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would agree that the rugged PT-1650 P-touch® electronic
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combinations in seconds. And, using Brother’s unique TZ tape

technology, the PT-1650 creates scratchproof labels that can
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In the next issue of PEM:

ROUNDTABLE TALK
� Industry experts offer useful equipment reliability tips and more.

PEM MAINTENANCE AWARDS
� Dofasco Inc. and City of Toronto achieve maintenance success.

PREDICTIVE MAINTENANCE
� Key strategies and technologies to help maintainers on the job.

MAINTRAIN 2005
� Complete coverage of the MainTrain 2005 

conference in Toronto.

FACILITY MANAGEMENT

Disaster Strikes
Use contingency planning to reduce costly damages
Fire, hurricanes, tornados, power outages, floods or winter storms 
can hit a facility when maintainers least expect it. It’s critical to 
use an effective contingency plan and prepare ahead for emergencies.
Your goal is to keep property, equipment and people safe.
by Robert Robertson and Peter Fretty
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MRO RELIABILITY

Software Savvy
How to evaluate, select and perk up CMMS systems
If it’s time to implement a new CMMS system, here are key factors to
keep in mind.
by Kris Bagadia

By the Numbers
Survey tracks latest CMMS/EAM system user trends
Compare CMMS/EAM system performance against your mainte-
nance industry peers.
by Terrance O’Hanlon, CMRP

Raise the Bar
Benchmark wisely to improve maintenance performance
Benchmarking strategies to give your maintenance operation a com-
petitive edge.
by Terry Wireman

Lead the Pack
Make improvements with maintenance best practices
Follow these basic steps to maintenance success. It starts by using a
solid game plan.
by Ken Bannister

World of Welding
Use ergonomics and PPE to
boost welder safety
Safety plays a role in MRO reliability.
Here’s how to keep your welders safe.
by Dane Dorn

Prepare
now for 
disasters

A Level 1 tornado, carrying

winds of between 120 and 112

miles per hour, touched down

last month in Hamilton, ON. A

public school and nearby homes were damaged, power

was cut, large trees were toppled and gas mains ruptured.

The school suffered major structural damage and two

students were injured.

Since record keeping began in the early 1900s, the

twister was only the third one to reach ground in Canada

later than November 9. Environment Canada says there

are an average of 80 tornadoes in Canada a year, 14 of

them in Ontario. Measured tornadoes range from a scale

of F-0 to F-5.

The most powerful tornadoes ever to hit Canada were

both Level 4 storms. Twenty-seven people in Edmonton

were killed and hundreds left injured in 1987 after a

monstrous tornado struck parts of the city. In 1985, eight

people died and 155 were injured after a Level 4 storm

ripped through Barrie north of Toronto.

In October 1954, Hurricane Hazel, the worst hurri-

cane in Canada’s history, battered Toronto and caused

more than $100 million in damages. Two years ago,

Hurricane Juan made landfall in Nova Scotia. The

Category Two hurricane sustained winds of 105 miles per

hour and minimum central pressure of 28.61 inches of

Hg. Hurricane Juan was the worst storm to pound Nova

Scotia in more than 100 years.

Seismologists locate an average of 1,500 earthquakes

each year in Canada. Earlier this year, an earthquake

measuring 3.5 on the Richter scale shook parts of Quebec

along the U.S. border. In 1988, an earthquake measuring

5.9 on the Richter scale rattled the province. In the last

100 years, British Columbia has had several major earth-

quakes with more to come, making it the most seismic

area of Canada.

Part of this year’s PEM Handbook was written to help

facility managers and maintainers better prepare for the

unexpected. Be ready when disaster strikes. Keep proper-

ty, equipment and people safe.

Robert Robertson, Editor

PEMAC Allied Member

rrobertson@clbmedia.ca

3232
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s manager of facilities services for the City of Mississauga, ON,
Crawford is responsible for the sprawling Civic Centre com-
plex. It includes the city hall, central library and Living Arts
Centre; a myriad of govern-

ment offices; mechanical and electrical
maintenance; waste and property manage-
ment; custodial services; and planning.

Mississauga’s city hall is recognizable
from miles around thanks to its building
design and trellised clock tower. With an
impressive hall entrance, huge indoor con-
servatory, round and domed council
chambers, the 264,792 square-foot struc-
ture is a past recipient of the Royal Archi-
tectural Institute of Canada’s Governor
General Award for Architecture.

Open seven days a week year round, the
central library is a 145,313 square-foot,
five-story facility. It features the 244-seat
Noel Ryan Auditorium, study carrels and
rooms, two levels of underground parking
with 450 spaces, Internet access for the
public, workstations and a lobby café.

The Living Arts Centre, which attracts
more than 300,000 visitors annually, is a
225,000 square-foot, multi-use building with open-style architecture. It
comprises a 1,300- and 400-seat theatre for concerts and corporate events.
The Civic Centre complex is often used by the Hollywood film industry
for on-location movie shoots.

In a city of more than 675,000 people, Crawford’s job is to be prepared
for emergencies. Mississauga has its own experience with what still ranks
as the largest peacetime evacuation in Canada. On November 10, 1979, a

Canadian Pacific (CP) train lost one of its wheels, resulting in the derail-
ment of 24 cars.

Some of the cars carried six dangerous ingredients—propane, caustic
soda, styrene, toluene, fibreglass insulation
and chlorine. The flammable liquids and
vapours caused a massive explosion with
flames reaching almost 5,000 feet in the air,

which could be seen more than 60 miles away. More than 218,000 Missis-
sauga residents were evacuated.

“The U.S. hurricanes [Katrina and Rita] were a reminder that you have
to be ready for an emergency. We learned a great deal from the train de-
railment,” says Crawford. “For example, an emergency command centre
was developed at city hall. It’s a main meeting room, which can be
switched over within half an hour. The centre has furniture, maps, phone

Disaster 
By Robert Robertson and Peter Fretty

Hurricane Katrina’s destructive path through the southern U.S. was enough to make

Shawn Crawford cringe. With flooded streets, flattened buildings, essential services

shut down, huddled politicians and a billion-dollar price tag, Crawford thought about

his own “backyard.”And this is no ordinary turf of grass, either.

A

Shawn Crawford, manager of facili-

ties services, City of Mississauga,

oversees the Civic Centre complex.

Mississauga’s dynamic city

hall stands out for miles.
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Strikes
Use contingency planning to reduce costly damages

An unplanned emergency that may involve your facility 

includes: fire, hazardous materials incident, flood or flash

flood, power outage, hurricane, tornado, winter storm,

earthquake, communications failure, radiological acci-

dent, civil disturbance, chemical spill, medical incident

(i.e. SARS or Legionnaire's disease outbreak), trans-

portation accident or explosion.

WHAT’S AN EMERGENCY?
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systems and computers dedicated to command duties.
“Yearly tests are performed to ensure response personnel can handle

simulated situations. We also have the centre’s air-handling system, electri-
cal receptacles and lighting on emergency power. There are backup rooms
for external communications, enabling city officials to stay in touch with
the media and emergency response teams. This includes the police, fire de-
partment and ambulance services.”

Crawford manages a leading-edge “hybrid” maintenance team. It in-
cludes three skilled trades, one supervisor and two building services ad-
ministrators.Although Credit River floodwaters could cause problems for
the Civic Centre complex, Crawford is more concerned about aircraft fly-
ing in and out of nearby Toronto Pearson Airport, winter storms and
power outages.

To maximize contingency planning, which includes emergency pre-
paredness, Crawford advocates the use of preventive maintenance (PM).

“A lot of what we do is ensuring our facility equipment is in top-notch
shape,”he says.“We don’t do anything differently from other maintenance
departments, but we make sure we do it.

“With equipment maintenance, it’s important to be proactive.You’re in
big trouble if you wait for an emergency to find out needed equipment or
systems won’t work. We do regular equipment sub-station maintenance
in the facilities. We bring in a third-party service provider to work on the
transformers, primary and secondary switch gears.”

As a result, Crawford says his team is able to find “hot spots” using in-
frared thermography during scheduled inspections. Maintainers do
weekly diesel-load testing along with yearly load-bank checks to ensure
emergency generation. The findings could indicate potential problems.
Early detection enables Crawford’s team to swing into action.

“Your PM program must include battery testing and putting a facility’s
emergency lighting system under scrutiny. We take each Thanksgiving
weekend to shut down everything for PMs,”he says.“This includes check-

ing sanitary and sewage pumps. We emergency test other
equipment to ensure operability.

“In our facilities,we’ve never had an equipment failure
due to a lack of maintenance. This has provided contin-
uous operation of our facilities. As a maintenance de-
partment, this is something that we’re extremely proud
of. Another requirement is to ensure your facility and
maintenance department meet all code regulations.”

Crawford says the infamous Ontario power blackout
in 2003, which affected the Civic Centre complex, was

On August 14, 2003, large portions of Ontario and parts of the U.S.

experienced an electric-power blackout, affecting an estimated 50

million people. Parts of Ontario suffered rolling blackouts for more

than a week before full power was restored. Total costs ranged be-

tween US$4 and $10 billion.

WHEN THE LIGHTS GO OUT

Rob Bowslaugh, supervisor, building services (left) and Joe Salema, maintenance electrician, are part of
the City of Mississauga’s maintenance team. They conduct regular equipment and system checks.
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another lesson learned. “If a facility loses
power, you’ll benefit from having an agree-
ment with a fuel supplier,” he says. “When
the electricity went down, we were like
everyone else looking for fuel. It got a little
tense in one of the buildings, but we’re now
on a list to obtain diesel in a similar blackout
emergency.”

Dirty air kills

F ollowing the deaths of 21 elderly resi-
dents at a Toronto nursing home for the

aged, Ontario health officials said the cause
of the pneumonia-like illness was an out-
break of Legionnaire’s disease. They said it
was possible for the facility’s air conditioners
to have spread bacteria through water
droplets produced as part of the cooling
process. The maintenance department was
asked what went wrong.

“Anything can hit a facility at any time, so
due diligence requires us to investigate, iden-
tify, plan, train and prepare,” says Brian Malloch, president of Burlington,
ON-based Twenty First Century Industry Solutions Inc. and the Plant
Maintenance and Engineering Association of Canada (PEMAC).“The use
of contingency planning and emergency preparedness varies from indus-
try to industry.

“You work from a different list of priorities in a mine than a warehouse.
The same holds true for facilities, such as Toronto’s Air Canada Centre.
Communication is critical in a disaster scenario. If electricity supply is in-
terrupted, you may need to use two-way radios and backup power gener-
ators. Maintainers must stay in contact with each other.”

Malloch, who works as a consultant, was
previously manager of facilities, plant engi-
neering and maintenance for eight years at
Oakville, ON-based Goodrich Corp. (Land-
ing Gear). To mitigate damages, he says it’s
important to back up computer systems, es-
pecially information related to production
equipment. Malloch says all data must be
stored in a secure, remote location as an
added safeguard.

He says training is fundamental to con-
tingency planning and emergency pre-
paredness. “During extreme and adverse
conditions, key personnel must know how
to lead staff and be aware of potential haz-
ards,” he says. “Failure to respond, such as
not acting on a fire quickly enough, can lead
to an overheated pressure valve that could
explode.

“A forgotten component seems to be the
aspect of property and production insur-
ance. Insurance premiums and the amount

of deductible funds are generally based on the quality of a contingency
plan, the level of emergency preparedness and redundancy built into
production. It’s the responsibility of maintenance managers to ensure
there are documented policies and procedures.”

Ronald Cuccaro, president and CEO of Utica, NY-based Adjusters In-
ternational, says companies and their maintenance departments need to
fully understand the levels of protection contained in insurance policies.
He says power outages are a major problem for plants, which require a
specific insurance rider for claims.

“In a disaster, power can be shut down for an extended period of time.
Without appropriate riders, full insurance coverage won’t be provided,”he
says.“Typically, coverage only deals with the amount of time it will take to

replace or repair the equipment—not for the time it
takes to get the plant running again.”

Chip Flournoy, director of maintenance for Muscle
Shoals, AL-based Wise Alloys, says maintainers some-
times don’t realize when they’re at most risk. To make the
best use of contingency planning and emergency pre-
paredness, he says maintenance departments have to de-
velop effective cross-functional teams.

“When there are clear skies and the plant is operating

The City of Vancouver has a helpful Web site
(www.city.vancouver.bc.ca/corpsvcs/emerg)

that offers emergency preparedness tips. To
avoid workplace injury or loss of life, the city rec-
ommends individuals do the following:
� Be aware of safe places (i.e. under heavy ta-
bles or desks, corner of rooms) and dangerous
places (i.e. near windows or tall, insecure book-

cases);
� Know the locations of fire extinguishers and
first-aid equipment;
� Know who the floor wardens and first-aid at-
tendants are in specific work areas;
� Know the safe evacuation routes from work
areas;
� Listen to instructions from authorized person-

nel and/or emergency broadcast reports on
radio or television;
� Be aware of co-workers and customers with
special needs; and
� Have emergency supplies available. This in-
cludes bottled water, first-aid supplies, flashlight,
AM/FM radio, high-energy food bar and pen/pen-
cil and paper, etc.

Think fast in a workplace emergency

In Canada, three weather-related events — the Saguenay River flood

(1996), the Red River flood (1997) and the ice storm in eastern Cana-

da (1998) — resulted in total costs of more than $9.2 billion. The fed-

eral government alone paid out more than $1.5 billion in disaster

financial assistance.

WE’RE CANADIAN, EH?
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Brian Malloch, president of Twenty

First Century Industry Solutions Inc.

and PEMAC, understands facilities.
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smoothly inside, a pending disaster may seem impossible. This is partic-
ularly dangerous, however, for maintenance departments lacking a
contingency plan,” says Flournoy. “It will take an emergency to make
these maintainers see they have a problem.

“The teams must have a defined charter and realistic deadlines.
They can then avoid making assumptions. The contingency plan has
to be a ‘living document,’ which is continuously modified and im-
proved. It’s crucial to know how maintainers will react in an emer-
gency. You need designated people who can make quick decisions.”

Eye of the storm

W ith winds packing more than 175 miles per hour, Hurricane Katri-
na hit Northrop Grumman Ship Systems (NGSS) head on in

Pascagoula and Gulfport, MS, and Avondale and Tallulah, LA. NGSS em-
ploys more than 18,000 shipbuilding professionals. It specializes in the de-
sign, engineering, construction and lifecycle support of major surface
ships for the U.S. Navy and Coast Guard, international navies, as well as
for all types of commercial vessels.

With a contingency plan in place, NGSS was able to reduce the damage

Following Hurricane Katrina, Eric Bevevino, busi-
ness unit manager, industrial and integrated so-

lutions for San Ramon, CA-based Chevron, created
a list of post-hurricane tips for affected customers
and lubrication marketers. His recommendations
are applicable to Canadian maintainers working on
equipment damaged by floodwater. 

“If engines are flooded, the oil should be
drained and the engine dried. The engine must be
thoroughly borescoped and cranked with plugs/in-
jectors removed to ensure there’s no possibility of
hydro-locking prior to start up,” he says. “Air and
oil filters have to be changed. You need to ensure
the new oil supply tank, piping and fuel supply are
free of water.

“Once re-filled with fresh oil and ready to run,
warm the engine under ‘no-load’ conditions in an
attempt to dry it out as much as possible. Shut
down the engine, change the oil and re-start for
cautious, normal operation. For greased equip-
ment, which has been submerged in water, the
best practices are to thoroughly clean and dry the
equipment and replace the old grease with new.”

To decide whether machinery is damaged be-
yond repair or suitable for continued service,
Bevevino says an on-site assessment of equip-
ment condition is critical. If able to operate,
Bevevino says maintainers must follow these
steps to ensure successful equipment start up
and long-term equipment reliability:
� Perform “crackle” test and visual inspection of
lubricant to determine gross water contamination:
• The crackle test exposes lubricant sample to el-
evated temperature;
• 0.1 percent water content in oil can be deter-
mined by hearing sample “crack” or “pop”; and
• Quick “go, no-go” test can be done with an alu-
minum can and cigarette lighter.
� For questionable systems, sample oil in reser-
voirs to determine rehabilitative action:
• Is there water, dirt or chemical contamination?; and
• Include particle counts to see what amount of

solid contamination is present.
� Drain, flush and dry contaminated reservoirs:
• Retract all hydraulic cylinders, evacuate as much
fluid as possible;
• Flush system to remove any water or contami-
nants, which may have entered the system;
• Wipe down with lint-free absorbents to eliminate
moisture on reservoir walls; and
• Remove any filters in the system and replace
with new filters.

� Conduct internal inspections of system condition:
• Visual inspections with digital photography are
valuable for documentation;
• Gear, hydraulic and turbine systems, engines,
etc., can benefit from visual inspections;
• Borescoping technology is also available for im-
possible-to-access areas; and
• Compare previous documentation to new pho-
tos for damage (corrosion) assessment.
� Locate predictive maintenance (PdM) records to
compare against before re-start results:
• Oil analysis typicals;
• Vibration analysis typicals; and
• Thermographic and ultrasonic documentation.
� Accumulate same oils in tote tanks for dehydra-
tion and filtration:
• Most effective when using the same lubricant
manufacturer; and
• Operations can achieve great benefits when
using multiple machines of same type.
� Larger volume accumulation makes vacuum de-

hydration and filtration more efficient:
• Large systems that are needed for production
can typically be filtered on line; and
• Consult with your lubricant service provider for
final recommendation.
� Install desiccant breathers to all reservoirs prior
to re-fill:
• Any remaining headspace moisture will pass
through breathers during normal system function;
• This completes the moisture evacuation “fine-
tuning” that prevents immediate problems;
• Continue using desiccant breathers as part of
the long-term maintenance program; and
• This will minimize future contamination of both
water and dirt to maintain cleanliness levels.
� Conduct final inspection to ensure:
• All tools and cleaning materials have been re-
moved before start up; and
• Desiccant breathers and new filters have been
installed.
� First start up after de-watering:
• Run at “no” or “low-load” to warm machinery
and drive off excess water;
• Visually inspect oil samples every hour to deter-
mine remaining water in the system. This involves
looking for foam and cloudiness when mixed, al-
lowing the sample to settle for no less than 30
minutes and checking for water layer settling to
the bottom of the sample; and
• Flush and re-fill system if oil continues to show
signs of contamination.

When a worst-case disaster occurs in a facility,
Bevevino says maintainer safety must come first.
“The Chevron credo is: ‘you do it safely or not at
all.’ Lack of sleep, sensory overload, dehydration
and food shortages can combine to destroy atten-
tion to detail and cause injury,” he says. “Re-
member that water and electricity don’t mix
—always make certain the electricity is secured
before entering damaged facilities. Take special
note of power lines and arcing transformers on
your first assessment of the building.” 

Test to get machinery operating again

12 PEM PLANT ENGINEERING AND MAINTENANCE          www.pem-mag.com 

On-site assessment of equipment condi-

tion is critical to determine damage.
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caused by Hurricane Katrina. In fact, NGSS soon returned to building
ships following the hurricane. “Two weeks after Hurricane Katrina, we
were able to start up production at our manufacturing facilities,” says Lou
Hose, emergency director at NGSS’ New Orleans, LA, operation. “Prior
planning and early assessment made this possible.”

NGSS reviews and updates its plan annually to include acquired knowl-
edge and new technology processes. Emergency preparedness takes into ac-
count heavy weather/hurricane monitoring, which NGSS has refined over
the years. It’s tailored to each NGSS manufacturing site, detailing the facili-
ty’s production equipment, infrastructure and maintenance department.

Hose says the key elements of recovery hinge on an alert system and as-

signed responsibilities. “With the possibility of a hurricane, we enact our
plan days or even a week in advance. As the storm gets closer, we deter-
mine where the facility falls within the cone of probability for a strike,” he
says.“This is based on the hours of the hurricane’s expected landfall. The
next step is to perform the required set of actions.

“Emergency directors are the conduit for cohesive planning and execu-
tion. All supervisors are responsible for their assigned matrix tasks. They
must sign off and present them to the directors, who review and make ad-
justments. This is in accordance with the threat of heavy weather. Further
preparations include the storing of food, water, fuel supplies, as well as
power-generation systems to be used.”

Check out other Web sites to learn about
emergency preparedness:

� Canadian Centre for Emergency 
Preparedness (CCEP)
Burlington, ON-based CCEP is a not-for-profit or-
ganization. It’s devoted to the promotion of
emergency risk management to individuals, com-
panies and communities. www.ccep.ca

� Canadian Red Cross
The Canadian Red Cross helps people and or-

ganizations deal with situations, which threat-
en their survival, safety and security. When a
disaster happens, the Canadian Red Cross is
there. www.redcross.ca

� Disaster Recovery Institute Canada (DRI)
The DRI is a not-for-profit corporation. It was
established in 1996 to create a base of com-
mon disaster recovery planning knowledge
through education, assistance and re-
sources. www.dri.ca

� Emergency Preparedness Week
Emergency Preparedness
Week is an annual event de-
signed to build public aware-
ness of related risks and
how to plan and be pre-
pared for any type of emergency. 
www.emergencypreparednessweek.ca

� Office of Emergency Services (OES)
In a national health emergency or disaster, Health
Canada’s OES is responsible for supporting emer-
gency health and social services in provinces, ter-
ritories or abroad. www.hc-sc.gc.ca

More information on the Internet
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Northrup Grumman Ship Systems took fast emergency preparedness action in advance of Hurricane

Katrina. The use of a contingency plan enabled the shipbuilder to resume production soon after the storm. 
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Achieving asset efficiency is a significant challenge.

Optimizing the efficiency of equipment has a significant

impact on profits—and shareholder value. It affects

productivity and quality. In some cases, it may even

determine a company’s ability to compete, or survive. 

SKF enables customers to benefit from nearly a 

century of experience in developing solutions for

optimizing machine and process performance. 

Through the business area called SKF Reliability 

Systems Inc, SKF offers unique and highly effective

methods to help corporations improve asset efficiency 

and manage maintenance costs more effectively.

Through SKF Reliability Systems we now provide 

a single source for a complete productivity solution 

that includes maintenance processes, technology 

and culture. Our goal is to help reduce total machine

related costs, enhance productivity and strengthen

profitability.

SKF Reliability Systems...
“Bringing knowledge and technology
together to achieve your greatest
return on investment.”

For more information on SKF Reliability Systems, 
or other SKF products, please visit our website at
www.skf.ca, or send us an e-mail at marketing@skf.ca 

Trust in SKF to Maximize

Your Asset Efficiency 

and Profitability

To contact this advertiser turn to page 38

PEM-Dec05-Cover-pg17-ver4.qxd  12/9/05  12:57 PM  Page 15


