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Objectives
Couse Objective is to help you:

• Identify and apply CalOSHA standards and City Code of Safe Practice 
for trenching, shoring and excavation safety

• Understand the roles and responsibilities of a competent person

• Coordinate with contractors for their excavations

• Recognize excavation/trenching hazards

• Explain basics of soil mechanics/classification and perform a soil 
evaluation

• Establish proper use of various protection systems

• Perform inspection using the checklist
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It is the Law!

• Use all the resources 
available to you.

• Educate yourselves.

• Follow the Law, 
Regulations, Policies 
and Best Management 
Practices.



Quick Card
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OSHA QUICK 
CARD

• Another source of 
reference

• You can print this off 
the OSHA website and 
laminate it for 
employees
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OSHA Quick 
Card



Any 
issues?
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Any issues?
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Any 
issues?
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CalOSHA Standard
• Excavation and trenching operations are considered to 

be among the most hazardous types of construction 
work

8 CCR 1539-1543 Excavations

– Covers CalOSHA’s requirements for excavation and 
trenching work

– CalOSHA standards are the minimum safety 
requirements
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COSP

• Addresses areas of safety 
associated with excavations

• Specifies controls to be 
used during excavations

• Includes an inspection 
checklist – use is required 
under some circumstances
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Code of Safe Practice   

• What is an excavation

• Who is at risk

• Before excavating

• What are the hazards

• What can be done to protect 
employees

• Competent person inspections

• Checklist
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Inspection Checklist
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Common OSHA Citations
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Why You Should Care
• Because you don’t 

want this to be you!

• Accidents in 
excavations tend to 
be more serious –
more fatalities than 
normal work!
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Why You Should Care
• Approximately 100 workers die annually in 

excavations

• Thousands of workers are injured annually

• Cave-in accidents are most prominent

• Fatality rate for trenching is TWICE the construction 
rate!

• The cost of excavation failures accounts for around 
8% of the construction cost – that can add up quickly.
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The Weight of Soil
• One cubic yard weighs 3,000lbs – or more than a 

Honda Civic!

• An excavation 6 

feet deep could 

be a lot of cubic 
yards!

• The dirt shifts
with the body,
filling in around 
the worker
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The Weight of Soil
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What Causes Cave-Ins?
• Vibrations

• Freezing and thawing

• Adjacent structures

• The weight of the soil 
itself

• Addition/removal of 
water

• Capacities of soil

• Wind
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What’s in the Regulations?

• 8 CCR 1540 Definitions

• 8 CCR 1541 General Requirements

• 8 CCR 1541.1 Requirements for Protective 
Systems

• Appendix A Soil Classification

• Appendix B Sloping and Benching

• Appendix C Timber Shoring

• Appendix D Hydraulic Shoring
22



General Requirements (8 CCR 1541)

Subsurface installations

– High Priority Subsurface Installations

•High pressure gas lines >60 psig, high voltage 60 
kilovolts or greater) lines or hazmat

•Utility owner will notify you 

•Documented meeting with all contractors

• Only qualified persons shall perform utility locations

• Protection of surface and subsurface installations
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General Requirements 8 CCR 1541
Access and Egress

Exposure to Vehicle Traffic 
and equipment

Exposure to Falling Loads

Hazardous Atmospheres
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General Requirements (8 CCR 1541)

• Protection from Water Accumulation

• Stability of Adjacent Structures

• Protection from Loose Rock and Soil 
(spoil)

• Inspections

• Fall Protection
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Definitions of Roles
Authorized Worker

• Person approved or assigned by the 
employer to work in an excavation

• Must be trained

– 8CCR1541 “Employees that are involved in 
excavation operations and exposed to 
excavation operation hazards shall be 
trained in the excavation notification and 
excavation practices required by this 
section.
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Definitions of Roles
Qualified Person

• Person who has the skills needed to 
accomplish the task – whether from a 
degree, certificate, training, or extensive 
experience.

• Registered Professional Engineer (RPE)

• Utility Locator
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Definitions of Roles
Competent Person
• Must have specific training and be expert about 

soil analysis, use of protective systems, and OSHA 
requirements, and employer procedures.

• Person is required to be able to identify and 
PREDICT hazards in excavations.

• Has the authority to remove workers from a site 
when he/she feels the site is not safe.

• Must be qualified, authorized, and must be on an 
excavation site!
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Competent Person Duties
• Inspect the excavation daily or as conditions change

– Inspection must be documented if any hazard exists 
(Should document as a BMP)

– Performs soil analysis and classification

– Evaluates hazardous atmosphere or directs the 
evaluation

• Must be at the job site when work is performed

• Must select/approve proper protective system

• Must inspect shoring systems
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Excavation Safety Guidelines
Before and during excavation:

1. Identify potential hazards (hazard requires 
documented inspection)

2. Reduce or eliminate known hazards

3. Establish emergency procedures

4. Determine periodic inspection intervals

5. Protect the excavation and the surface and 
subsurface installations

• Identify and mark utility locations

6. Provide safe entrance and exit from and 
walkways over trenches
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Potential Excavation Hazards
• Cave in

• Surface Crossing of Trenches

• Exposure to Falling Loads

• Exposure to Vehicles

• Warning Systems for Mobile Equipment

• Hazardous Atmospheres/Confined Spaces

• Emergency Rescue 

• Standing Water and Water Accumulation

• Inspections
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Hazard #1 
Soil
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Soil Instability
• Understand the amount of time soil will stand up under its 

own weight 

• Consider:

– Cohesive strength of soil

– Unit weight of soil

– Depth of trench

– Slope of wall

– Surface vibration

– Depth of water table

– Adjacent structures
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Soil Instability

Soil exerts horizontal 

pressure as it attempts to 

seek a level plane
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Mechanics of a Cave-In
Water enters trenches, causing the soil to weaken

WEAK SOIL!

Rain

RunoffSeepage

Standing 

Water
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Mechanics of a Cave-In
If water gets into the 

bottom of the trench and 

erodes the soil under the 

dirt, you may lose support 

you thought was there. 

The unsupported soil 

eventually will collapse 

and fill in the void.
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Mechanics of A Cave-In
Rocky soil in layers tends to react to disturbances by 

sliding in on your excavation. When you make a cut into 

the earth, you remove one of the supporting levels and 

the soil wants to collapse into the trench as well. 
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Mechanics of a Cave-In
What do fissures 

mean?
Even in dry soil, fissures 

can develop as soil dries 

and begins to crack on 

its own. These cracks 

can become deep very 

quickly, affecting the soil 

around the trench.

47



48

Fissures Are Dangerous



Water Accumulation
Adequate precautions must be taken when working in 
accumulated water:

• Controlling water and
water removal must
be monitored constantly
by a Competent Person

• Use ditches, dikes, or
comparable means to
keep surface water from
entering excavations

• Use water pumps
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Soil Classification

Competent person will 

observe the trenching 

operation during work to 

anticipate changes in the 

excavation
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Soil 
Classification
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Soil Classification

TYPE A:
• Clay,  Silty Clay, Sandy Clay

• Cohesive soil 

• 1.5 TSF or >

• It can NOT be Type A if the soil is:

– Fissured

– Subject to vibration
– Previously disturbed
– Part of a sloped, layered system

– Subject to other factors requiring it to be classified as a less than 
stable material
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Soil Classification

TYPE B:

• Crushed rock, silt, sandy loam

• > than .5 TSF but < 1.5 TSF

• Previously disturbed soils,
except those which would be
classified as Type C

• Dry rock that is not stable
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Soil Classification

TYPE C:

• Gravel, sand, loamy sand

• .5 TSF or <

• Submerged soil or soil from
which water is seeping

• Submerged rock that is 
not stable

• Normally previously disturbed soil
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Soil Classification

Some things to remember:

• Soil that stays in clumps is 
cohesive (closer to Type A)

• Soil that breaks up easily or 
does not stay in clumps is 
granular (closer to Type C)
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Soil Classifications
• Cal OSHA 1541.1 Appendix A

– Conducted by a competent person to determine 
qualitative information regarding the soil

• Visual Test

• Manual Test

– Thumb penetration Test

» Type A – very little penetration

» Type B – penetration to base of 
thumbnail

» Type C – Penetration of the entire 
thumb

– Use of a pocket penetrometer
56
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Visual Evaluation
• A visual test is a qualitative evaluation of conditions

around the site.

• The entire excavation site is observed, including the soil
adjacent to the site and the soil being excavated.

• If the soil remains in clumps, it is cohesive; if it appears to
be coarse-grained sand or gravel that does not clump, it is
considered granular.

• The evaluator also checks for any signs of vibration.

57



58

• Thumb test

• Plasticity 

• Pocket 
Penetrometer

• Torvane shear 

• Sedimentation

Manual Testing Methods
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SELECTING AND 
USING PROTECTIVE 

SYSTEMS

61



ShieldingSloping Shoring

Protective Systems
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Trenching Flow Chart

Is the excavation more 

than 5 feet in depth?

Is there potential 

for cave-in?

Is the excavation entirely  

in stable rock?

Excavation may be 

made with vertical sides.

Excavation must be sloped, 

shored, or shielded.

NO YES

YES

NO

NO

YES

Go to Figure 2 Go to Figure 3

Sloping selected Shored or shielding selected

Use this basic flowchart to increase your knowledge of excavation
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Trenching 
Flow 
Chart

64



• Employees may not work on the faces of 
sloped or benched excavations

• Employees may not work at levels 
above other employees, except 
when employees at the lower levels 
are adequately protected from the 
hazard of falling, rolling, or sliding 
material or equipment

Sloping and Benching Systems
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Sloping Maximum Allowable Slopes
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Single Benching Systems
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Trench Shoring
• Require shoring or must 

have a stabilized slope

• Trenches under five feet 
need protection if there is a 
potential for cave in –
Workers bend over to work

• Use tabulated data from 
equipment manufacturer to 
determine the spacing
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Hydraulic Shoring
• Hydraulic shoring, a pre-fabricated strut and/or wale 

system made from aluminum or steel. Hydraulic 
shoring provides a critical safety advantage over 
timber shoring because workers do NOT have to 
enter the trench to install or remove hydraulic 
shoring.

• Other advantages to most hydraulic systems include:

• Light enough to be installed by one worker

• Gauge-regulated to ensure even distribution of 
pressure along the trench line

• Can have their trench faces “pre-loaded” to use the 
soil’s natural cohesion to prevent movement

• Can be adapted easily to various trench depths and 
widths

• All shoring should be installed from the top down and 
removed from the bottom up. Hydraulic shoring 
should be checked at least once per shift for leaking 
hoses and/or cylinders, broken connections, cracked 
nipples, bent bases, and other damaged or defective 
parts.



Shoring Installation
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How to Install
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How to Install
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Hydraulic Shoring System – Have Your Trench 
Release Hook And Pump Hooked Up
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Installation of a 

Vertical Shore
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Removing a 

Vertical Shore
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Types of Shoring
Trench box shoring

• Walls of the box must
extend 18 inches over the 
walls of the trench

• Boxes do not support
trench walls, they are to
protect workers from 
cave-ins

• Always backfill the space
between the box and the
trench wall
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Types of Shoring
Shield System

• Limited by weight limit
of the load

• Install to restrict 
hazardous movement

• Do not allow employees
in shields when they are
being installed

• Check condition of shield
prior to installation
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Protect the Excavation – 8 Foot trench, 
8 Foot Zone of Influence
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2 Feet



Surcharge Load Limit – Another Example
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Getting in and Out of A Trench
Plan the egress from your trench,
BEFORE you enter that trench!

• Trenches 4 feet deep,
consider:

− Ladder

− Ramp

− Stairway

•Trenches more than 4
feet deep must have a
fixed means of egress
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Getting in and Out of A Trench
Ladders

• Must extend three feet past 
the top of the excavation

• Move the ladder to where 
the workers are so they can 
get out quickly during a 
collapse (rescuers normally 
start digging at the site of the 
ladder)
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Getting in and Out of A Trench
Ladders

• Ladder must extend 36 inches 
above the landing

• Ladder must be secured from 
movement

• In trenches over 4 feet deep, 
place ladders so workers need 
only travel 25 feet or less to 
get out
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Preventative Measures
Support Systems

• Must begin at the bottom of the excavation

• Precautions must be taken to 
ensure safety before 
temporary removal begins

• Backfilling must progress 
together with the removal of 
support systems from 
excavations
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Spoil Piles

Temporary spoil 
piles must be 
kept two feet 
from the edge 
of the 
excavation and 
no more than 
two feet high

Preventative Measures
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Water Accumulation 
• Methods for controlling standing water and water

accumulation

– Use of special support or shield systems approved by a
registered professional engineer.

– Water removal equipment used and monitored by a
competent person.

– Surface water diverted away from the trench.

– Employees removed from the trench during rainstorms.

– Trenches carefully inspected by a competent person after
each rain and before employees are permitted to re-enter
the trench.
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Water Accumulation
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Surface Encumbrances
• Fencing

• Posts

• Telephone Poles

• Cable Boxes

• Electrical Access Boxes

When excavating, these objects tend to fall over, you 

must remove, relocate, or support them for protection 

and safety.
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Surface Encumbrances
Utility lines can be:

Below ground OR Above ground

BOTH must be supported!

Utility

Line
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Utility lines are EVERYWHERE -- Call BEFORE you dig!

• Utility lines must be located before excavation 
begins

• When utility companies or
owners must be contacted:

− Consider response times

− Advise of proposed work

− Get answers to all 
underground questions

Land Down Under

Broken 

Utility Line
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Utilities Everywhere



Underground Utility Hazards
Five Steps to a Safe Excavation

1. Mark and Survey

2. Call before you dig

3. Wait the required time

4. Respect the marks

5. Dig with care

Hand excavate if within 24 
inches of utility mark
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More Details on USA North
• Outline your excavation area in white  

• A 2 working-day up to 14 calendar-day (legal) notice is required before 
digging 

• USA North will notify its members of your excavation

• The USA North members will mark or stake the horizontal path of their 
facilities, provide in-formation about the location of their facility, or advise 
the excavator of clearance  

• Expose the underground facilities by hand before using power equipment 

• Keep the USA North ticket number to validate your excavation permit 

• The USA North ticket number is valid for 28 calendar days. You must have 
an active USA North ticket number for the entire duration of your 
excavation 
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OTHER HAZARDS

99



• Warn and reroute public traffic

• Use reflective vests

• Warn site traffic with signs

• Install protective support systems

• Post signs, barricades, and flagger

Foot and Vehicle Traffic
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Fall Protection
• Employees required 

to cross over 
excavations over 6 
feet in depth and 
wider than 30 
inches, walkways or 
bridges with 
guardrails shall be 
provided
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Don’t make your employees walk the plank!



Fall Protection

Guardrails must be 
provided for 
crossing over 
excavations

Barriers must be provided for remotely 
located excavations to keep people out of 
the area
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Falling Loads
• Hard hats required (hmmm, what’s our worker 

missing in this picture?)

• No work beneath
raised loads

• Stand away from
equipment being
loaded or
unloaded
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Hazardous Atmospheres
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Monitor atmosphere
PPE

Ventilate

Rescue
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Confined Spaces in Excavations & Trenches

• Atmospheric testing is 
required when an 
oxygen deficient, 
explosive/flammable, 
and/or toxic 
atmosphere exists or 
could reasonably be 
expected to exist



Hazardous Atmospheres
• At excavations near sewers, landfills, and other 

potentially hazardous atmospheres

– Test atmosphere when deeper than 4 feet

– Ventilate or use appropriate PPE

– Maintain rescue and emergency equipment on 
site
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Gas Behavior in Trenches

• Stratification

• Pocketing

• Floating
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Sinks

Drifts

Floats



Ventilation
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Inspection  Requirements
• Daily inspections must be made by a competent 

person if a hazard to personnel exists and include :

– Situations that could result in a cave in

– Protective systems (shoring)

– Means of escape (ladders)

– Hazardous atmospheres

– Other hazardous conditions

• Exposed employees shall be removed from the hazard 

areas until the hazard is corrected

• Documentation of the inspection Is not required (but 

what will you show to prove you did it?)
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Inspection Checklist
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Excavation Safety Guidelines
Before and during excavation:

1. Identify potential hazards

2. Reduce or eliminate known hazards

3. Establish emergency procedures

4. Determine periodic inspection intervals

5. Protect the excavation and the surface and 
subsurface installations

• Identify and mark utility locations

6. Provide safe entrance and exit from and 
walkways over trenches
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Inspection Exercises
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Inspection 
Exercise
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Inspection 
Exercise
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Trench Rescue Considerations
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Thank You – Protect Yourself


