Staying Safe When Digging:
Trenching & Excavation Basics

Wednesday, August 30t

Welcome: Kevin Cannon, CSP, ARM, Senior Director, Safety and Health Services, Associated General Contractors of
America (AGC)

Q&A Moderator: Nicholas Delesse, Assistant Regional Administrator — Cooperative and State Programs, OSHA
Philadelphia Regional Office

Panelists:

e Douglas Trout, MD, MHS, Medical Officer, Office of Construction Safety and Health, National Institute for
Occupational Safety and Health (NIOSH)

e Phillippe Falkner, Safety Director, Project Management, and Business Services Specialist, Ed Bell Construction
Company

e Perry Silvey, CHST, Safety Manager, BT Construction
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Previous CPWR Webinar...
Increasing Awareness of Factors that Influence

Tr enc h S afe ty Trench collapses cause fatalilis and iniu:.ias. .
It only takes a second for a trench to collapse. Take the following precautions to protect workers in trenches.
(Thursday, May 28, 2020)

Never enter a trench that

Keep rocks, soil, materials and Checl with the competent has not been properly
P rese nte rs : equipment away from the edge fersolr:-before entering a inspected. A competent
of the trench. i person must inspect the

0 With standing or

g trench and fix problems
accumulating water.

e Scott Ketcham, Director, OSHA Directorate of | Dy before work begins
. I fumes or vapors.
Construction :

e Joe Wise, Regional Customer Training Manager I _
at United Rentals Trench Safety ——— ———— ) — - Atrench doesnt have

Only work in trenches that il to be very deep to be
have cave-in protection. | dangerous. A cubic
Trenches should be [ { I yard of dirt equals
° 1 1 1 shielded/boxed, shored or s o = : the weight of a mid-
Dr‘ Alan EChtl Sr' IndUStrIaI HyglenISt) N IOSH sloped. Wear your hard hat. | o —— sized car -- it will

Office of Construction Safety and Health | 4 ey
= g = the trench, such &
— . lasaladder, ramp |

or steps.

Play Recording & Download Presentation ’ | =


https://youtu.be/uegUCd7gCJo
https://www.cpwr.com/wp-content/uploads/publications/Combined-Trenching-presentation-5-28-20.pdf

National Institute for Occupational Safety and Health

Staying Safe When Digging: Trenching & Excavation Basics

Introduction

CPWR Webinar Series
August 30, 2023

Douglas Trout, MD

NIOSH Office of Construction Safety and Health

The findings and conclusions in this presentation have not been formally disseminated by the National Institute for Occupational
Safety and Health, and should not be construed to represent any agency determination or policy.



National Institute for Occupational Safety and Health

Staying Safe When Digging: Trenching & Excavation Basics

Introduction - Outline

= Brief review — data, OSHA standard including several definitions

= Case report from 2022

= NIOSH Document- “Preventing Worker Deaths from Trench Cave-ins”

= Other Resources

= Prevention — NIOSH work addressing issues with trenching alternatives



= 2017:
= 2018:
= 2019:
= 2020:
= 2021:
= 2022:
= 2023:

Trench Collapse Fatalities

Workers are at risk of death or serious injury if
they enter an unprotected trench

24 fatalities
13 fatalities
21 fatalities
18 fatalities
15 fatalities
39 fatalities f
8 fatalities (as of 8/7/23)

*Source OSHA Information System (Trench Collapses Only, Fed & State), Calendar Year*




The OSHA standard for excavation and trenching

= 29 CFR* 1926 Subpart P, describes the precautions needed for safe
excavation work.

= Definitions in the standard include:

— Excavation - means any man-made cut, cavity, trench, or depression in
an earth surface, formed by earth removal

— Trench (Trench excavation) ... narrow excavation (in relation to its
length) made below the surface of the ground. In general, the depth is
greater than the width, but the width of a trench (measured at the
bottom) is not greater than 15 feet (4.6 m)....

https://www.ecfr.eov/current/title-29/subtitle-B/chapter-XVIl/part-1926/subpart-P



https://www.ecfr.gov/current/title-29/subtitle-B/chapter-XVII/part-1926/subpart-P

OSHA - Trenching and Excavation Web Page

https://www.osha.gov/trenching-excavation

SLOPE IT
Regu|ations 800-321-OSHA (6742)
Directives
Videos
eTool
Publications



https://www.osha.gov/trenching-excavation

OSHA Resources Include:

" Trenching and Excavation Safety Publication - ~ 20 pages

— Introduction (including definitions) @SHAS e e

— Preplanning evarecohe g initetion
— Protective Systems Trenching and
— Additional Hazards and Protections ESRCSvEt RISy

https://www.osha.gov/sites/default/files/publications/osha2226.pdf

" Trenching and Excavation Safety Fact Sheet — 2 pages

https://www.osha.gov/sites/default/files/publications/trench excavation fs.pdf

OSHA FactSheet

Trenching and Excavation Safety



https://www.osha.gov/sites/default/files/publications/osha2226.pdf
https://www.osha.gov/sites/default/files/publications/trench_excavation_fs.pdf
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Fatality Assessment & Control Evaluation

Contractor and Laborer Buried in Trench Collapse

INCIDENT FACTS
REPORT #: 71-240-2023s

REPORT DATE: May 29, 2023
INCIDENT DATE: July 4, 2022
WORKERS: 66 and 32 years old

INDUSTRY: New Single-Family Housing
Construction

OCCUPATIONS: Contractor and laborer

SCENE: Residence

EVENT TYPE: Trench collapse

Sl &

Washington State Department of
Labor & Industries

https://Ini.wa.gov/safety-health/safety-research/files/2023/71 240 2023 TwoBuriedInTrenchCollapse.pdf
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https://lni.wa.gov/safety-health/safety-research/files/2023/71_240_2023_TwoBuriedInTrenchCollapse.pdf
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Fatality Assessment & Control Evaluation ‘:'iu:.:.ﬁ

= A 66-year-old contractor and a 32-year-old laborer died when the trench
they were working in collapsed, burying them.

"= The contractor and three employees had been working at a residence for a
week to replace a sewer line. The contractor was the competent person on
the site.

"= To replace the sewer line they used an excavator to dig a trench that was
26-feet long and 24-feet deep. It was 24-feet wide at the top and 8-feet
wide at the bottom.

* The sides of the trench were steep and nearly vertical.
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Fatality Assessment & Control Evaluation

= They dug the trench in unstable Type C soil and did not use protective systems such as shoring,
shields, trench boxes or sloping and benching of the sides. The day before the incident, the trench
collapsed after a rainstorm.

= Onthe morning of the incident, one of the workers used the large excavator to scoop out the
collapsed soil. Another worker used a smaller excavator to push the spoils pile back from the trench
edge.

= The contractor and a laborer then used an extension ladder to enter a 10-feet deep ditch in the
larger trench.

= The contractor located the sewer line. He then told the other workers he was going to replace a
section of the old line.

= A few moments later, the trench wall collapsed, burying him and the laborer.



W  FATALITY NARRATIVE -

Fatality Assessment & Control Evaluation

Photos 2 and 3. Two views of the incident scene. The yellow circles show where
workers were in a 5-foot wide, 10-foot deep ditch at the bottom of the trench.
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Fatality Assessmant & Contra | Evaluatio n

= The report lists a number of requirements based on WA State Standard:
— WAC 296-155-657:

= FACE investigators also made recommendations to help prevent similar
occurrences:

— Never enter a trench or excavation that does not have an adequate
protective system in place.

— Inspect the trench or excavation before entering.

— Do not assume there will be a warning sign before a cave-in or that you
will have time to escape.


https://app.leg.wa.gov/wac/default.aspx?cite=296-155-657

WORKPLAGE SOLUTIONS

From the National Institute for Occupational Safety and Health

Preventing Worker Deaths from
Trench Cave-ins

Employers - Pre-job Planning Before the Job Begins**
Safe Operations During the Job

Workers

Owners and Clients

https://www.cdc.gov/niosh/docs/wp-solutions/2011-208/pdfs/2011-208.pdf?id=10.26616/NIOSHPUB2011208



https://www.cdc.gov/niosh/docs/wp-solutions/2011-208/pdfs/2011-208.pdf?id=10.26616/NIOSHPUB2011208

Planning Before the Job Begins

=  Employers should:

Train and designate a competent person.
Call 811 before digging so that utility lines can be marked and located
Have a competent person evaluate the soil to determine its stability.

¢ OSHA standard (Appendix A of Subpart P) provides techniques for
evaluating soil

Plan the job layout to identify safe locations (away from the trench) for
spoil piles and heavy equipment routes.



Planning Before the Job Begins

=  Employers should (continued):
« Have competent person determine what type of
protective system will be used for the job and schedule
the steps needed to be in place.
« Trenches greater than 20 feet deep can be more complex.
* Ensure that:
« none of the workers for entry into the trench are < 18 y.o.

- workers involved in the job are trained in a language that they under-
stand and at the appropriate literacy level.

e Develop a trench emergency action plan.




WORKPLAGE SOLUTIONS

From the National Institute for Occupational Safety and Health

Preventing Worker Deaths from
Trench Cave-ins

Selected Other Recommendations

=  Safe Operations During the Job

— Competent person must inspect the excavation, adjacent areas, and protective systems each day before
work, as needed throughout the shift, and after every rainstorm.

= Workers
— Do not enter an unprotected trench, even for a short task.

— Do not assume there will be a warning sign before a cave-in or that you will have time to move out of the
way.

= Owners and Clients

— Insist on trench safety practices when you commission work



Other Resources — other web pages

= NIOSH - Trenching and Excavation
— https://www.cdc.gov/niosh/topics/trenching/default.html

= CPWR - Trench Safety

— https://www.cpwr.com/research/research-to-practice-r2p/r2p-
library/other-resources-for-stakeholders/trench-safety/



https://www.cdc.gov/niosh/topics/trenching/default.html
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/trench-safety/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/trench-safety/

Other Resources — infograph

‘Before You Dig It, Plan It’

‘When You Dig It, Use Caution’

‘If You Work in a Trench’

Trench Safety: Before You Dig It, Plan It!

| January 2022 |

1 cubicyard of dirt 137 deaths -

weighs the same as a

BEFORE YOU DIG IT, PLAN IT!

« Assign and train a competent person.

« Call 811 to identify and mark underground
utility lines.

« Dig a minimum 5 ft away from utility lines.

- Evaluate the soil to determine its stability.

« Plan the job layout to identify safe locations
for speil piles and heavy equipment routes.

« Before the job starts, if the trench will be
5 ft or deeper, setup a protective system.
If the trench will be 20 ft or deeper, provide
engineering protections

+ Have a traffic control plan and lane closure
permits.

« Develop a trench emergency action plan.

IF YOU WORK IN A TRENCH:

( 3 for p re

CPWR [®@

were caused by excavation and
compact car! trench cave-ins from 2011 to 2018.

WHEN YOU DIG IT, USE CAUTION

= Have the competent person inspect the trench, nearby areas,
and protective systems each day before the start of work, when
<conditions change throughout the shift, and after every rainstorm.

+ Maintain signs, barriers, and protection around the trench.

= Keep all vehicles and machinery a safe distance from the excavation.

« Ensure ladders and exits are never more than 25 ft away from any
warker in the trench.

» Remove workers from the excavation upon any evidence that could
cause a cave-in.

« Manitor other types of trench-related hazards that can oceur, such as
falls from the edge, rigging hazards, or toxic and combustible gases,
or oxygen deficient conditions.

« Enforce procedures to ensure that work in an unprotected trench
does not occur.

enter an unprotected trench.

https://www.cdc.gov/niosh/construction/pdfs/TrenchSafety Final3-508.pdf



https://www.cdc.gov/niosh/construction/pdfs/TrenchSafety_Final3-508.pdf

Other Resources - videos

Safety in the Trenches: An Overview of Basic Trench Safety

= “Safety in the Trenches: An Overview of Basic Trench Safety”

= 2023 - Laborers' Health & Safety Fund of North America
https://www.youtube.com/watch?v=ICiuDWO PCs

=  “No New Year — Trench Collapse”
= 2004- CPWR, based on NIOSH FACE report

= https://www.youtube.com/watch?v=iFahINQueT]

Case #3: No New Year

This death was preventable.



https://www.youtube.com/watch?v=ICiuDWO_PCs
https://www.youtube.com/watch?v=iFahlN0ueTI

Other Resources — NIOSH Science Blogs “

Preventing Trenching Fatalities

June 6, 2019 by CAPT Alan Echt, DrPH, CIH; Scott Earnest, PhD, PE, CSP; and CDR Elizabeth Garza, MPH, CPH

https://blogs.cdc.gov/niosh-science-blog/2019/06/06/trenching/

Alternatives to trenching

= One way to prevent trench collapse and in turn, trenching fatalities, is to
use alternative methods where feasible.

= Among the many alternatives to digging a trench are directional boring,
relining the pipe (including the technique known as cured-in- place pipe)*,
pipe ramming, and utility tunneling and pipe jacking

— Previous NIOSH Science Blog on CIPP

https://blogs.cdc.gov/niosh-science-blog/2017/09/26/cipp/



https://blogs.cdc.gov/niosh-science-blog/2017/09/26/cipp/
https://blogs.cdc.gov/niosh-science-blog/2019/06/06/trenching/

Cured-in-place pipe (CIPP) liner preparation and installation - NIOSH Health

Hazard Evaluation
Ryan F. LeBouf, Dru A. Burns, Anand Ranpara, Lisa Kobos

Respiratory Health Division, National Institute for Occupational Safety and Health
https://www.cdc.gov/niosh/hhe/reports/pdfs/2019-0080-3379.pdf

» Why is CIPP used?

e Less or no need to dig — faster

e Reduced labor/equipment costs — cheaper

e Less disruption to community — simpler

e Quicker process, less equipment NIOSH HHE and research

** Confined space entry
** Chemical exposure


https://www.cdc.gov/niosh/hhe/reports/pdfs/2019-0080-3379.pdf

2024 Trench Safety Stand Down

» Safety Stand Down - opportunity for employers to talk directly to employees and others about safety
» Mid-June 2024 - final dates TBD
» June 2024 will be fifth annual "Trench Safety Month"

JUNE IS TRENCH SAFETY MONTH!

Safety Training and Protective
Systems Save Lives

https://www.nuca.com/tssd

Trench Safety Stand Down Week | June 19-23, 2023



https://www.nuca.com/tssd

Questions?

Scott Earnest, PhD, PE, CSP
513-841-4539 GEarnest@cdc.gov

CAPT Elizabeth Garza, MPH, CPH

202-245-0668 EGarza@cdc.gov
Doug Trout, MD DTrout@cdc.gov
513-515-5053

For more information, contact CDC

Ry S https://www.cdc.gov/niosh/construction/

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.



mailto:GEarnest@cdc.gov
mailto:EGarza@cdc.gov
mailto:DTrout@cdc.gov
https://www.cdc.gov/niosh/construction/
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APPROPRIATE
PROCESSES FOR SOIL
CLASSIFICATION.

“  The determination of soil
classification and what type of
system is necessary should occur
BEFORE the crew is moments
from digging.

“ Provide trained support to your
team to help determine the
correct protective measures.

P -

= Rock and Type A soil are not as
common as you think, especially in
urban areas.
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WHEN DOES IT GO BAD?
AT THE START OF EACH
OPERATION?

OR ASWE GO ALONG!?

Too often we allow just
enough time to check the
operation as we get started.
It needs to be evaluated
each time it moves or
changes.

The competent person and
the foremen must be
cognizant of other
operations impacting their
safety in the excavation.

There’s always time to stop.




WHO DO YOU TRAIN?

= Don’t try to just check the box by

o—— having “someone on-site” trained.
~
p. " Every employee expected to go
into a trench or excavation should
= have training regarding safety and
e procedures for this scope.

’] “ Provide ongoing training regularly
1 and communicate expectations
and resources effectively.
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FOREST FOR THE TREES:
DON’'T FORGET THE
OTHER HAZARDS.

It’s easy to focus so much
on preventing a collapse,
that we don’t check
everything else.

Atmospheric hazards are
always a potential.

Be mindful of your lifting
plan for materials in a
trench; escape routes are
limited.

Place fall protection where
applicable.




AVOIDING
OVERCONFIDENCE AND
“CLOSE ENOUGH”
MENTALITY.

There’s essentially no excavation a
person enters where there isn’t a
risk of injury or death.

Planning is just as important as
execution. Don’t let your

I (1 I”

employees feel “against the wal
because they don’t have the right
resources.

Production takes a back seat to a
safe excavation. Is this the
message being conveyed to your
employees?




YOU HAVE A PROTECTION
SYSTEM...BUT IS IT THE
RIGHT ONE!?

Understanding the conditions
onsite are critical to ensuring
the right protection system is
used.

Depth, soil conditions,
existing utilities, ground water,
access, exposure to public

and jobsite traffic are just
some of the components of
the data needed for a
successful plan.

If it gets complex, seek
experienced help.

Making things work even if
not correct with a “this is
what we have” mentality will
always catch up with you.




[@

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

INSIDE
ROY TEST

EXCAVATION SAFETY
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https://thinkinsidethebox.info/
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Today’s Presentation

J Introduction to TEST
) Answering the What, Why, Who, When, and Where

[@

Tr.e n C h i n g a n d THE CENTER FOR COMSTRLUCTION

Excavation
Safety

Taskforce

H#ThinkInsideTheBox ThinkinsideTheBox.info


https://thinkinsidethebox.info/
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What is T.E.ST.

Trenching and Excavation Safety Taskforce

What We Do

o The Trenching Excavation Safety Taskforce
was started to bring more awareness to
w trenching and excavation safety and prevent
s injuries and fatalities

Source: https://www.cbsnews.com/colorado/news/contractors-buried-alive-
in-trench-collapse-at-housing-development/

H#ThinkInsideTheBox ThinkinsideTheBox.info



https://www.cbsnews.com/colorado/news/contractors-buried-alive-in-trench-collapse-at-housing-development/
https://www.cbsnews.com/colorado/news/contractors-buried-alive-in-trench-collapse-at-housing-development/
https://thinkinsidethebox.info/
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What is T.E.S.T.

Trenching and Excavation Safety Taskforce

What We Do

o The Trenching Excavation Safety Taskforce
was started to bring more awareness to
trenching and excavation safety and prevent
injuries and fatalities

Our Mission

o Create industry awareness and drive insight
into trenching and excavation safety,
collaborating without organizational or
geographic boundaries in an effort to
improve day-to-day safety for field workers.
#ThinkInsideTheBox

Source: https://www.cbsnews.com/colorado/news/contractors-buried-alive-
in-trench-collapse-at-housing-development/

H#ThinkInsideTheBox ThinkinsideTheBox.info



https://www.cbsnews.com/colorado/news/contractors-buried-alive-in-trench-collapse-at-housing-development/
https://www.cbsnews.com/colorado/news/contractors-buried-alive-in-trench-collapse-at-housing-development/
https://thinkinsidethebox.info/
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Why TEST Was Started

Tuesday, April 16, 2019 Windsor, Colorado trench collapse

26-year-old Cristopher Ramirez, of Boulder, and 41-year-old
Jorge Valadez, of Denver

o “..workers on scene were able to quickly get a PVC pipe to
one of the construction workers and were using that to
communicate with him for several hours after the collapse.
His family members were also able to speak with him before
he died. Emergency responders were not able to contact the
other victim”

—Coloradoan.com Published Apr. 16, 2016
| Updated Apr. 18, 2019

Tuesday, April 23, 2019 AGC Safety Council.

2 MEN KILLED IN TRENCH COLLAPSE
WINDSOR

Video Source: 9NEWS https://youtu.be/QamzUw8rZBg

H#ThinkInsideTheBox

ThinkinsideTheBox.info


https://www.coloradoan.com/story/news/2019/04/16/two-trapped-trench-collapse-windsor-colorado/3490131002/
https://www.coloradoan.com/story/news/2019/04/16/two-trapped-trench-collapse-windsor-colorado/3490131002/
https://youtu.be/QamzUw8rZBg
https://thinkinsidethebox.info/
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The Message

*Catchy phrase for those

that need to hear it |NS|DE
THEBUX

eRust is universal

*|dentifiable safety device



https://thinkinsidethebox.info/
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ThinkinsideTheBox.info \N'here are we"?

ENGLISH SPANISH

B THINK
INSIDE
mBnX

Trenching and Excavation Safety Taskforce (TEST)

ABOUT US

INSIDE

"B0X

b an effort to improve day-to-day
#ThinkinsideTheBox

IN THE NEWS

Colorado Springs firefighters rescue construction worker trapped in trench

2 dead in construction accident identified

H#ThinkInsideTheBox ThinkinsideTheBox.info
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Trenching and Excavation Safety Taskforce (...
"How will you help reach those that need to be reached?"

(wmor= ) Now over 11,000 followers!

Home About Posts Jobs People Events Videos
Overview

Website https://thinkinsidethebox.info/

Phone 740-B37-B482

H#ThinkInsideTheBox ThinkinsideTheBox.info


https://www.linkedin.com/company/trenching-excavation-safety-taskforce
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facebook.com/ExcavateSafe

Where are we?

B THINK

kil Trenching and Excavation Safety Taskforce - TEST

@ExcavateSafe - Occupational Safety and Health Service

A thinkinsidethebox.info

Home About Events Photos More = 1l Liked © Message Q e ” -
About See all Create post »
€) The mission of TEST is to create industry awareness and drive Fa Photo/video O Check in : Tag friends
insight into trenching and excavation safety, collaborating
without organizational or ge... See more
il 650 people like this including 25 of your friends ﬁ Trenching and Excavation Safety Taskforce - TEST .
Aprii15at .33 PM - @

Lo el e

¥ ©84 people follow this

This is not protecting yourself or your crew.

) http://ThinkinsideTheBox.info/ #thinkinsidethebox
@ send message © i
-J'-:} Price range - Not Applicable INSTAGRAM.COM
[ Occupational Safety and Health Service Watch this reel by toolsbydesign on Instagram
: toolsbydesign « Original Audio
W ExcavateSafe

il Trenching and Excavation Safety Taskforce (TEST)

H#ThinkInsideTheBox

ThinkinsideTheBox.info
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Where are we?

Email us at ThinklnsideTheBoxInfo@gmail.com
Call us at (740) 837-8482

Trenching Excavation Safety — Think Inside The Box
3 3 ! 3 4 3 2

H#ThinkInsideTheBox ThinkinsideTheBox.info


mailto:ThinkInsideTheBoxInfo@gmail.com
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Who are we?

We are passionate about trenching and excavation safety
Countless folks from across the country and now around the world

Not bound by organizational or geographic boundaries.

H#ThinkInsideTheBox ThinkinsideTheBox.info


https://thinkinsidethebox.info/

What's New?

Spanish website mirrors the main site
ThinkinsideTheBox.info/Spanish
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H#ThinkInsideTheBox ThinkinsideTheBox.info


https://thinkinsidethebox.info/spanish
https://thinkinsidethebox.info/

INSIDE
HEROX

INSIDE

D0 INSIDE

THE B Ux

TA LOVING

Your Logo
Here

HARDHAT STICKERS



https://thinkinsidethebox.info/

INSIDE

"B0X

NUCA/TEST Merger

*National Utility Contractors Association and Trenching and Excavation Safety Taskforce join forces

*Help from NUCA’s national resources so we can take the trench safety message to the next level!

NUGA

TRENCHING & EXCAVATION SAFETY TASKFORCE

INSIDE
THEROX

H#ThinkInsideTheBox ThinkinsideTheBox.info
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QUESTIONS?

Staying Safe When Digging:
Trenching & Excavation Basics

Wednesday, August 30™

Welcome: Kevin Cannon, CSPF, ARM, Senior Director, 5afety and Health Services, Associated General Contractors of
America [(AGC)

Q&A Moderator: Nicholas Delesse, Assistant Regional Administrator — Cooperative and State Programs, OSHA
Philadelphia Regional Office

Panelists:

*  Douglas Trout, MD, MHS, Medical Officer, Office of Construction Safety and Health, Mational Institute for
Oeccupational 5afety and Health [NIOSH)

*  Phillippe Falkner, Safety Director, Project Management, and Business Services Specialist, Ed Bell Construction
Company

*  Perry Silvey, CHST, Safety Manager, BT Construction
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