proper systems. That is where

projects get expensive quickly if planning was optimistic.

8 to 15 feet: specialized work

Going beyond 8 feet in Sacramento is absolutely possible with vacuum excavation, but it is no longer routine work.
Conditions and requirements tend to look like this:

¢ Soil investigation ahead of time, including bores or reliance on solid as-builts and previous project data.

® Engineered shoring, stacked trench boxes, or slide rail systems.

Heavier hydrovac units, often with larger debris tanks and higher vacuum power.
¢ Traffic control where streets, rail, or live facilities are nearby, due to surcharges and vibration.

Practically, hydrovac is often used to expose and protect existing utilities at these depths while a conventional

excavator handles most of the bulk removal inside a shored environment.

When someone asks, "How deep can vacuum excavation go safely in Sacramento?” and they are talking about
primary utility corridors or deep sewer laterals, the workable answer for most contractors is “Up to around 10 to
15 feet, but only with full shoring and the right truck. Your production rate and cost both change dramatically

once you cross 8 feet.”

Deeper than 15 feet: special projects only

Very deep hydrovac digs do happen, particularly for major utility crossings, bridges, or plant work. At that point,

the limiting factor usually is not the vacuum truck itself but:

® Shoring design and cost.
® Groundwater management.

e Access for workers and tools.

Nearby structures and utilities.

Those are engineered jobs, not typical commercial or municipal potholing. If someone suggests “just vac it down

to 20 feet” without talking about shoring, they are skipping the hard part.

Production rates: how much can a vac ex excavate in a day?

Depth affects how much soil you can realistically remove in a day, and that is directly tied to cost.



In Sacramento’s conditions, assuming a standard hydrovac truck with an experienced crew, typical ranges might
be:

® Light potholing in relatively clean, accessible areas: a few dozen to more than 50 test holes in a day, often
shallow (2 to 4 feet).

® Slot trenching for new telecom or fiber: 100 to 150 linear feet at 12 to 18 inches wide and 3 to 4 feet deep in
reasonable soils, less in tight urban blocks with traffic control and restoration.

* Deeper daylighting around 6 to 8 feet: far fewer holes per day, sometimes under 10 if access is tough, soils are

bad, or utilities are congested.

“How long does it take to dig a 100 ft trench?” with vacuum excavation depends heavily on trench width, depth,
restoration requirements, and whether you are in pure clay, mixed fill, or cobbles. In central Sacramento, for a
12-inch wide, 3-foot deep hydrovac trench alongside a street, a full day for 100 feet would not surprise anyone,

once you add mobilization, spoils hauling, and site protection.

The question, "How much does an excavator excavate in one hour?” compared to a hydrovac is fair. A conventional
excavator will move far more cubic yards per hour in open, greenfield conditions. But in congested urban corridors

where utility hits are unacceptable, hydrovac wins not on cubic yards, but on risk reduction and precision.

Cost range: what does vacuum excavation cost in Sacramento?
Exact pricing varies by contractor, truck size, union vs non-union rates, and scope, but you can still talk in ranges.

When clients ask, “How much does vacuum excavation cost?” or “What does excavation cost per hour?” for

hydrovac in the Sacramento area, they typically hear one of two structures:

* Hourly rates: Commonly somewhere in the low to mid hundreds of dollars per hour for the truck and crew.
That usually includes a 2- or 3-person crew, the hydrovac unit, and basics like water. Disposal fees and traffic
control might be additional.

® Per-hole or per-foot pricing: For repetitive potholing, some contractors price per test hole (based on assumed
average depth), or per linear foot of slot trench. Complex sites with deeper digs swing those numbers

significantly.
For a simple, back-of-the-napkin example:

e |f vacuum excavation runs 250 to 350 dollars per truck hour, and you anticipate a full day to excavate and
backfill a 100-foot trench with multiple utilities to daylight, you might be looking at a few thousand dollars of

hydrovac time alone, before restoration.

"How much to excavate 200 cubic yards” with a hydrovac is usually the wrong question in Sacramento. Those
volumes are better handled by traditional excavators, with hydrovac reserved for crossing utilities or exposing

critical sections. Hydrovac is about where you dig and how precisely, not cheap bulk earthmoving.

Buying a vac truck outright is a different level of commitment. "How much is a vacuum excavation truck?” or "How
much is a vac ex to buy?” depends heavily on capacity and build, but it is fair to think in the high hundreds of
thousands of dollars for a new, full-size hydrovac unit. That investment is one reason hourly rates look high to

first-time clients.

Training, licensing, and safety culture



Vacuum excavation feels safer than digging with a steel bucket, and in many ways it is, especially around gas and

electric facilities. But the work still involves confined spaces, water jets, powerful vacuums, heavy trucks, and traffic.
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What kind of training is required for vacuum excavation?

Responsible contractors in the Sacramento region typically ensure that hydrovac operators and crew members
have:

® General excavation and trenching safety training meeting OSHA requirements.

* Task-specific training on the hydrovac unit, including water pressure control, nozzle choice, and vacuum

operation.

e Utility awareness, especially around gas, electric, and fiber, following the tolerance zone guidance from USA
North 811.

Formal certifications to run the excavation hose itself are not usually mandated the way crane certifications are,

but internal qualification programs are common.

For traditional excavators, clients sometimes ask, “What certifications do you need to run an excavator?” In
California, there is no universal state license just for standard excavator operation, but union operators follow strict
apprenticeship and training programs, and employers must ensure competence. Larger contractors mirror that

model for hydrovac operators.

Is a CDL required for hydrovac jobs?

Most full-size hydrovac trucks exceed the 26,000 pound gross vehicle weight rating threshold, so operating them

on public roads requires a commercial driver’s license (CDL). For certain configurations, depending on how water



and debris tanks are classified and used, tanker endorsements may come into play as well.

“Do you need a tanker endorsement for a hydrovac truck?” is partly a legal question and partly how the truck is
registered and operated. Many contractors treat hydrovac units similarly to other vacuum or tanker trucks and

ensure drivers hold appropriate endorsements, both for compliance and for insurance purposes.

Limitations of vacuum excavation at depth
Vacuum excavation is not magic. It has clear limitations, especially when you push depth.
The main constraints in Sacramento’s mixed soils at greater depths are:

® Ground stability: Vertical hydro-cut pits in fill or sand can slough suddenly. Without shoring or shields, it is
unsafe to enter.

* Groundwater: Once you hit a wet layer, water jets can create suspension instead of clean cuts. Pumping and

dewatering become necessary.

® Access and reach: Working 12 or 15 feet down in a narrow slot through a single hose line is slow, especially if

workers must maneuver tools around existing pipes.

® Production and cost: The deeper you go, the slower the pace per cubic yard, and the more expensive disposal

becomes. Over-excavation, which is easy to do with water, adds to the volume.

e Space for support systems: Shoring, trench boxes, and slide rails need room. In a crowded downtown street,

adjacent utilities and traffic lanes may leave no space for sloped cuts or large shields.

Knowing these limits is crucial when sizing up a project. For a few shallow potholes, hydrovac is almost always a
win. For a 12-foot deep sewer replacement, a hybrid approach where hydrovac exposes utilities and conventional

equipment handles the bulk inside engineered shoring is usually smarter.

Practical guidance for planning depth on Sacramento projects

If you are planning vacuum excavation work in Sacramento and need to answer "How deep can we go safely?” in a
way you can stand behind, a simple framework helps. Here is a short planning checklist that balances depth,

safety, and cost:

1. Confirm the soil and backfill type along the alignment: native, fill, clay, sand, or a mix. Use prior project records

when possible.

2. ldentify target utilities, their approximate depth, and the tolerance zone where mechanical excavation should
be limited.

3. Decide whether anyone will need to enter the excavation and at what depth. Separate “no-entry daylight

holes” from “manned trenches” in your planning.

4. Commit upfront to shoring, shielding, or box systems for any manned entry deeper than about 4 feet in

mixed soils.

5. Structure the work so hydrovac handles precision around utilities, while more economical equipment handles

bulk excavation in shored areas.

This kind of planning also makes it much easier to answer client questions about how to price out excavating jobs.
You estimate hydrovac time by depth and utility congestion, then add conventional excavation, shoring, trucking,

and restoration as separate, visible line items.



So, how deep is safe for vacuum excavation in Sacramento?

If you want one number for marketing, you can say that professional hydrovac crews working in Sacramento’s
mixed soils can safely daylight utilities to around 10 to 15 feet, given proper shoring and planning, and that most

routine, unshored daylighting work stays within the 4-foot to 6-foot range without manned entry.
If you want an answer you can sign on a bid, you need more nuance.

Safe depth for vacuum excavation in Sacramento is a function of soil type, water, traffic, and shoring design, not
simply what the truck can physically dig. On well-planned projects, hydrovac lets you reach and protect utilities at
depths that would be reckless to attack blindly with a steel bucket. On poorly planned ones, it can give a false

sense of security while crews work around unshored cuts.

The best results come when you treat depth as an engineering and safety question first, a production question
second, and an equipment question third. When you approach it that way, vacuum excavation becomes not just a

tool that can dig deep, but one that helps you dig smart in Sacramento’s unpredictable ground.



