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Mobile Crane Safety

M obile crane incidents can
cause massive produc-
tion delays, devastating
property damage and

loss of life. OSHA estimates that 89
crane-related fatalities occur each
year in construction work, and many
of these are high-profile events that
receive much adverse publicity.
Many fatalities could likely have
been avoided with proper mobile
crane lift planning.

OSHA estimates
that 89 crane-
related fatalities
occur each year in
construction work,
and many of these
are high-profile
events that receive
much adverse
publicity.

For a complete
Table of Contents,

see page 3

FACTORS AFFECTING
RATED CAPACITY

The first step in creating a lift
plan is to understand the factors
affecting the strength and stability of
mobile cranes. Some of these factors
include the following:

Machine configuration. Load
chart ratings may only be applied if
the machine is rigged according to
the manufacturer’s specifications.

continued on page 22

Factors Affecting Rated Capacity
A proper mobile crane lifting plan is a key
element of preventing crane incidents.
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Thank you for your continued interest in the Construction Practice
Specialty (CPS). We look forward to a very fruitful year in 2010 and
beyond. We welcome the Utility Branch into the fold under the compe-
tent leadership of Stephen Brooks.

Next year, ASSE celebrates its 100-year anniversary in Chicago.
We look forward to seeing you there to discuss all the changes in our
profession that are likely to occur between now and then.

Since I was unable to attend Safety 2010, I have asked our assistant
administrator, Neil Webster, to provide his notes on the conference.
They are as follows.

“If you attended Safety 2010 in Baltimore, then you were part of
history. The 2010 exposition had more than 400 exhibitors who
reserved 62,000 sq ft of display space. This was the largest number of
exhibitors and square feet sold since the inception of the professional
development conference dating back to 1968.

“One of our own, a long-time mining and constructional safety pro-
fessional, Brad Giles, received ASSE’s Fellow award. Giles has more
than 33 years’ experience and has been an influential member of
ASSE for decades. The Society Fellow is the highest honor granted by

ASSE, recognizing professional members who have displayed lifelong
excellence in safety and service.

“The Construction Safety Forum on June 16, 2010, was lively as usual. A
roving reporter with a microphone fielded questions from the audience as a
panel of three SH&E professionals offered their views on the subject matter.
Neil Webster, CPS assistant administrator, facilitated the session, which was
also recorded. Consider purchasing this recording fromASSE and give it a
listen—good, cutting-edge topics are always brought up during the forum.
The recording will be available for purchase on ASSE’s website soon.

“We would like to thank those CPS members who attended our annual
networking meeting during the conference.Your commitment and willing-
ness to contribute is what keeps an organization like ASSE flourishing.” �
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I
n late January 2007, Skanska USA Building was
awarded a contract to design and build the New
Meadowlands Stadium. This facility is the home
field for two NFL teams, the NewYork Giants and
the NewYork Jets. It will be the first facility of its

kind built specifically to accommodate two NFL teams.
The stadium will also be used for concerts and other
entertainment and sports activities.

The stadium is a technologically advanced open-air
stadium with seating for 82,500 spectators. It also has
217 luxury suite boxes. The facility was constructed
between the existing Giants Stadium and the Meadowl-
ands Race Track located in East Rutherford, NJ. The sta-
dium opened in April 2010.

This article is a short synopsis of the author’s experi-
ences, challenges and valuable lessons learned from the
past 3 years while on site during construction of the New
Meadowlands Stadium. The unique challenges of this
project were vast. Some of them were related to the site
conditions, but many of them were directly attributable
to building a big project such as the New Meadowlands
Stadium.

KEY SAFETY CHALLENGES
Logistics

One of the most important yet often overlooked chal-
lenges when constructing the stadium was site logistics.
Keep in mind that the Meadowlands Sports Complex
was an active complex with the existing Giants Stadium,
Izod Center and Meadowlands Racetrack, which were
open for business throughout the construction period.
The sports complex was a major venue for world-class
concerts, the NJ State Fair, international soccer and
many other important events, and construction activities
needed to be coordinated around such event schedules.

To add to the challenge was the fact that during the
construction timeframe, three other major ongoing con-
struction projects would impact overall site logistics.
These included the construction of Xanadau, Giants
practice facility and New Meadowlands train station.

Another important issue related to site logistics was that
all work outside the fence line surrounding the new stadi-
um needed to be planned and approved by the New Jersey
Sports and Exhibition Authority (NJSEA). NJSEA would
require at least a 3-day notification for all work that took
place in and around the site. In addition, a detailed plan
would need to be submitted, which included a description
of the work, the hazards and specific controls that would
be implemented to control such hazards.
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In many ways, NJSEA was much like a third owner.
Even though we were not under contract to NJSEA, the
agency dictated what we could do and how to do it in
particular as it involved the site work in and around the
sports complex. All site utility work was also carefully
coordinated with the sports authority, as they were
directly involved and had oversight for all site utilities.
This again required careful planning, as the entire initial
phase of the project required us to relocate all of the site
utilities that were in the new stadium’s footpath.

SITE WORK/UTILITY RELOCATION
One of the most challenging aspects of the project

was the site work and utility relocation. The footprint for
the new stadium was located in an existing parking lot,
which contained underground utilities that serviced the
existing stadium as well as the Meadowlands racetrack.
These utilities were relocated to install piles for the
foundation that would eventually support the structure.

The site of the Meadowlands Sports Complex is an
old swamp, which was also used as an old dump site.
The geotechnical conditions were the poorest quality soil
the author has ever encountered. The soil also contained
low-level contaminants and an extremely high water
table with tidal influences needed to be pumped to
a basin and treated prior to discharge to the storm
system. This was easily the toughest project to date
for conducting the site utility work.

Due to time constraints, multiple contracts were
awarded so that work could commence at different

SAFETY MANAGEMENT BY DAVID B. KORMAN, CSP

Big Projects, Big Challenges
Constructing the New Meadowlands Stadium

New Meadowlands Stadium under construction.
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starting points and could conclude where the runs would
meet somewhere in the middle. Due to poor soil condi-
tions and the deep cuts needed to install the utilities, all
work required protective systems to be installed, which
provided safe working conditions for those performing
the work. Types of systems used included trench boxes,
slide rail shoring, sheet piling as well as timber shoring
to protect employees working in trenches.

STEEL & STRUCTURAL PRECAST ERECTION
The big challenge with the structural steel package

and precast was to find a contractor that shared our com-
mitment to 100% fall protection. This was an extremely
large steel project—24,000 tons and more than 3,000
pieces of structural precast. The solution was to self-per-
form this work with our sister company Skanska Koch.
This allowed for tremendous synergy, working together
with a company that shared our commitments and com-
pany values. The challenge was to get the union iron-
workers to buy into what we wanted to accomplish.

Due to schedule constraints, the erection used three
large crawler Liebehr cranes. The size of the steel pieces,
the distance between the floor and decks as well as the
large number of welded connections added to the diffi-
culty and the extremely large workforce required to
work at tremendous heights. A fall protection system
was incorporated into each and every phase of the

6
Blueprints www.asse.org

erection sequence, and through the diligence of the proj-
ect team, union leadership and key operations personnel,
this phase of the project achieved all of its goals.
Skanska Koch completed the erection of both the struc-
tural steel and precast without a lost-time incident while
logging a little more the 250,000 man-hours.

GEOTECHNICAL CONDITIONS
Due to the poor geotechnical qualities of the soil con-

ditions on site, an engineered crane road was installed
to ensure a safe and level base for the cranes to operate
safely during steel and precast erection. At a cost of
approximately $1 million, an engineered crane road
was installed to support the cranes while erecting both
the outer and lower bowls of the stadium.

In addition to the cranes for erection of the structure,
all equipment operating on the soil needed to be thor-
oughly planned to ensure that ground-bearing pressure
would not exceed the soil. In many cases, this required
the use of specifically designed cribbing to ensure safe
operations. Professional engineer-stamped calculations
were required for every crane pick or aerial lift operation
to ensure that the cribbing or ground-bearing pressure
would not exceed the limitations.

MOBILE ELEVATED WORK PLATFORMS
The height of the stadium required much work to be

conducted while working at heights. Much of this work
involved the use of mobile elevated work platforms
(MEWPs). These platforms are designed as a great tool
to make working at heights safer, yet those of us who
work around them understand that if not properly used,
serious injuries or even a fatal incident may occur.

MEWPs were used throughout the construction oper-
ations by just about every trade. The safe operation of
MEWPs while working posed a challenge and required
workers to be properly trained. Workers were required to
preplan work to ensure that their work operations would
not impact the work of other trades who may be in the
area or potentially underneath where these operations
were conducted.

Additional procedures and measures were required to
be implemented to ensure safety. Some of the aerial lifts
had limitations due to wind speed that impacted their
safe operation, which required close attention to con-
stantly changing weather, and in particular, wind gusts,
which were common at the project site. An alarm
sequence was put in place which required that these
MEWPs be shut down.

RADIO FREQUENCY ENERGY
The area surrounding the stadium is an area with

some of the highest recorded readings of radio frequency
(RF) waves in the U.S. RF energy can pose significant
safety concerns to workers while performing even the
most routine construction operations. Prior to the start
of the project and even before breaking ground, an RF

The stadium is a
technologically

advanced open-air
stadium with
seating for

82,500 spectators.
The facility is the
home field for the
NFL's New York
Giants and the
New York Jets.
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consultant was retained to take measurements to assess
the levels of RF waves in and around the site. From
these measurements, we could then determine the
potential hazards and develop procedures to mitigate
the hazards to ensure safe work operations.

Radio waves do not pose a health hazard to workers,
but they can impact the work that can cause hazards. The
greatest impact was how RF energy can affect cranes.
Since a crane in many ways is similar to an antenna,
cranes would act like antennae if not grounded and bond-
ed. RF energy could then travel from the boom down the
load line to the load, and employees handling any type
of metallic load could be shocked from the energy.

Part of the site protocol for daily crane inspections
required inspection to see that all cranes were properly
grounded. This usually required some type of cable
from the crane’s frame being connected to a pipe pile
or structural steel column.

Additional bonding was also required to keep safe.
Bonding was accomplished by installing a Kevlar or
nylon sling or a fiberglass nonconductive loop between
the block and the hook. This would separate the load line
from the load, which would make it safe to handle. If
grounding or bonding measures were not implemented,
it would result in either an electric shock or equipment
damage or could lead to other significant hazards.

This was even of greater significance due to the large
volume of work conducted in MEWPs, which were also
affected by RF energy. The entire workforce, from iron-
workers handling steel to carpenters working on the
exterior framing, could have conducted electrical energy
if safe work practices were not followed.

FALL PREVENTION & PROTECTION
A major emphasis for all trades was fall prevention

and protection. The nature of the project required much
of the work to take place while working at heights. The
aim from the earliest phase was to empower the work-
force to recognize hazards associated with working at
heights. A total emphasis was placed on fall awareness,
which at the very onset made a difference because few
members of the workforce had received any formal
training in fall protection.

The program “Choose to Save a Life” was incorporat-
ed into the orientation program for all trades and for
every worker who would work on the project. It focused
on the hierarchy of controls so that all workers would
have an understanding of engineering controls that could
be used, administrative controls and use of a personal
fall arrest system. Introducing employees to this program
familiarized them with what to expect and with alterna-
tives to use to keep themselves safe.

ELECTRICAL DISTRIBUTION
Once the structure was in place, emphasis on worker

safety shifted gears to focus on electrical distribution and
equipment startup. This is always a challenging phase in

any project and a major concern for the safety and health
of those workers who would be directly involved with
the process. This project took on additional challenges
due to the massive distribution system, which included
more than 2,000 pieces of equipment requiring startup
and 8 different electrical subcontractors involved in the
various aspects of the electrical systems.

Emphasis was placed on establishing stringent con-
trols from the initial energizing of each substation and
continued through until all bus risers, panels, subpanels
and equipment were energized. The process, which
many believed to be time-consuming and overkill, was
the only way in which we could control the process and
ensure the safety of all workers who could be potentially
exposed to energized circuits throughout the project site.

Much emphasis was placed on the proper procedures
for lockout/tagout with a standardized process used by
all qualified electricians on the site. Additional controls
were established through the use of permits in order to
access any of the electrical rooms as well as energized
work permits whenever work needed to be performed
on live circuits.

FIRE PREVENTION & PROTECTION
Fire prevention and protection were essential from

the very beginning of the project until final completion.
As is the case in any construction project, the ability to
promptly and effectively respond to any fire event need-
ed to be planned into every phase of the project. The key
to the successes in this area was developing a proactive
dialogue with the Meadowlands Fire Department that
included monthly fire safety tours.

The most important aspect of any fire safety program
is keeping the project site clean. All combustibles must
be promptly removed from the site so they do not accu-
mulate, which creates an unsafe condition. This would
only be exasperated due to the extreme large amount
of welding and other hot work that was required to take
place throughout the project and did not let up at any
point. Temporary stand pipes were constructed and
maintained throughout construction operations.

CONCLUSION
This was an extremely challenging project that was

able to be completed ahead of schedule, under budget
and safely. No matter how difficult it appeared to be, we
were able to persevere due to great teamwork and strong
leadership. With top management’s support to do any-
thing we felt we needed to do to achieve success, we
were off and running. Many systems were implemented
along with numerous best practices to achieve a great
safety culture on the project. Strong leadership for safety
by many and a group of the finest SH&E professionals
ever assembled on one team allowed us to overcome the
many challenges we faced during this project. �
David B. Korman, CSP, is EH&S director for Skanska USA
Building Inc. in Parsippany, NJ.
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An Internet search can return
more than 473,000 hits for
“construction worker killed”
and 501,000 hits for “con-

struction worker dies.” According
to preliminary Bureau of Labor
Statistics data, construction workers
suffered 969 deaths in the workplace
in 2008, the most recent year for
which information is available.
While an improvement over 2007
when 1,204 deaths occurred, in
2008, 969 families still lost loved
ones. Construction has the highest
rate of deaths of any private sector

occupation and
accounted for
one-fifth of all
workplace deaths
in 2008.

FALLS
Falls are the

leading cause of
worker deaths in
construction and
have been for
many years. Why
is this so? OSHA

regulations include a fall protection
standard (Subpart M). Are we ignor-
ing the standards, or have we learned
ways to outsmart them for produc-
tion’s sake? When the standard calls
for fall protection, are we simply
putting the worker into a harness and
lanyard and calling it “fall protec-
tion” to meet the minimum require-
ments? Is this the best way to ensure
worker safety? Can we do more,
such as engineer the hazard out
with guardrail systems or some
other means of protection?

ELECTROCUTION
When we read about a worker

being electrocuted, do we ask our-

selves if we are certain it will not
happen to one of ours? The electrical
standard, Subpart K, has also been
around for a while. Again, we seem
to be complacent enough to think
posting signs will satisfy the require-
ments. Have your engineers and
operations personnel looked at the
worksite with safety in mind? We
must look at each jobsite with a view
for potential hazards as well as for
those that are obvious. Overhead
power lines are easy to spot, and yet
easily missed when the equipment
operator has not been warned or
adequately trained in the dangers.

A faultily wired receptacle or
junction box can have deadly conse-
quences when an unsuspecting work-
er comes into contact with it. Saving
a few dollars or hours by “temporari-
ly” wiring up a device improperly
can cost someone their life.

STRUCK-BY INCIDENTS
Each year, more and more work-

ers fall victim to those incidents
where they are struck by an object or
construction equipment. According
to OSHA, approximately 75% of
those incidents involve heavy equip-
ment. Swinging, suspended or col-
lapsing loads contribute a large
portion of the remaining share.
Both Subpart G, Signs, Signals
and Barricades and Subpart O,
Motorized Vehicles, Mechanized
Equipment and Marine Operations,
contain clear language regarding
clearances for workers to avoid this
type of incident. Subpart, N, Cranes
and Derricks, has provisions to keep
workers away from the moving parts
of cranes and their loads. Subpart Q,
Concrete and Masonry Construction,
states that no worker shall be permit-
ted under a live load.

SAFETY EXCELLENCE BY JULIE CARTER, CSP, CHST

Each year, more
and more workers
fall victim to those
incidents where
they are struck
by an object or
construction
equipment.

EXCAVATION
OSHA’s Subpart P covers excava-

tion. This is one of the most under-
used standards in the industry. Big
companies may be aware of the
requirements and will most times plan
for trench and excavation protection
from the planning stages, but many
still take the chance that “it will never
happen to them.” Many of the trench
collapse or cave-in deaths each year
involve smaller construction compa-
nies performing a short duration oper-
ation where proper trench protection
is not seen as a necessity. Protection
like that just is not part of the bid
process. When the market is so com-
petitive, there is no room for “extras.”

TRANSPORTATION
The fifth killer of construction

workers is transportation-related
accidents. Transportation often is not
thought of as being part of construc-
tion per se, but nevertheless, nothing
can happen without it. Material
delivery, transporting equipment,
supplies and workers are an everyday
activity. The roadway is not a closed
work zone, yet we travel the road-
ways frequently during the course of
a typical day. The long hours worked
in construction activities combined
with increasingly distracted driver
serve to make transportation-related
deaths among construction workers
approach the top of the rankings.

PREVENTION
Safety in construction is not a

new concept. One of the marvels of
early 20th-century construction is a
testament to safe work practices.

In 1933, during the middle of the
Great Depression, work began on the
4-year project to build the world’s
longest suspension bridge at a cost

TheTop 5 Killers
in ConstructionToday
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of $35 million. The workers who
were hired to perform work at great
heights, in strong winds over roiling
water and with fog moving in and
out regularly, were largely inexperi-
enced with steel erection or with
construction in general.

Because of the economic situation
in the country at the time, a good pay-
ing job like this was much sought-
after, even if it was one of the most
dangerous jobs in the world. Those
who would claim to be ironworkers
many times came from very different
backgrounds but would buy identifica-
tion from local residents so they
would be allowed on the job. How-
ever, they would claim to be “experi-
enced” ironworkers and therefore did
not need any training.

At the time, contractors estimated
1 fatality for every million dollars.
As this was a $35 million project,
35 deaths had been “budgeted” in
from the start.

Joseph Strauss was charged with
the design and engineering of the
bridge. He was a leader in bringing
safety to the jobsite, especially in
fall protection, for those times. He
required workers to tie off with a
lifeline, and those who did not were
terminated.

The best-known engineered fall
protection device on the project was
the safety net Strauss had installed
prior to beginning work on the
roadbed segments. This cantilevered
net ran the entire length of the road-
way and extended 10 ft out from
either side, protecting workers from
falling to certain death in the choppy
waters of the bay. This net was
installed at a cost of $130,000 in
Depression-era America. However,
the value added in saving lives
proved worth it. Of the 19 men who
fell into it and were later dubbed
“The Halfway to Hell Club,” any one
of those who had not been saved by
that $130,000 net could have cost the
project considerable money through
delays, work slowdowns and morale.

On Feb. 17, 1937, just months
away from final completion and
opening the bridge to traffic, a
scaffold carrying 10 men gave way

and fell through the net. Along with
another worker who had fallen earli-
er, these were the only reported fatal-
ities during the project. This was
77 years ago, almost 40 years before
OSHA mandated that these safe
practices be included as routine for
these hazardous activities. The safety
standards put into effect by Strauss
on the Golden Gate Bridge project
are now an accepted part of the
nation’s construction regulations
(Schock, 1997).

SOLUTIONS
Strauss was a pioneer in the world

of safety, and the fall protection
methods he used on the bridge have
been refined into state-of-the-art sys-
tems. One may even purchase ready-
to-install systems that can be set up
in minutes. Personal fall arrest sys-
tems have become relatively com-
fortable to wear and easy to use.

Advances in technology have
served well in electrical safety.
Ground fault circuit interrupters,
updated electrical codes and equip-
ment, double-insulated tools and
grounding have all helped eliminate
electrocutions. However, as much
as these devices and parts are manu-
factured to provide workers with
protection, nothing protects them

from the misuse or disregard of
regulations and safe work practices.

Workers struck by equipment and
objects are still part of the top five
killers, even after standards tell us
we “shall” have audible warning
systems and that we “shall” remain
clear of moving equipment and
overhead loads.

Trenching and excavation deaths
continue to occur, although OSHA
is clear on when, where and how to
protect workers. OSHA even pro-
vides the exact criteria and method
of protection needed for every
instance.

Transportation deaths in construc-
tion are on the rise. If we do not get
out ahead of them, they will quickly
become our number one killer. We
live in a mobile society and cannot
conduct business without transporta-
tion. Every company must have a
safe driver policy, including driver’s
license checks, insurance background
checks, cell phone usage policies and
seatbelt policies, just to start. Those
with commercial driving enterprises
need to follow Federal Motor Carrier
Safety Administration policies on
driver qualifications and ensure that
their drivers are qualified to operate
the vehicles assigned to them.

Workers struck by
equipment and
objects are still
part of the top
five killers.

http://americahurrah.com/SanFrancisco/GoldenGateBridge/8-BridgeBuilders.htm
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CONCLUSION
OSHA standards are now 40

years old. Most of today’s workforce
has never known a time when they
did not govern their work. They are
the minimum requirements for safety
in construction. So why are we not
following even the bare minimum
and allowing people to die on our
jobsites? With the availability of
immediate news flashes whenever
tragedy strikes, we hear about these
deaths almost as soon as they hap-
pen.Yet some contractors and work-
ers still believe they are immune to
the hazards.

Even beyond the OSHA stan-
dards, many resources are available
to provide guidance for working safe-
ly and avoiding these top five killers.
ASSE, ANSI, International Society
for Fall Protection, National Fire
Protection Association, National
Electrical Code, National Utility
Contractors Association, National
Safety Council, American General
Contractors Association, American
Building Contractors are just a few
of these resources.

Using the resources available, we
can provide our workforce with a
safe working environment. Adhering
to the regulations found in 29 CFR
1926 is a good start. Training work-
ers in safe work practices is the next
step. Making the information avail-
able to them and encouraging them
to follow the rules will result in a
more productive workplace. When
shortcuts are taken, there is always a
price to pay, whether through death
or injury, or something not so dra-
matic, such as having to redo the job.

Production, quality and safety
must act as a three-legged stool. Take
one away and the stool will collapse.
Joseph Strauss understood this con-
cept. Those who work in a safe envi-
ronment will produce a quality
product.

The success of the Golden Gate
Bridge construction is a great exam-
ple of how putting protective meas-
ures into place saves lives. It is that
kind of forward thinking and planning
for safety that will enable the change
in those death numbers and will allow
the construction industry to be a
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leader in safety in one of the most
hazardous occupations in the country.

Just like Joseph Strauss, it is the
author’s belief that death and serious
injury need not be a part of construc-
tion work and that by using the
resources available, even at a mini-
mum the OSHA standards, and by
looking for, identifying and eliminat-
ing the hazards before we start,
everyone goes home safe at the
end of the day. �

REFERENCES
Schock, J.W. (1997). The bridge,

a celebration: The Golden Gate
Bridge.Mill Valley, CA: Golden
Gate International, Inc.
Julie Carter, CSP, CHST, has worked pri-
marily in construction for more than 20
years, the last 10 in the SH&E profession.
She is a safety manager for a heavy civil
constructor and is responsible for develop-
ing and implementing safety and health pro-
grams. She is a professional member of
ASSE, serves on National Safety Council’s
(NSC) board of delegates, is NSC Construc-
tion Division vice chair and has participated
in the ANSI/ASSE A10.47 development com-
mittee for work zone safety. Carter holds a
B.S. in Occupational Safety and Health and
is currently seeking an advanced degree with
an emphasis on environmental management.

Using the resources
available, we

can provide our
workforce with a

safe working
environment.

http://www.asse.org
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An ASSE member recently contacted the A10
Accredited Standards Committee for Construction
and Demolition Operations as well as ASSE’s

Construction Practice Specialty LinkedIn group regard-
ing an issue his construction company had at one of their
sites. His company’s contract called for a subcontractor
to have a safety professional on site, but the subcontrac-
tor had used someone with a poor/limited safety back-
ground to fulfill this obligation.

The member wanted to know if ASSE had any stan-
dard contract language for a situation such as his. While
the Society is unaware of any standard language used in
the industry, it may still exist. To determine current prac-
tices for mandating the use of SH&E professionals for
certain jobs and for defining levels of competency for
SH&E professionals on construction and demolition
sites, ASSE asked its Construction Practice Specialty
members and other construction SH&E professionals
for examples of standard contract language. Below are
their responses.

RESPONSES
�Many specs are available out there, but I would

review the one from the Army Corps of Engineers. It
allows that a person can have a degree CSP or other cri-
teria or a longer period of proven performance, experi-
ence and training certifications. I would encourage any
reasonable specification offered by ASSE.

It is also important to include the possibility that an
excellent construction specialist with much proven suc-
cess and experience may not hold a CSP. Even though
ASSE supports and offers the CSP, it must be acknowl-
edged that the construction safety discipline requires
significant experience along with being able to interact
with supervision, subcontractors, union representatives,
executives and owners. Not many do it well.

It is a bit unrealistic to think that this can be done
with a specification to measure that quality of a person.
Past references and experience are perhaps the best indi-
cator, but not everyone understands the depth and quality
of what they had or have. So many contractors are
impressed with the newbie who comes in fresh out of
school and writes up a superficial insurance review
report. However, they are then astounded when a com-
prehensive OSHA inspection occurs or a well-versed
safety pro shows up and makes this SH&E wonderland
crumble with reality.

�Many owners and contractors wrestle with this
question. The best spec written for safety professional
requirements on construction sites comes from the
Unified Facilities Guide Specs, which apply to USACE,
NAVFACX and NASA projects. It specifies CSP, CIH

for large, complex (level 6), CHST for (level 5), STS for
level 4, etc. This specification is widely used in contracts
and work agreements.

�Below is the language from a contract I just
reviewed:

Safety Representative Qualifications:
The Contractor shall designate a responsible and qual-

ified member of its organization at the work site who has
the authority to enforce the Contractor’s Safety and Anti-
Substance Abuse programs, to assure compliance with
the OSHAct and to prevent accidents.

The Contractor’s safety representative shall have at
minimum:

•the authority to stop work when safety problems
are identified;

•the authority to implement corrective actions;
•construction experience;
•5 years minimum safety experience;
•OSHA construction outreach trainer;
•training and certification in first aid/CPR.
�I believe that someone with safety responsibility

must have significant resources. The competent person
concept has been hurting our profession in that these
“safety representatives” are often unable to make neces-
sary evaluations of scaffolds, excavations, cranes, drill
rigs, etc. The “safety representative” should be someone
who knows it is time to call for additional expertise and
has the resources and authority to call in specialists to
solve/resolve the problem.

The idea that the “safety representative” can look
at the worksite and say it is okay or that s/he has the
expertise to solve/resolve multitudes of technical prob-
lems is wrong. When a qualified safety representative
looks at a crane, an excavation or any operation, reviews
records of inspection, maintenance, repair and identifies
anything out of the ordinary, s/he should stop the opera-
tion and call in the proper specialist(s) necessary to
solve the problem. Another problem is these ‘safety

ASK ASSE

Standard Contract Language

Many different
contract specifica-
tions are available.
ASSE members
offer some insight
on just a few
that are worth
reviewing.

http://www.linkedin.com/groups?home=&gid=2689195&trk=anet_ug_hm
http://www.asse.org


representatives’ too often do not have an independent
authority from production management.

I believe your comment could be summed up by
adding to the safety person qualification description:
“The authority to contact third-party representatives to
resolve safety hazards when appropriate.” Insert prior
to the statement of implementation.

�Several A10 standards state that the competent per-
son (CP) has the authority and responsibility to correct
hazardous conditions. This should be strengthened and
expanded. There must be a comprehensive site-specific
safety plan approved and monitored by a CP. I would
review the ANSI/ASSEA10.33 standard, which gives
plenty of guidance on this issue. The person should
review the standard and specifically the language in
Section I. This is where I would start. Below is a defini-
tion fromA10.33, which I saw in a contract last week.
The standard and section were identified:

2.2 Competent Person. One who is capable of iden-
tifying existing and predictable hazards in surroundings
which are unsanitary, hazardous or dangerous to employ-
ees, and who has the authority to take prompt corrective
measures to eliminate them.

�I do not have any specific language at my disposal
currently, but what I have seen owners (and sophisticated
general contractors) require for site safety professionals
is the following:

1) A safety professional is required on site while the
project is underway.

2) The safety professional must have a degree or
applicable certification.

3) The safety professional and their qualifications
must be approved in advance by the owner/general
contractor.

4) The owner/general contractor reserves the right
to mandate the use of a different safety professional at
any time.

�Obviously, these are relatively straightforward
requirements, but they let the owner/general determine if
they are willing to accept someone who may only have,
for example, 30-hour training as opposed to a seasoned
professional who is capable of supervising the safety
aspects of a complex project. This is the basic outline
that I put together for all subcontract work. I hope this
might be of some help.

When the subcontractor’s workforce, including lower-
tier subcontractors, is less than 25 field craft employees,
the subcontractor lead would submit for approval to the
project team, a designated trained individual to provide
safety direction and site safety program support to their
field craft employees.

This designated individual will be required to possess,
at a minimum, a current OSHA-O.I.T. 30-hour occupation-
al safety and health construction standards course. This
will provide the subcontractor the ability to certify their
employees with a 10-hour recognized OSHA training.
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A trained, experienced, dedicated field safety profes-
sional may be required for subcontractors with a site
field presence of less than 25 craft employees based on
type/scope of work and exposure caused/experienced by
their work. This will be agreed upon prior to the prebid
process between the business group safety manager
and the project manager. Subcontract work that would
employ 25 to 100 field craft employees would require,
at a minimum, one trained experienced dedicated field
safety professional.

This safety professional must have at least 5 years of
documented dedicated industrial field construction safety
experience. Minimum recognized training requirements
would include completion of an OSHA-O.I.T 500 occu-
pational safety and health construction standards course
in an active status. This would provide the experience
and full range of training to support our safety goals and
the craft employees in their daily activities and depth of
understanding of construction hazards involved in their
scope of work. This also provides this individual with
the ability to certify their employees with a 10-hour
and 30-hour recognized OSHA training.

Subcontract work that would employ 101 to 200 field
craft employees would require, at a minimum, a second
trained experienced dedicated field safety professional
with the requirements listed previously. This process
would continue on a basis per 100 field craft employees.

�The NewYork City Site Safety Manager Chapter 33
is a good starting point. However, remember that NYC
DOB’s focus is protection of the public. The OSHA
30-Hour Construction Outreach is still a bare minimum.

This is a good example to review: http://www.nyc
.gov/html/dob/downloads/pdf/lic41_ssm_exam_ins.pdf”

�The best example I have seen is the Army Corps of
Engineers (ACE) Safety Manual (EM385-1-1), which
establishes a well-defined, tiered system of increasing
competency of the site safety oversight, commensurate
with increasing complexity of the construction/demo-
lition operations. This system is typically incorporated
by reference into specs on ACE jobs. To download it
for free click here.

�The question/statement is a red-flag question. The
wording conveys a dissatisfied attorney or customer with
an agenda. If this loaded question is a hunt for a disqual-
ification of a person attempting to do a service for his
or her client, then ASSE should steer clear of attempted
answers. SH&E professionals try to do their best in
changing condition, factory, construction site or other.
It should be ASSE’s position to support SH&E profes-
sionals and not engage in degrading SH&E professionals
based on a vaguely defined hostile question.

To send your comments on standard contract lan-
guage for construction and demolition sites, e-mail
jcappello@asse.org. �

ASSE
STANDARDS
A10.33
StandardW

https://www.asse.org/cartpage.php?link=3833
mailto:jcappello@asse.org
http://www.usace.army.mil/CESO/Pages/EM385-1-1.aspx
http://www.nyc.gov/html/dob/downloads/pdf/lic41_ssm_exam_ins.pdf
http://www.nyc.gov/html/dob/downloads/pdf/lic41_ssm_exam_ins.pdf
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CPWR issued the report, “Crane-
Related Deaths in Construction
and Recommendations for Their
Prevention,” on June 17, 2008.

The report analyzed data from the Census
of Fatal Occupational Injury (CFOI),
produced within the Bureau of Labor
Statistics (BLS). CFOI data were fatality
narratives with a primary source code of
“cranes.”

CPWR researchers decided to reexam-
ine the data when further review showed
many fatalities of workers struck by crane
loads were not being counted under the
primary CFOI source codes for cranes.
Lead researcher, CPWR’s Director of
Safety Research Michael McCann, Ph.D.,
counted CFOI secondary source codes for
cranes and used “crane” in a key word
search of the CFOI narratives of construc-
tion fatalities from 1992 through 2006,
the same period as the 2008 report.

The new findings almost doubled the number of
workers killed in construction crane-related incidents.
In the 2008 report, the average number of workers killed
annually was 22. In the new report, the average number
of worker deaths involving construction cranes was 42
a year. The 2008 report identified a total of 323 deaths
involving cranes, while the new report identified 632
deaths involving cranes. This revised report with its
expanded analysis will confirm that many worker deaths
attributed to cranes were not being identified as such
from 1992 through 2006.

The revised report also showed one big similarity
with the 2008 report: the most frequent cause of death
remained overhead power line electrocutions. Like the
previous report, this report provides information on the
cause of death, types of cranes involved in fatalities and
construction trade and employer size associated with
the incident.

This 2009 report updates, expands and replaces the
initial 2008 report.

CPWR began examining crane fatalities in 2008 after
three major crane incidents occurred within a 10-week
period from mid-March to late May. The three inci-
dents—two in NewYork City and one in Miami—were
responsible for the deaths of 10 construction workers and
one bystander and injuries to 19 construction workers,
11 first responders and one bystander.

The numbers of construction crane-related deaths
continued to climb in 2008, and McCann began collect-
ing data from a variety of Internet sources on U.S. con-
struction crane-related injuries and deaths between Jan.1,
2008 and Dec.31, 2008. He used the Internet for incident
reporting as the CFOI records were not yet available for
2008. There was a total of 55 deaths and 99 injuries of
construction workers in 88 incidents in 2008. These
incidents were also responsible for the deaths of four
bystanders and injuries to 15 bystanders and 11 rescue
workers. More information about crane incidents during
2008, which did not appear in the June 2008 report, is
included in this report.

Because construction cranes can also pose a hazard to
the public, McCann found examples of U.S. construction
crane-related deaths of workers and bystanders from
news reports dating from 1978 to 2008. These examples
can be found in Table 5. McCann used news reports as
no BLS data exist to cover both workers and bystanders.

The data within this report refer only to construction
cranes. Crane-related fatalities among workers in manu-
facturing or other industry sectors have been excluded.

Clearly, the safe operation of cranes could be
improved. The efforts to improve crane safety and to
revise the 1971 crane standard have been in the works
for years. In 2003, OSHA formed a Crane and Derrick
Negotiated Rulemaking Advisory Committee (C-DAC)

SITE SAFETY

Crane-Related Deaths
Recommendations for Their Prevention

BY MICHAEL MCCANN, PH.D., CIH,
JANIE GITTLEMAN, PH.D., MRP, &MARYWATTERS,MFA

Figure 1
Crane-Related Deaths in Construction

by Year, 1992-2006*

*Data from 2006 are preliminary; data from 1992-2005 are revised and final. Source: U.S.
Bureau of Labor Statistics Census of Fatal Occupational Injuries Research File

http://www.asse.org


consisting of representatives from industry, labor and
government to develop a new safety standard for the
construction industry that would aid in reducing fatali-
ties. The committee first met in July 2003 and reached a
consensus on regulatory language for the new standard
on Jul. 9, 2004. Four years later, and after considerable
external pressure, OSHA published the proposed crane
and derrick rule for public comment in the Federal
Register on Sept. 16, 2008, with a deadline for public
comment of Dec. 8, 2008. This deadline was later
extended to Jan. 22, 2009. A public hearing was held
Mar. 17-19 with a deadline for post-hearing comments
of June 18, 2009.

This CPWR report and recommendations provide new
information to heighten awareness of crane hazards and
recommend training, inspection and proper operation of
this equipment to prevent future injuries and deaths.

METHODS

Construction industry fatality data for the two-digit
BLS Standardized Industrial Classification (SIC) Codes
15, 16 and 17 for 1992 through 2002 were identified
from the CFOI database. For 2003 to 2006, the 2002
North American Industry Code System (NAICS) codes
236-238 were used, as NAICS replaced SIC codes
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beginning in 2003. The resulting data were entered into
a Microsoft Excel 2003 database for analysis.

The primary source of injury or illness identifies the
object, substance, bodily motion or exposure that directly
produced or inflicted the injury. The secondary source of
injury identifies the object, substance or person that gen-
erated the source of injury or that contributed to the
event or exposure. Coding for the source and secondary
source are based on the Occupational Injury and Illness
Classification (OIICS) manual. The worker activity
describes what the worker was doing at the time of the
fatal injury or exposure. Worker activity is an internal
code used by the CFOI program.

Construction worker deaths related to cranes were
identified by selecting all records with the primary source
and secondary source code 34* (cranes). In addition, the
construction record narratives were searched for the word
“crane.” Records involving aerial lifts and scissor lifts
were excluded, but crane man baskets were included.

The CFOI narratives, along with event, occupation
and establishment codes of the crane-related deaths,
were used to classify deaths by cause, occupation and
establishment size. This 2009 report, like the 2008
report, identifies the main causes of death, the types of
cranes involved in fatal incidents, the trades of those
who died and the size of the employer experiencing
the greatest number of fatalities.

Information on construction crane injuries and deaths
from January through December 2008 was gathered from
the following Internet sources: CraneAccidents.com,
Washington State Department of Labor and Industries,
Google, Internet news articles, OSHA Underground,
Cranes Today and TheWeekly Toll.

RESULTS
1992-2006 CFOI Study

The revised 2009 study identified a total of 632 crane-
related construction worker deaths involving 611 crane
incidents from 1992 to 2006 (including 17 multiple
deaths incidents causing 38 deaths) compared to a total
of 323 deaths in 307 incidents in the previous 2008
study. The revised average is 42 deaths per year.

Four main types of cranes have been associated with
crane-related fatalities. Of the 611 fatal crane incidents,
only 375 were identified from the CFOI record as to type
of crane.

Of these, 292 (78%) involved mobile or truck cranes.
Forty-five of the fatal incidents involved overhead or
gantry cranes (12%), 18 involved tower cranes (5%) and
11 involved floating or barge cranes (3%). The remain-
ing nine reports did not meet BLS publication require-
ments for confidentiality reasons.

CAUSES OF DEATH
The main causes of death in the original study were

overhead power line electrocutions (32%), crane collapses

Table 1
Causes of Crane-Related Deaths
in Construction, 1992-2006

*Involved 18 cranes (including 13 run-over by mobile crane), 78 crane booms/jibs (64 due to
falling booms/jibs) and 29 other crane parts.
**Includes 21 falls from crane bodies, 9 from crane baskets, 8 from crane loads and 18 other falls.
***Other causes include 12 highway incidents and 11 struck by objects other than crane loads
or parts.
****Does not add to 100 due to rounding.

Source: U.S. Bureau of Labor Statistics Census of Fatal Occupational Injuries Research File

http://www.bls.gov/iif/oshoiics.htm
http://www.bls.gov/iif/oshoiics.htm
http://www.asse.org


(21%) and struck by crane booms/jibs (18%). Struck
by crane loads only accounted for 7% of deaths. The
revised study has a vastly different list. While electrocu-
tion from overhead power lines remained the leading
cause of death, accounting for one-fourth of all crane-
related fatalities, the second leading cause was being
struck by a crane load, which accounted for 21% of all
deaths. These new data indicate that a vast number of
crane-related deaths were not categorized as such in the
CFOI primary source code. The remaining causes were
struck by cranes or crane parts (20%), crane collapses
(14%), falls (9%) and caught in/between crane parts
(5%). Seven percent of crane-related fatalities were
listed as “other causes”(Table 1).

DETAILS OF CAUSES
Overhead power line electrocution was the leading

cause of crane-related deaths. Of the total 632 crane-
related deaths, 157 were caused by overhead power line
electrocutions (25%). More than half of all electrocu-
tions (53%) were associated with the crane boom, cable
or load/load line contacting an overhead power line.
The rest involved contact of an overhead power line
with unspecified parts of the crane.

Table 2 describes worker activities leading to electro-
cutions. Those activities involved workers on foot touch-
ing or guiding the crane load or cables, which killed 81
workers and accounted for more than half of all electro-
cution deaths. Other major activities resulting in electro-
cution were workers operating the crane, including seven
operators who were electrocuted after jumping from the
crane, and 20 workers on foot touching the crane itself.

Struck by crane loads was the second leading cause of
death. Of the 132 crane load deaths, 32% occurred while
loading/unloading, 14% while flagging/directing/guiding
the crane load, 7% while operating the crane and 15%
involving other crane-related work.

A crucial fact is that 32% of struck-by-crane-load
deaths involved workers not involved with crane work.
The major causes of struck-by-load deaths were: load
came loose from rigging (19%); a rigging cable or strap
broke (14%); load struck worker when the crane turned,
tilted or otherwise lost control of load (11%); load shift-
ed or rotated and struck worker (10%); the load came
loose and struck rigger while being loaded/unloaded
(8%) and load straps/braces/buckles/safety latches/sling
clips failed or broke (8%).

In 33% of cases, the case narratives provided no indi-
cation as to why loads struck workers. In the 2008 report,
the second leading cause of death was crane collapse.

Struck by crane or crane part was the third leading
cause of death. Of the 125 deaths, 64 involved being
struck by falling crane booms/jibs. Of these, 36 deaths
involved dismantling the boom (56%), 6 involved length-
ening the boom (9%), 8 involved breaking of the boom
or boom cable (13%) and 14 involved other causes

(22%). In this 2009 study, struck by crane, struck by
crane booms/jibs and struck by other crane parts were
combined to give a more comprehensive view of the
problem of worker deaths from struck-by incidents.

In the 2008 report, researchers singled out “struck by
crane boom or jib” and “struck by cranes” as separate
categories. “Struck by crane boom or jib” was the third
leading cause of death in the 2008 report, responsible
for killing 59 workers.

Crane collapses killed 89 workers and were the fourth
leading cause of death. Of the 81 crane collapses, 34
involved mobile cranes (42%). An unstable, uneven or
icy surface on which the crane was sitting accounted for
12 fatalities (15%). Overloading the crane accounted for
another 10 deaths (12%). In seven cases (9%), the crane
load or boom shifted.

In 56% of the reported cases, there was not enough
information provided to ascertain the cause of the col-
lapse in the narrative. One-third of the narratives failed to
identify the type of crane involved in the fatality. In the
2008 report, crane collapses killed 68 workers and was
listed as the second leading cause of death.

FATALITIES BY CONSTRUCTION TRADE
More construction laborers were killed in crane-

related incidents than any other trade, even operating
engineers. They experienced 191 crane-related deaths

INDUSTRY
REPORT
Crane
Reports

Table 2
Activity of Construction Workers

Electrocuted By Overhead
Power Lines, 1992-2006

*Includes 7 deaths of operators who jumped from crane.
**Includes 6 deaths of workers on foot near but not touching crane.
***Does not add to 100% due to rounding.

Source: U.S. Bureau of Labor Statistics Census of Fatal Occupational Injuries
Research File
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between 1992 and 2006 (30%), followed by 101 deaths
of heavy equipment operators (16%).

In addition, 86 supervisors/managers/administrators
died in crane-related incidents (14%), as did 42 iron-
workers (7%) and 41 carpenters (6%). Other trades with
fewer numbers of deaths included welders and cutters,
electrical workers, mechanics, sheet metal workers and
truck drivers (totaling 27%) (Table 3).

FATALITIES BY EMPLOYER SIZE
Overall, 188 of the 632 construction workers (30%)

were employed by establishments with fewer than 10
employees (Table 4). Of these 188 workers, 29 were
self-employed. One-third of all workers killed (33%)
were employed by establishments with between 11 and
99 employees. One hundred and nine individuals (17%)
worked for employers with 100 or more employees.
There was no employer size noted in the narrative for
125 workers (20%).

CONSTRUCTION CRANE INJURIES & DEATHS FROM
JANUARY THROUGH DECEMBER 2008

Due to the rash of reported construction deaths in the
first six months of 2008, CPWR collected data via an
Internet search from January through December 2008,
as BLS/CFOI data were not available. The findings
revealed a total of 97 construction crane incidents involv-
ing injuries and deaths. There was a total of 55 deaths and
99 injuries of construction workers in 88 incidents, and
four deaths and 26 injuries of nonconstruction workers (15
bystanders and 11 rescue workers) in 15 of the 97 crane
incidents. These incidents involved 88 mobile cranes,
seven tower cranes and two other cranes.

The causes of the 88 incidents resulting in construc-
tion worker deaths and injuries were:

•34 crane collapses (39%), involving 26 deaths and
58 injuries;

•12 overhead power line contacts (14%), involving
10 deaths and eight injuries;

•12 struck-by-crane-load incidents (14%), involving
six deaths and 10 injuries;

•10 struck-by-other-crane-part incidents (11%),
involving six deaths and 7 injuries;

•20 other causes (21%), including seven highway
incidents, six falls, three caught in/between, three struck
by noncrane falling objects and 1 struck by lightning.
These incidents resulted in seven deaths and 16 injuries.

The causes of the 15 incidents resulting in bystander
deaths and injuries were:

•six highway collisions (40%), involving one death
and six injuries;

•four crane collapses (27%), involving 3 deaths and
14 injuries (including 11 rescue workers);

•three other causes (20%), involving 2 work zone col-
lisions and 1 struck by falling crane boom, resulting in
four injuries.

Table 3
Trade of Construction Workers
Killed By Cranes, 1992-2006

*Includes 62 crane and tower operators, 21 operating engineers and other construction equipment
operators and 7 hoist and winch operators.
**Includes 24 welders and cutters, 22 electrical workers, 21 mechanics, 17 sheet metal workers, 14
truck drivers and 73 others.

Source: U.S. Bureau of Labor Statistics Census of Fatal Occupational Injuries
Research File

Table 4
Size of Establishment Employing

Construction Worker
Killed By Cranes, 1992-2006

Source: U.S. Bureau of Labor Statistics Census of Fatal Occupational Injuries
Research File
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The 97 crane incidents involving deaths and injuries
occurred in 35 states, with deaths occurring in 28 states.
NewYork, Texas and Florida had a total of 32 crane
incidents that resulted in 23 deaths and 56 injuries of
construction workers, one death and four injuries of
bystanders and 11 injuries to rescue workers.

CONCLUSIONS & RECOMMENDATIONS
The findings of these analyses indicate the number of

crane-related deaths and injuries is significant and do not
only involve construction workers but also innocent
bystanders. The main causes of worker deaths were elec-
trocution by overhead power line, struck by crane parts
or crane loads or crane collapse. It appears that half of all
electrocution deaths were suffered by workers guiding
crane loads; they were touching the load or cables when
the crane came in contact with an overhead power line.

More than half of the deaths were among workers in
two trades: construction laborers and heavy equipment
operators. Employees working for small contractors (10
or fewer employees) represented a large portion (about
one-third) of the total number of deaths. This group,
together with employers with 11 to 99 employees, made
up 66% of all construction deaths. More than three-quar-
ters of all crane-related deaths involved mobile cranes,
although 235 of the 610 incidents did not identify the
type of crane in the narrative.

Possible explanations for these findings are a lack
of worker and supervisor training, lack of jobsite safety
plans and traffic control, lack of adequate crane inspec-
tions and lack of proper investigation and reporting of
crane incidents and fatalities that could help identify
the causes of crane-related deaths.

Specific recommendations to reduce and prevent
future injuries and fatalities are as follows:

First, crane operators should be adequately trained
and tested as qualified operators. The proposed OSHA
standard requires certification of crane operators.
Presently 17 states and 6 cities (including NewYork
City) require certification or licensing of crane operators,
and some have their own certification program (Cali-
fornia, Hawaii, Maryland, Minnesota, Montana, Nevada,
New Jersey, New Mexico, Utah, Washington (as of
2010), and West Virginia require or recognize NCCCO
certification of crane operators as part of their state
licensing program. Connecticut, Massachusetts, New
York, Oregon and Rhode Island have their own licensing
programs. Among cities, New Orleans, NewYork and
Omaha require or recognize NCCCO certification of
crane operators. Chicago, Los Angeles and Washington,
DC have their own licensing program.). Certification is
often done by a nationally accredited crane operator test-
ing organization, such as the National Commission for
the Certification of Crane Operators (NCCCO).

Second, riggers who attach the load to the crane and
signalpersons who visibly or audibly direct the crane

operator on where to place the load should be adequately
trained and tested.

Third, crane inspectors should be adequately trained.
OSHA requires that employers designate a competent
person to inspect machinery and equipment prior to each
use and during use to make sure it is in safe operating
condition [29 CFR 1926.550(a)(5)] (A competent
person, according to OSHA, is one who is capable
of identifying existing and predictable hazards in the sur-
roundings or working conditions, which are unsanitary,
hazardous or dangerous to employees, and who has
authority to take prompt corrective measures to eliminate
them [29 CFR 1926.32(f)].). OSHA also requires annual
inspections. These inspectors should be qualified and
be able to demonstrate their expertise. For the maritime
industry, OSHA accredits crane certifiers through an
examination (29 CFR Part 1919).

Fourth, in addition to other mandated inspections,
cranes must be inspected thoroughly by a qualified crane
inspector after being assembled or modified, such as
the “jumping” of a tower crane. Crane parts should be
inspected before assembly.

Fifth, according to the proposed OSHA standard on
cranes, only trained workers should assemble, modify or
disassemble cranes, and they should always be under the
supervision of a person meeting both the definition of
qualified person and competent person specified in the
standard (A qualified person means a person who, by
possession of a recognized degree, certificate or profes-
sional standing, or who by extensive knowledge, training
and experience, has successfully demonstrated the ability
to solve/resolve problems relating to the subject matter,
the work or the project.). In many instances, especially
with rented cranes, there are no trained personnel present
when cranes are set up and dismantled.

Sixth, crane loads should not be allowed to pass over
street traffic. If rerouting is not possible, then streets
should be closed off when loads pass over streets and
pedestrian walkways. Presently crane loads are not
allowed to pass over construction workers.

Seventh, more complete reporting of data, particularly
after a crane collapse, is necessary. OSHA and the indus-
try should conduct more thorough investigations of
crane-related fatalities and capture more complete data
in its reporting system, including inspection results,
type of activity causing fatality, relevant environmental
conditions and training of involved workers.

Michael McCann, Ph.D., CIH, is director of safety research at
CPWR—The Center for Construction Research and Training, the
research, development and training arm of the Building and
Construction Trades Department, AFL-CIO.

Janie Gittleman, Ph.D., MRP, is associate director of safety and
health research for CPWR—The Center for Construction Research
and Training.

MaryWatters, MFA, is communications director for CPWR—
The Center for Construction Research and Training.
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From my personal experience,
people are more willing to
participate in something that
they believe in, as opposed to

a program that is perceived as just
another requirement. This holds true
with my children; if I tell them they
have to clean their room, they get the
job done, but they do not do a good
job and give half-hearted effort.
However, when my kids take pride in
having a clean room and want to do
a good job, their room is spotless.

This way of thinking is also true
for employees with regards to safety
at the workplace. When employees
go through their safety checklist only
because it is required by manage-
ment, they are probably just going
through the motions. Conversely,
employees who truly believe a
checklist will keep them safe will
thoroughly review their checklist,
and sometimes doublecheck it, to
ensure they got it right.

Employee-driven safety programs
have been proven to work best.
Management should have employees
involved in the safety process.
Guidelines and rules always need
to be in place, but you can have
employees help create the rules.

In addition, a commitment to
safety is necessary from manage-
ment. It is hard for workers at a job-
site to execute safe work practices
when they were not properly taught
the rules and made aware of the
severity of an improper action. Great
examples of companies that demon-
strate these qualities are Daveer
Electric and Mechanical Contracting,
Inc. in Pacific, MO, All-Brite Elec-
tric, Inc. in West Haven, CT, and IES
Commercial, Inc. in Littleton, CO.
These three companies were winners
of the IEC-CNA Safety Award in
2009.

These companies “get it,” they
know what it takes to keep their
employees safe and go above and
beyond what OSHA requires. I
encourage all companies that have a
superb safety program to apply for
the Independent Electrical
Contractors (IEC)-CNA Safety
Award. It is a recognition program
for companies that excel beyond
OSHA’s recordable incident rates.

In addition to recognizing safe
companies, IEC also helps inform
them of ways to keep employees safe
through the IEC-OSHAAlliance.
As a result of the alliance, IEC and

OSHA work together to keep mem-
bers informed of the latest regula-
tions and other information to
promote safety. However, under
the new administration, increased
emphasis is now being put on OSHA
enforcement as opposed to their
cooperative programs.

Recently, IEC spoke at an
“OSHA Listens” forum about the
benefits to cooperative programs.
Hopefully, OSHA will see the light
and realize my original point:
employees are more successful when
they believe in what they are doing.
While enforcement is necessary for
the companies that refuse to protect
their workers, funding is equally
needed for cooperative programs
that support companies that actively
participate in safety at all levels.

Before anything else, manage-
ment’s focus should be on keeping
employees safe. Every worker has
the right to return home from work
the same way they left. ��

Greg Haren is the 2010 president of the
Independent Electrical Contractors Inc.
(IEC). He serves as chair to the Board of
Directors, House of Delegates and Execu -
tive Committee. In addition to his IEC
leadership, Haren has more than 25 years’
experience in the electrical industry. He is
also CEO of Enertech Electrical, one of the
founding member companies of IEC’s
Western Reserve chapter.

This article is from the May/June 2010
issue of Insights magazine. It is reprinted
with the permission of IEC. For more
information, visit IEC’s website.
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Despite the economic down-
turn’s continuing impact on the
construction industry, green

building remains poised to realize
significant market growth in 2010.

MORE GREEN BUILDING MEANS

MORE REGULATION & VICE VERSA
According to ENR, in 2008, the

top 100 green contractors in the U.S.
generated roughly $38.69 billion in
revenue from projects registered or
certified as green buildings. This
marked a 70% increase from $22.76
billion in revenue generated by the
same group in 2007. While overall
construction revenue—including 
revenue from green building proj-
ects—likely declined in 2009, green
building projects as a percentage of
overall construction projects grew.

The growth in the green building
industry has been fueled in part by
the American Recovery and Rein -
vestment Act of 2009 (ARRA),
which allocated approximately $25
billion for green building-related
projects, and in part by federal, state
and local government green building
regulations (both incentives and
mandates), which have expanded to
encompass both public procurements
and private sector commercial con-
struction projects. 

According to the United States
Green Building Council (USGBC),
as of December 2009, green building
legislation, executive orders, resolu-
tions, ordinances, policies and other
initiatives can now be found within
14 federal agencies and 45 states—
including 33 state governments (and
the Commonwealth of Puerto Rico),
138 cities, 36 counties, 28 towns, 
17 public school jurisdictions and 
41 institutions of higher education.

The most prevalent green building
rating systems is USGBC’s Leader -
ship in Energy and Environmental

Design (LEED®) rating system.
LEED has served as a model for
governments on the federal, state and
local levels looking to craft green
building regulations. Under the
LEED system, there are five compo-
nents to a green building: 1) Site
planning, where the project is locat-
ed; 2) Water management, the
amount of water used by the build-
ing; 3) Energy, the amount of energy
used by the building; 4) Material 
use, the incorporation sustainable
materials into the building; and 5)
Indoor environmental quality, the
environment inside the building for
occupant use.

The LEED system allows for
developers and owners to track and
score the number of green building
components incorporated into a
green building. For each green build-
ing component, points are given by
the rating system, resulting in certifi-
cation at a specific level (Certified,
Silver, Gold and Platinum) depend-
ing on the number of LEED points
accumulated. A certification serves
as a both a recognition of the results
achieved and as a marketing device
to inform prospective tenants, cus-
tomers and the public that the build-
ing is “green.”

The rapid growth of green build-
ing, coupled with ever-evolving reg-
ulations, has created new legal risks
and liabilities for unsuspecting 
parties. This article examines one
example.

LEED-BASED REGULATIONS
IN PRACTICE

The DC Green Building Act
On March 8, 2007, the city of

Washington, DC, passed the Green
Building Act, which phased in green
building requirements for various
types of buildings more than 5 years.
The Green Building Act contains

both LEED and non-LEED require-
ments for projects depending on the
size, classification and schedule of
the project, as well as incentives for
entities participating in green con-
struction in the form of grants and
expedited review of construction
documents.

The Green Building Act differen-
tiates between two types of build-
ings—publicly and privately
owned—in determining deadlines for
compliance with new green building
requirements. Beginning March 8,
2007, new construction (or “substan-
tial” improvements) of publicly
owned, nonresidential buildings 
must fulfill or exceed

LEED Silver standards; new con-
struction of publicly owned residen-
tial buildings greater than 10,000 sq
ft must satisfy a separate standard
(the Green Communities 2006 stan-
dard); and tenant renovations to 
at least 30,000 sq ft of a publicly
owned building used for commercial
purposes must be LEED-certified.

Requirements for privately owned
buildings under the Green Building
Act are phased in over the next sev-
eral years, beginning on Jan. 1, 2009,
after which time all parties submit-
ting building construction permit
applications for privately owned
buildings are required to submit a
USGBC green building checklist.
The USGBC’s green building check-
list is used to calculate a building’s

Green Building in the 21st Century
SUSTAINABILITY

20
Blueprints www.asse.org

BY CHRIS CHEATHAM & STEVE MCBRADY

http://www.asse.org


21
Blueprints www.asse.org

estimated LEED score as the project
progresses.

As of Jan. 1, 2010, nonresidential,
privately owned projects submitting
construction permits for new construc-
tion of 50,000 sq ft or greater real
property acquired from the DC gov-
ernment must comply with the LEED-
certified standard. After Jan. 1, 2012,
all new construction of projects
50,000 sq ft or greater must be 
LEED-certified.

One of the most controversial pro-
visions of the Green Building Act is
the performance bond requirement.
Like the LEED requirements, imple-
mentation of the performance bond
requirement depends on the date
when key events occur. Prior to Jan.
1, 2012, “commercial applicants”
who apply for incentives under 
the Green Building Act must provide
a performance bond, which is due 
and payable upon approval of the
first building construction permit
application.

After Jan. 1, 2012, an applicant
for construction of a privately owned
building must provide a performance
bond, which is due and payable prior
to receipt of a certificate of occupan-
cy. Thus, after Jan. 1, 2012, if a con-
struction project must meet green
requirements in the Green Building
Act, the “applicant for construction”
must also provide a performance
bond guaranteeing satisfaction of 
the green requirements.

The Green Building Act sets sub-
stantial amounts for the required per-
formance bonds. If the performance
bond is required prior to Jan. 1,
2012, the bond must equal 1% of the
incentives received. If the bond is
required after Jan. 1, 2012, the bond
amount increases based on the proj-
ect size from 2-4%t of total cost 
of the building but is not to exceed 
$3 million.

Most importantly, if the building
fails to meet the “verification require-
ments” in the Green Building Act,
“the performance bond shall be for-
feited to the District.” For example, a
72,500-sq ft privately owned building
with a total cost of $28,000,000 being
constructed after Jan. 1, 2010 that fails

to meet the appropriate LEED certifi-
cation level would forfeit a perform-
ance bond in the amount of $560,000
to the DC government.

In an Aug. 13, 2007 letter, the
Surety and Fidelity Association of
America (SFAA) and the National
Association of Surety Bond Pro -
ducers (NASBP) responded to the
Green Building Act’s performance
bond requirement, stating that the act
“includes bond requirements that, if
not clarified significantly, may make
sureties reticent to issue such bonds.”
SFAA and NASBP outlined several
problems with the Green Building
Act’s performance bond requirement,
including:

•The act incorrectly uses the term
“performance bond” as the bond
described in the act “seems to func-
tion more in the manner of a license
or compliance bond, which typically
guarantees compliance with a law or
code.” A performance bond typically
assures one party that another party
will perform the contract in accor-
dance with its terms and conditions.

•The act does not designate which
party is to furnish the performance
bond. The letter argues that “the build-
ing owner or developer, as the origina-
tor of the building project that retains
the design professional and contractor,
hold the ultimate responsibility for
whether the building achieves compli-
ance with the act’s requirements.”

SFAA and NASBP’s primary 
concern with the act is that contrac-
tors and performance bonds are
improperly suited for guaranteeing
compliance. As more owners and
governments demand green construc-

tion, the mechanism for ensuring
“green” compliance must be carefully
articulated. The only party with con-
trol over a project from start to finish
is the owner and/or developer.

While designers may dictate the a
majority of the green features incorpo-
rated in a project, they cannot ensure
these features are constructed proper-
ly; likewise, contractors can guarantee
that a building will be built according
to the “green” plans and specifica-
tions, but contractors should be reluc-
tant to accept responsibility for design
errors and omissions. Notably, the DC
city council proposed a revision to the
“performance bond” requirement in
December 2009 to strike the word
“performance.”

CONCLUSION
As federal, state and local govern-

ments place increasing focus on green
building and sustainable development,
contractors, developers and owners
will be required to closely examine
the fine print of new “regulations”
and incentives. The growth of green
building within the construction
industry will give interested parties
increasing clout in the formulation of
smart policies; the key is for contrac-
tors and owners to recognize emerg-
ing opportunities as well as risks.  �
Steve McBrady and Chris Cheatham are
residents in Crowell & Moring LLP’s
Washington, DC office.

Article originally printed in the Spring
2010 edition of The VOICE. Reprinted
with permission by the Construction Users
Roundtable and Matrix Group Publishing.
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Questions to consider include:
•Is the jib erected or stowed?
•What type of jib is used?
•Are the outriggers extended properly?
•Are the tires properly inflated?
•What type of boom is used? 
•What is the boom length? 
•Where are the boom insert locations?
•What counterweights are used? Are they configured

according to the manufacturer’s specifications?
•What is the wire rope size and grade?
•What is the configuration of the hoist reeving?
Most importantly, operators must know the configura-

tion of the crane, ensure that the configuration is correct
and use the appropriate load chart.

Unbalanced rope reeving. Unbalanced rope reeving
occurs whenever the main hoist line is reeved to one side
of the boom tip. This condition causes the boom to twist,
which subsequently reduces the rated capacity of the
crane. Full chart ratings may only be applied when the
boom tip is symmetrically rigged. On single-line reeving,
when the hoist line runs along the center sheave or on
the sheave beside the centerline of the boom, the boom
twist is minimized. On multipart reeved systems, if the
parts of the line are evenly distributed on either side of
the boom centerline, the boom twist will also be mini-
mized. Check the manufacturer’s reeving diagrams to
ensure proper reeving.

Improper use of outriggers. If lifting on outriggers,
the load chart rating applies only when all the outrigger
beams are fully extended and all tires are clear of the
ground. If these two conditions are not met, then the “on
rubber” capacity charts should be used. If lifting on rub-
ber, the load chart ratings apply only when tires are in
accordance with the manufacturer’s specifications and
are in good condition, and the specified tire pressure is

maintained. Some mobile cranes have load charts for
mid-extended outrigger beams. For such cranes, the out-
riggers should still be extended to the proper point, and
all of the tires must be clear of the ground.

Soft footing. The ground condition must have enough
stability and bearing capacity to support all loads placed
on it by the crane. Extreme caution should be used when
performing lift operations beside buildings, especially 
if newly constructed with uncompacted backfill, along
trenches or in areas where water mains, sewer pipes 
or steam lines are buried.

When a crane sets on its load-bearing surfaces, it exerts
varying pressures depending on the operating conditions
and the quadrant(s) of operation. The lowest bearing pres-
sure is the total weight of the machine distributed over 
the entire area of the drive tracks or all outrigger supports.
Lifting a load over the corner produces the maximum
ground-bearing pressure, which makes it the most danger-
ous position. The ground pressure of a truck crane may be
higher than that of a crawler crane due to the smaller load-
bearing surface area of the pads. Pads used for outriggers
should be stable and rigid, a minimum of three times larg-
er in area than the outrigger float and be fully supported
(Garby, 1999; Campbell & Dickie, 1982).

Unlevel crane. The load chart ratings are based on
the crane being perfectly level in all directions. A crane
that is not level causes side loading of the boom, thus
reducing the rated capacity. A crane that is 3 degrees out
of level may reduce the rated capacity by as much as
50% (Campbell & Dickie, 1982; Garby, 1999). This
applies to “on crawlers,” “on riggers” as well as “on 
rubber” lifting operations.

The target level in the crane cab should be used for
initial leveling; however, for critical lifts, a carpenter’s
level should be used. After initial leveling, place the car-
penter’s level on the leveling plates provided on the crane,
typically located on or under the boom foot pins, then
rotate the boom 90º and recheck. The levelness can be
double-checked by raising the boom and lowering the

Mobile Crane Safety
continued from page 1
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load line. The line should lie in the center of the boom in
all positions (i.e., end, side and corner). If making a series
of lifts, the levelness should be periodically checked.

Side loading. The load chart ratings apply only to
freely suspended loads and when the load is picked up
directly under the boom tip. If the load is to either side
of the boom tip, side loading occurs, which affects the
crane’s capacity. Side loading is one of the most com-
mon causes of boom failure and usually occurs without
warning. Side loading can occur when a load is dragged
or pulled sideways, when the load starts swinging rapid-
ly, when the crane is not level and when exposed to high
wind speeds. Tilt-up construction methods can also
cause side loading of the boom.

Increasing load radius. The load radius may
increase during a lift if the hoist line is not vertical at all
times. An increasing load radius may be caused by lift-
ing a load that is outside or inside of the boom tip radius.
For such lifts, the load will start to swing in and out 
after the load clears the ground, which increases the 
load radius, thus reducing the rated capacity of the crane.
Lifting “on rubber” can also cause the load radius to
increase due to deflections in the boom, tire and carrier.

Shock loading. Load charts do not allow for impact
loads. Shock loads can be caused by rapid acceleration,
sudden stopping, sudden load release and sudden load
snatching. For example, the shock loading increases by
approximately 35% if the hoist line is traveling at a speed
of 400 ft per minute and stops with a stopping distance of
only 2 ft, but the shock loading only increases by approxi-
mately 0.5% if the hoist line is traveling at a speed of 
100 ft per minute and with a stopping distance of 10 ft
(Campbell & Dickie, 1982). In addition to sudden deceler-
ation and the other conditions mentioned, pick-and-carry
operations also produce impact loads to the machine.

High-duty cycle. Load chart ratings may not apply
when cranes are used in high-speed production opera-
tions. The manufacturer either will specify in the load
chart that the rated capacities must be reduced by a per-
centage for high-duty cycle operations or will supply 
a separate load chart for such operations. Capacity
reductions are recommended since the speed of these
operations produces side loading as well as higher 
temperatures in critical components, such as brakes,
clutches, pumps and motors.

High wind speeds. High wind speeds affect the
capacity of a mobile crane by increasing the side loading
on the boom and the load radius and by decreasing the

tipping (both forward and backward) capacity. In addi-
tion, performing lifts in windy conditions makes it more
difficult to handle the load. Hoisting activities should be
restricted or stopped completely (and the boom properly
secured) in windy conditions.

MAKE A LIST
Because many factors affect a mobile crane’s rated

capacity, using a prelift checklist when planning a lift is
generally a good practice. If a lift cannot be made under
the configuration and conditions specified in the lift 
plan, the lift should be reevaluated and approved by 
a qualified person. 

Refer to the author’s article, “Mobile Crane Lift
Planning,” for a sample pre-lift checklist.  �
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