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Surgical Fires-Are They Preventable? “YES” 

By Tom Lyons 

 

If this graph doesn’t scare you, I think it’s time for a sunny 
beach and a big umbrella! When I examine this graph, the little hairs on 
my neck stand up. When 
assessing the history and 
data that stirs the debate 
around preventing surgical 
fires, I know first hand all 
too well that it was myself, 
who was laying in that 
surgical suite having one 
of those procedures that 
stand out inclusive in 
results of this very same 
data. 

My experience was indeed more fortunate, knowing that surgical fires 
are adverse events that can result in serious injury, disfigurement and 
death. According to ECRI, an estimated 550 – 650 surgical fires occur in 
the U.s. per year. Although surgical fires are preventable, the FDA 
continues to receive continued reports of these events- some resulting in 
2nd to 3rd degree patient burns. Deaths are less common but are 
typically associated with fires occurring in the patient’s airway. 

Surgical fires can occur at any time when all three elements of the fire 
triangle are present: 

1. Ignition source (e.g., ESUs, lasers, and fiber optic light sources) 

2. Fuel source (e.g., surgical drapes, alcohol-based skin preparation 
agents, the patient)   

3. Oxidizer (e.g., oxygen, nitrous oxide, room air) 

Cautery-induced fires can be easily prevented via a collaborated effort. 
Anesthesiologists, surgeons and OR Team members must be very 
aware of the fire triangle and apply techniques to minimize an oxidizer-
enriched atmosphere and to safely manage ignition sources, as well as 
safely manage sources of fuels. 

Most fires occur in oxygen-enriched environments, when the 
concentration of oxygen is greater than in ordinary room air. When 
supplemental oxygen is delivered to the patient, an oxygen-enriched 
environment can be created. An open oxygen delivery system, such as 
nasal cannula or mask, presents a greater risk of fire than a closed 
delivery system, such as a laryngeal mask. In an oxygen-enriched 
environment, materials that may not normally burn in room air can ignite 
quite easily. 
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In the fire triangle, each element (heat, fuel and oxygen) must be present 
for a fire to start. Although the incidents are significantly under-reported, 
too often all three elements come together in a hospital's surgical suite, 
yielding disastrous consequences. Though they are considered rare oc-
currences in the health care environment, surgical fires are certainly one 
of the most frightening and devastating experiences for everyone involved. 
While exact numbers are not available, of the more than 23 million inpa-

tient surgeries and 27 million outpatient surgeries performed each year, estimates—based on data 
from the Food and Drug Administration (FDA) and ECRI, an independent nonprofit health services 
research agency—indicate that there are approximately 100 surgical fires each year, resulting in up 
to 20 serious injuries and one or two patient deaths annually. 
  
In nearly all cases studied by the FDA, ECRI and TJC, the causes of the fires can be attributed to 
activities relating to a side of the fire triangle. ECRI's recent analysis of case reports reveals that the 
most common ignition sources are: 

1. electrosurgical equipment (68 percent)  
2. lasers (13 percent) 

And the most common fire locations are:  
1. airway (34 percent) 
2. head or face (28 percent)  
3. elsewhere on or inside the patient (38 percent) 

 

An oxygen-enriched atmosphere was a contributing factor in 74 percent of all cases. A host of flam-
mable materials are found in the surgical suite, from the wide range of alcohol-based prepping 
agents and linens such as drapes, towels, gowns, hoods and masks; to the multiple types of dress-
ings, ointments and equipment and supplies used during surgery. Common ignition sources found 
in the OR are: 

1.  electrosurgical or electro cautery units (ESUs, ECUs) 
2.  fiber optic light sources and cables  
3.  lasers 

 

In addition, ESUs, lasers and high-speed drills can produce incandescent sparks that can fly off the 
target tissue and ignite some fuels, especially in oxygen-enriched atmospheres. 
The FDA in recent documents has made some recommendations to reduce the risk of surgical fires: 

1. Conduct a fire risk assessment at the beginning of each procedure. The highest risk proce-
dures involve an ignition source, delivery of supplemental oxygen, and the operation of the 
ignition source near the oxygen (e.g., head, neck, or upper chest surgery). 

2. Use supplemental oxygen safely. Evaluate if supplemental oxygen is needed for each patient. 
Any increase in oxygen concentration in the surgical field increases the chance of fire. If sup-
plemental oxygen is necessary, particularly for surgery in the head, neck, or upper chest area: 

I. Deliver the minimum concentration of oxygen needed to maintain adequate oxygen sat-
uration for your patient. 

II. Use a closed oxygen delivery system such as an endotracheal tube or laryngeal mask 
whenever possible, especially if high concentrations of supplemental oxygen (greater 
than 30 percent) are being delivered. 

III. Take additional precautions to exclude oxygen from the field if using an open delivery 
system. These precautions include draping techniques that avoid accumulation of oxy-
gen in the surgical field, the use of incise or fenestrated drapes which may help isolate 
oxygen from the surgical site, blowing air to wash out excess oxygen, or alternatively 
scavenging oxygen from the field. 

3. Use alcohol-based (flammable) skin preparation agents safely. 
a. Prevent alcohol-based antiseptics from pooling during skin preparation. For example use 

the appropriate size applicator for the surgical site. 
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b. Remove alcohol-soaked materials from the prep area. 
c. Allow adequate drying time, as prescribed in the labeling, for the specific product. If the prod-

uct is used on hairy areas or in skin folds, extend the drying time. 
d. Ensure the skin is dry before draping the patient and beginning surgery. 
 

4. Use devices and other surgical equipment safely. 
a. Consider alternatives to using an ignition source for surgery of the head, neck, and upper 

chest if high concentrations of supplemental oxygen (greater than 30 percent) are being de-
livered. If an ignition source must be used, know that it is safer to do so after allowing time for 
the oxygen concentration to decrease. It may take several minutes for a reduction of oxygen 
concentration in the area even after stopping the gas or lowering its concentration. 

b. When not in use, place ignition sources, such as ESUs and electro cautery devices, in a hol-
ster and not on the patient or drapes. 

c. Understand that surgical drapes and other fuel sources can ignite easily and burn in an oxy-
gen-enriched environment, even if the products are described as “flame-resistant.” 

 

5. Encourage communication among members of your surgical team. 
a. Ensure the anesthesia professional delivering the gases is communicating with the surgeon 

controlling the ignition source and the clinician applying the skin preparation agent. 
6. Plan how to manage a surgical fire. For example, understand how to extinguish a fire burning on 

a patient, develop evacuation procedures, conduct fire drills, and keep saline handy to put out a 
fire. 

 

TJC in their Sentinel Event Alert Issue 29 recommends that health care organizations help prevent 
surgical* fires by: 

1. Informing staff members, including surgeons and anesthesiologists, about the importance of 
controlling heat sources by following laser and ESU safety practices; managing fuels by al-
lowing sufficient time for patient prep; and establishing guidelines for minimizing oxygen 
concentration under the drapes. 

2. Developing, implementing, and testing procedures to ensure appropriate response by all 
members of the surgical team to fires in the OR*. 

3. Organizations are strongly encouraged to report any instances of surgical fires as a means 
of raising awareness and ultimately preventing the occurrence of fires in the future. Reports 
can be made to Joint Commission, ECRI, the Food and Drug Administration (FDA), and 
state agencies, among other organizations. 

* The terms surgical and operating room include all invasive procedures and the locations where they are done. 
 

Despite the fact that the root causes of surgical fires are well understood, surgical fires still occur. 
Yet many health care organizations have developed tools, implemented strategies, and conducted 
education and outreach efforts to reduce the risk of fires. To supplement these efforts, the Food 
and Drug Administration (FDA) and its partners, including The Joint Commission, launched the 
“Preventing Surgical Fires” initiative in October 2011 to accomplish the following aims: 

 Increase awareness of factors that contribute to surgical fires 
 Disseminate surgical fire prevention tools 
 Promote the adoption of risk reduction practices throughout the health care community. 

 

Resources and tools are currently available on the FDA website including; educational videos, 
posters, fire risk assessment checklists, related articles, advisories, and helpful websites such 
as: http://www.fda.gov/Drugs/DrugSafety/SafeUseInitiative/PreventingSurgicalFires/default.htm  

 
We all know that we can prevent surgical fires from happening; we just have to remember com-
munication is a must and we need to constantly train and re train till we see the number of surgi-
cal fire incidents decline. In the words of Albert Einstein "We can't solve problems by using the 
same kind of thinking we used when we created them." 
 



 

 

 

The G.O. Team’s NFPA 101 Q & A 
by Gabriel Villegas, LEED AP and Olga Pankova, LEED AP 

 

 
Question: Can an external fire escape stair be used as a code compliant 
means of egress? 
 

Answer: No credit is given by the Code for the use of fire escape stairs as a part of the required 
means of egress in new or existing healthcare occupancies. However, where allowed by other 
Chapters 11 through 42, fire escape stairs can be counted for fifty percent of egress capacity in 
existing buildings where they are regarded as a remedy for deficiencies in means of egress when 
other egress provisions required by the Code are unfeasible.  
 

Question: Is it permissible to direct egress through revolving doors to healthcare occupan-
cies? 
 

Answer: Yes, it is permissible to direct egress through revolving doors provided they are respon-
sible for not more than fifty percent of the required egress capacity.  Whenever used, each  
receives not more than fifty person capacity or, if of not less than a 9-ft diameter, permitted 
egress capacity is based on the clear opening width when collapsed into a book-fold position.   In 
addition, revolving doors should be able to collapse into a book-fold position when a force not ex-
ceeding 130 lbf is applied to the wings within 3” of the outer edge.  (See NFPA 101 LSC, 2000 
Edition 7.2.1.10.2) 
 

Question: We have two exit access doors to the corridor from our new cafeteria and they 
do not swing in the direction of egress travel.  Is this acceptable? 
 

Answer: That would depend on the occupant load of your cafeteria.  Doors are required to swing 
in the direction of egress travel where serving a room or an area with an occupant load of fifty or 
more.  (See NFPA 101 LSC, 2000 Edition 7.2.1.4.2) 
 

Question: What standards should we take into consideration when purchasing new uphol-
stered furniture for waiting rooms in healthcare occupancies? 
 

Answer: Newly introduced upholstered furniture within health care occupancies, unless located 
in rooms or spaces protected by an approved automatic sprinkler system, should meet testing 
criteria of the methods of  NFPA 260, Standard Methods of Tests and Classification System for 
Cigarette Ignition Resistance of Components of Upholstered Furniture, NFPA 261, Standard 
Method of Test for Determining Resistance of Mock-Up Upholstered Furniture Material Assem-
blies to Ignition by Smoldering Cigarettes, NFPA 266, Standard Method of Test for Fire Charac-
teristics of Upholstered Furniture Exposed to Flaming Ignition Source, or with ASTM E 1537, 
Standard Method for Fire Testing of Real Scale Upholstered Furniture Items.  Otherwise, furnish-
ings of an explosive or highly flammable character are disallowed and fire-retardant coatings 
should be maintained to retain the effectiveness.  (See NFPA 101 LSC, 2000 Edition 10.3.2(2) 
and 10.3.3) 
 

Question: Our facility is looking to replace carpet in corridors of a patient wing, so we need to 
know if there are any specific NFPA 101 code requirements that limit us on type of floorings 
used.  
 

Answer: Interior floor finishes are classified in accordance with test results from NFPA 253, 
Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using a Radiant 
Heat Energy Source and are grouped into two classes in accordance with the critical radiant flux 
ratings: Class I Interior Floor Finish and Class II Interior Floor Finish.  It should be noted that 
wherever the use of Class II interior floor finish is required, Class I interior floor finish shall be per-
mitted.  (See NFPA 101 LSC, 2000 Edition 10.2.7) 

 

4 



 

 

 

TSIG’s Best Demonstrated Practices in the Field 

By George A. Rivas, CHSP, FSM 

What if, as you were surveying your building for Life Safety Code deficiencies, you 
were to discover that your IT Department had been for years using an abandoned, 
multi- level elevator shaft as a conduit for running all their cables/wires, causing 
numerous penetrations within the required 2 hour rated enclosure? One of our 
clients was faced with just such a challenge- how does one go about fire-stopping 
all the penetrations within a shaft that runs the full length of a seven story build-
ing? One common solution would be to erect scaffolding, internally within the full 
height of said enclosure but the cost would have run into tens of thousands of dol-
lars to rent the scaffolding, as well as the labor to erect the 
scaffolds and ladders around the various obstacles thor-
ough. Instead they chose to think outside the box (not liter-
ally) and hired an ex-Marine, highly skilled in rescue tech-

niques to train their fire stop technicians on the art of repelling. They then outfitted 
these brave young souls with state of the art repelling equipment, combined with 
the safest protective equipment available that enabled them to secure a position at 
any height within the shaft and the freedom of movement to seal penetrations within 
all four walls of the shaft. I was indeed fortunate to have been onsite during the time 

this work was being performed, and I have to say that see-
ing these efforts first hand, I was amazed at the brilliance 
and effectiveness of this process. Having served as a high 
rise window washer in my younger years, as well as having repelled from helicop-
ters while in ROTC, I was no stranger to the skills required for descent control and 
I can attest to the fact that these guys not only had the process dialed in, but they 
were truly enjoying the experience. And whoever thought that sealing fire wall 
penetrations could be fun?!  Albeit, this may not seem like ‘fun’ to those who are 
weary of heights but I am sure everyone would agree that this represents a crea-
tive and unique Best Demonstrated Practice that may prove a practical solution for 
others to consider. 

 

Question: In a facility built on an angled slope, how would the level of discharge be deter-
mined? 
 

Answer: Level of exit discharge is “the lowest story from which not less than fifty percent of the 
required number of exits and not less than fifty percent of the required egress capacity from such a 
story discharges directly outside at grade”.  In your case, in addition to the requirements described 
above, it is Joint Commission’s expectation that it would be the story with the smallest elevation 
change needed to reach grade.  (See NFPA 101 LSC, 2000 Edition 3.3.63.1) 
 

Question: Is the use of the open guards permitted in egress stairs in existing healthcare oc-
cupancies? 
 

Answer: NFPA mandates that open guards, other than approved, existing open guards, have in-
termediate rails or an ornamental pattern such that sphere 4” in diameter cannot pass through any 
opening up to a height of 34”.   In addition, the triangular opening formed by the riser, thread and 
the bottom element of a guard rail at the open side of the stair is not to exceed such size that a 
sphere of 6” in diameter can pass through a triangular opening. (See NFPA 101 LSC, 2000 Edition 
7.2.2.4.6(3)) 
 

Question: Our hospital has a 2HR separation between a healthcare occupancy and a busi-
ness occupancy that serves as a horizontal exit.   Is this acceptable under NFPA 101? 
 

Answer: The situation as described meets the requirement of code, as long as both occupancies 
and horizontal exit are meeting NFPA 101 LSC provisions for such.  (See NFPA 101 LSC, 2000 
Edition 19.1.2.4)  
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Designing for the Physical Environment 
By Ken Gregory 

 

After many years as a “facility guy” in facilities of various sizes, what I learned 
the hard way, many times over, is that when it comes to designing a new addi-
tion or a new hospital is that facilities folks are actually afforded little input with 
this process.  Yes, we were asked what we thought sometimes and then the 

facility was designed without using our input, or even worse, teasing us by having it agreed upon 
only to learn that our recommendations are then cut later due to space concerns that was needed 
for an ultrasound room instead.  When all is said and done however, it was handed over to us to 
deal with, and ultimately make a lot of the changes we originally discussed out of our operating 
budgets rather than the construction budget where it should have been.  This process proves much 
more expensive in the long run and creates dangerous risks to the safety and wellbeing of patients 
and staff. Well fortunately those days are slowly going away and the organization’s Facility depart-
ment is getting more involved in the design, but still it’s late in the game many times unfortunately 
when useful changes can’t be made. 
 

When planning for the design of a renovation, new addition, or a new hospital, many factors need to 
be taken in to account to address the Physical Environment (PE) or Environment of Care (EC) de-
pending on your accreditation organization or AHJ.  The AIA/FGI guidelines are continuously evolv-
ing with the times and every addition is doing a better job of addressing PE/EC issues. Below are 
some additional thoughts on some things to consider in design: 

 Ensure that the proper staff is involved in designing the layout.  An ICU should not be de-
signed with ICU staff involvement.  They are the ones that truly know what the real needs 
are, what equipment will be used, etc. 

 Insuring adequate space for equipment and supplies to minimize items in the corridor.  De-
signing a storeroom at the end of a corridor 200’ from a nurse station is certainly not going to 
be utilized for these items that are constantly in the corridor.  We are all short on time these 
days to do our job, and the clinical staff is no different.  If the storage space is not convenient 
for use, the corridor will become the storage area every time.  Like it or not computers on 
wheels (COWS) are in our lives and we have got to deal with them.  Designing a proper stor-
age area behind the work station/area or within a recessed alcove where they can be 
plugged in to charge will minimize this process in the corridor. 

 Minimize corridor obstructions! Try as we might, units are going to have more “stuff” than 
they have room for. Sometimes because they simply acquire greater equipment than the de-
mand requires, which is actually up to leadership to address, however sometimes are cer-
tainly valid.  An emergency department, for example can give it their best educated guess, 
but they do not truly know how many patients they are going to have at any given hour, or 
what extra equipment they may need; ICU patients require bigger and more complex equip-
ment; Surgery departments perform multiple types of surgeries that can have complications 
needing unplanned equipment in a hurry, therefore needed in their vicinity. However these 
areas have much better staff to patient ratios, more complex fire response plans, etc.  For 
this reason utilizing the suite methods of design for these areas is an absolute must.   I truly 
believe that there should never be an ICU type unit, Emergency Department, or Surgery de-
partment that is not designed to suite concepts.  Many times it is simply installing a wall and 
cross corridor doors to create a small egress corridor in between the main work areas. Once 
declared a suite, the interior walls around the passages are not corridor walls. If not declared 
a suite, then those walls are “corridor” walls subject to corridor wall and corridor door rules 
such as latching.  They also create corridors that cannot be obstructed.  

 Minimize rated rooms.  Many times we review a new set of LS drawings for a client and see 
room after room that has 1 hr fire rating around them simply because someone thinks they 
are supposed to be rated, or they’ve always been that way.  The codes are very specific 
about hazardous areas and the rating requirements. There should not be any need to be  



 

 

 

subjective and add it just because they think it may need a rating.  This is very costly to the 
facility in the long run with dampers that need testing, very expensive fire rated doors, 
frames, and walls to maintain needlessly. 

 Take Safety and Security concerns into account.  Is the design of the route from the staff 
parking to the safety of the facility creating increased security risks by being in an unseen 
location with walls, trees, or ditches for someone to hide in/behind? 

 Ensure Utility systems are sized appropriately for the current project and future.  Are there 
inline med gas valves in hidden areas, or inaccessible due to other items installed after? 
Make sure junctions boxes and valves are not hidden above solid drywall ceiling areas.  If 
large drywall ceiling areas are present, design in some empty conduit sleeves to traverse 
across the area for future use. 

 Address Emergency Preparedness needs.  Locate where the Incident Command Center is 
going to be using your HVA for the design.  If you are in high risk tornado area for example, 
your command center needs to be on the interior, not the big board room with two walls of 
windows overlooking the abundance of trees that are going to become missiles.  Install emer-
gency power systems and lighting, and emergency phone and computer connections in your 
emergency command center.  

 

These are just a few of the areas to consider during the design phase of a project to ensure compli-
ance with the PE/EC requirements.  The early stages of design, and especially reviewing of the de-
sign for accuracy, are key to having a facility layout for successfully managing the Physical Environ-
ment. 
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Preparing for an Active Shooter 
By George A. Rivas, CHSP-FSM 

 
Since June of 2010, when The Joint Commission first published their Sentinel Event Alert, urging healthcare 
providers to develop strategies to manage violence in the workplace, many hospitals across the nation have 
since had the unfortunate experience of responding to active shooter incidents. And although it is realistic to 
assume that no one can truly be prepared for an active shooter event, there are ways that hospitals can be 
better prepared if such a situation occurs. 
 
Evaluate Access Control & Visitor Management 
Because most hospital leaders prefer to maintain an open campus environment for visitation, it's hard to 
decipher whether a visitor has plans to do harm. Simply screening them at the main entrance may not be 
sufficient enough a control considering once they are inside. Therefore it may prove beneficial to remind 
staff that access control is not the sole responsibility of security personnel; rather, it is everyone’s responsi-
bility to be aware of their surroundings and take note if they notice any suspicious behavior of unknown per-
sons. Furthermore if staff notices that a person appears agitated or is acting strangely, it may be a good 
practice to seek assistance from other staff or immediately notify Security. 
 
All Staff Should Receive Training 
Although hospital security personnel undergo extensive training, it makes sense to afford some  level of se-
curity training to all employees- especially on what to look for. Staff should be trained to look out for indica-
tions that a person may become violent as well as what steps should be taken should a situation turn vio-
lent. Although application of de-escalation of violent behavior is always a good start, staff should also know 
what the plan is once the situation turns ugly- when an individual brandishes a handgun or other deadly 
weapon. It may seem strange to accept this fact, but all staff must be made aware of maintaining their own 
self preservation and that making an escape is not the cowardly role- it’s the only logical and practical ap-
proach! 
 
Build Your Relationships with Law Enforcement 
Most hospitals do not maintain armed security personnel nor train them with tactical approach skills to deal 
with an active shooter so it is critical to build relationships with local law enforcement agencies. Hospital 
leaders & Security Management should reach out to law enforcement agencies and other jurisdictions be-
fore an incident occurs. Most security experts in the healthcare field strongly encourage sharing all policies 
and procedures with these agencies, and allowing for criticism and feedback. Building on these relation-
ships will definitely result in mutual respect and trust. 
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Pipe Labeling for Healthcare Facility Managers 
 By Steve Stephenson, Guest Writer 

 

Effectively maintaining a hospital’s physical plant is an enormous responsibility. Some report 
responding to more than 75,000 maintenance calls per year. Adding to the challenge are the 
thousands of pipes used to convey and distribute fluids that staff HVAC managers must main-
tain. Many have reported wasting huge amounts of time following and re-following unmarked 
water and steamer lines. Help is on the way bringing safety, compliance, efficiency and other 
benefits to the HVAC repair and maintenance departments of major healthcare facilities. The  
answer? HVAC pipe labeling. 
 

In an informal poll of more than 50 HVAC professionals from the ranks of associations, trade 
associations and contractors all across the United States, all are pretty much in favor of HVAC 
pipe labeling. Offering new insight and expanding our knowledge about labeling applications are 
these anecdotes from professionals in the field.  
  

What’s Happening in the Field? 
Here’s what industry experts say about pipe 
labeling: 
  

“Pipe labels serve two basic purposes. One is 
for shut down purposes and the other is to 
make sure that the correct system is being 
worked on when the time comes. Thinking 
this through in advance saves a cross con-
tamination threat which could be dead-
ly.” (Lawrence Snow, Quality Service Contrac-
tors) 
  

“Most of it (compliance) is in the code book 
about pipe labeling -- especially gases. Plus, it is common sense to label especially when there 
are hundreds of pipes running everywhere.” (Richard Ashworth, High Performance HVAC) 
  

“Generally piping is labeled for conditions requiring special precautions such as 2psi gases -- 
letting a technician know it is not a standard operating pressure or other hazard requiring extra 
attention.” (Bob Kozell, Jacobs Heating) 
 
“Water flow to and from chillers and cooling towers must be identified for personnel and equip-
ment safety. Sometimes mechanics are not familiar with some systems. Verified labeling helps 
the mechanic quickly access what the piping is carrying so they can verify proper lock-out pro-
cedures have been followed per OSHA regulations. A good operator/mechanic/supervisor/
engineer always verifies that labels are correct. Labeling provides a margin of safety to know 
what you are dealing with. It saves time when trying to follow a particular piece of pipe through a 
complicated piping rack or ditch and it assists in training new operators who are required to 
trace out lines.” (Dennis Shea, YOH Engineering) 
 
“We see no difference between labeling for maintenance or safety reasons. We see the two as 
inseparable.” (Bob Armstrong, International Institute of Ammonia Refrigeration) 
  

“As the senior executive of a firm that inspects thousands of buildings annually, I can personally 
vouch for the efficacy of accurate labeling of distribution piping in buildings. The added extra 
cost of appropriately color-coding and labeling distribution piping at the time of installation would 
pay for itself many times over in easing the burden on both inspection and maintenance person-
nel.” (Daniel Harrison, ISES Corporation) 
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What about Compliance? 
Pipe labels in the United States must conform to Ameri-
can National Standards Institute (ANSI) standards. Un-
der ANSI 13 standards, all HVAC pipe labels must be 
color-coded and include arrows that show flow direction 
and include language explaining pipe use. ANSI also 
requires HVAC labels to indicate the name of the con-
tents and use arrows to show the direction of flow of the 
material. A color is used in combination with the textual 
information to identify any hazards of the contents. La-
bels need to be applied close to valves, flanges, branches, changes in direction and wherever 
pipes pass through walls. Heavy-duty sign blanks are a highly visible and long-wearing media 
for HVAC pipe labeling.  
 
  

In addition to what is required on the ANSI label, information about the specific purpose of the 
pipe can be included using a color coding system. Visit http://www.graphicproducts.com//free-
gifts/pipe-guide.html to get a free copy of this color coding system. This 
allows, for example, pipes to be identified as carrying chilled water, con-
denser water, domestic water or low-temp hot water. 
 

When evaluating your facility for pipe marker application, look for and pay 
attention to the following: 
  

 Existing pipe markers. Are pipes missing pipe markers? 
 Are pipes physically damaged, deteriorated, dirty, discolored or in a 

location or condition likely to result in future damage? 
 Are pipes accurately labeled, including name, flow direction and label 

color? 
 Has new equipment been installed? 
 What about new pipes that redirect contents to and from new equip-

ment? 
 Areas where maintenance is performed 
 Traffic areas 
  

Printing Signs and Labels 
Taking control over your own labeling is a process that’s 

cost-effective and easy with the introduction 
of mobile, battery-powered industrial label 
printers which enable you to print on the go. 
New industrial strength vinyl and other printer 
medium are available in a wide range of col-
ors and widths to accommodate the narrow-
est and widest pipes. Signs and labels are 
resistant to UV rays and moisture, are visible in low light and can be easily applied 
and removed. 
  

Whether your concern or focus is safety, compliance or identification, pipe marking 
plays an important role for HVAC professionals at healthcare facilities.  
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Basic Training 

By Ode Keil 
 

Over the course of the last year l have participated in seven joint Commission three-
year surveys. It has been a grueling year of preparing documentation, walking 
through at least two days of life-safety specialist surveys per hospital and respond-
ing to findings from each of the surveys. As the end of the year approaches, l feel it 
is a good time to do a lessons learned column for those of you who expect surveys 
during 2012. 
 
First and foremost is the lesson that preparation is critical. There are three key com-

ponents to preparation. The first is organizing documents. I recommend ordering them in accordance 
with The Joint Commission elements of performance. There is no requirement for doing this, but hav-
ing listened to seven different life-safety specialists make comments about how easy this makes their 
job, it will definitely make your time with the surveyor more pleasant. The second is making sure your 
Statement of Conditions (SOC) is bulletproof. This is not difficult. You must take time to review every 
Plan for Improvement (PFI) element from the last survey to ensure that each one has been addressed 
in accordance with the schedule you set. If any are not, you must apply for an extension. Failure to do 
this is just asking for a conditional accreditation decision. The third is doing aggressive, frequent 
rounding for at least six months or even a year ahead of your anticipated survey. The rounds need to 
be more intensive than ordinary rounds done to meet the annual and semiannual requirements of the 
Environment of Care (EOC) standards. They need to be similar in nature to a combination of the life-
safety survey and the tracer survey activities of The Joint Commission team.  
 
Effective rounding in this manner requires some planning and preparation. The first step is to simply 
read the standards and elements of performance for EOC, life safety, emergency management, infec-
tion control, leadership and performance improvement. All of these have connections among them that 
are important in the EOC survey process. For example, one area of heavy focus now and into 2012 is 
disinfection and sterilization. There are connections with hazardous materials and wastes, medical 
equipment management, utility systems management, incident reporting and evaluation, and improv-
ing the EOC in this single tracer area. Understanding the standards and the complexity of the second-
generation tracer process of The Joint Commission survey activity is essential for preparing for round-
ing.  
 
The second step is identifying areas of concern or priority areas for your hospital. You can do this us-
ing information from The Joint Commission Connect secure extranet site, or you can simply use your 
knowledge of problem areas from internal rounding data. In either case, use the information to develop 
checklists of requirements for physical conditions, staff knowledge and documentation.  
 
The third step is developing surveyor-like habits. Surveyors are like detectives; they are searching for 
clues that lead them deeper into your operational processes. Surveyors collect scraps of data from in-
terviews, observation and document review. They build a picture of whether observed conditions, an-
swers to questions and documents are consistent and whether all of them are consistent with The 
Joint Commission standards. Surveyors are taught to never accept statements at face value. For ex-
ample, if you tell a surveyor you have documentation, be prepared to produce it. Take time to develop 
some questions related to each area of concern. The questions need to be open ended, which simply 
means the question does not supply the answer. 
  
The fourth step is conducting the rounds to gather and analyze clues. The findings will identify areas 
that need immediate attention to improve paperwork, staff knowledge or physical conditions. One sim-
ple problem most hospitals face is corridor clutter. Removing equipment and supplies from corridors 
will eliminate the potential for corridor clutter recommendations.  
 
Finally, you have to follow up. Collection and analysis of clues and creating fancy reports does not 
solve problems – people solve problems. When problems are identified, an individual who will be di-
rectly responsible must be assigned to solve each one. The solution may be within the capabilities of a 
single person or may require a team. In either case, assigning responsibility to a single individual is 
more likely to result in a successful solution than assigning it to a group or committee.  
 
Survey success is an exercise in dotting i’s and crossing t's. Documentation must be letter perfect to 
be prepared for scrutiny by surveyors. Physical appearance and conditions must match policy and pro-
cedure statements and staff interview responses. The risk of receiving recommendations can be miti-
gated by going back to these simple facts and doing whatever it takes for however long it takes to 
make all three components as compliant with The Joint Commission expectations as possible. 



 

 

12 

Environment of Care and Life Safety  
Retrospective Challenges for 2011 

 
By Dean H. Samet, CHSP 

 
In 2011 during The Joint Commission (TJC) surveys, at least half of the hospitals were given 
citations or Requirements for Improvement (RFIs) for not maintaining the integrity of the 
means of egress, specifically for locked doors in the direction of egress, corridor (hallway) 
clutter, “No Exit” signs missing, and visible exit signs for any egress path missing.   

Over 40% were cited for building and fire protection features not designed or maintained to minimize the 
effects of fire, smoke, and heat. Recommendations consisted of openings in 2-hour fire rated walls not fire 
rated for 1-1/2 hours; fire door issues for hardware, positive latching, self-closing devices, gaps, under-
cuts; and unsealed spaces around pipes, conduits, ducts, etc. penetrating fire walls/floors.  

Just under 40% of hospitals were written up and given RFIs for not maintaining fire safety equipment and 
fire safety building features such as supervisory signal devices not tested quarterly; valve tamper switches 
& water flow devices not tested every six months; duct detectors, electromechanical releasing devices, 
heat detectors, manual fire alarm boxes, and smoke detectors not tested annually; fire alarm equipment 
for notifying off-site fire responders not tested annually; fire department water supply connections for auto-
matic sprinkler system not inspected quarterly; kitchen automatic fire-extinguishing systems not inspected 
every six months; portable fire extinguishers not inspected at least monthly. Note: In many cases, non-
compliance was due to “documentation” issues including insufficient or lack of documentation.  

Maintaining building features to protect individuals from the hazards of fire and smoke was also cited for 
nearly 40% of surveyed hospitals. Specifically, hazardous areas not protected with 1-hour construction or 
sprinkler protection or both (depending if existing or new occupancy); corridor door issues (hardware, pos-
itive latching, gaps, undercuts); smoke barriers not continuous or having unsealed penetrations.  During 
TJC surveys, surveyors are also on the lookout for any immediate threats to life, health, or safety, defined 
as “any condition identified during survey that poses a serious threat to public or patient health or safety.” 
Any such findings could result in a loss of accreditation, resulting in a loss of Medicare reimbursements. 
Examples include:  

 Inoperable fire alarm or pump w/o fire watch or Interim Life Safety Measures (ILSMs) 

 Emergency generator down for extended period w/o backup 

 Lack of master alarms for med gas systems 

An “unaddressed, [significantly compromised] issue” with the fire alarm system; sprinkler system; emer-
gency power system; medical gas master panel; as well as significantly compromised exits. 

Result: TJC President would issue an expedited Preliminary Denial of Accreditation decision which would 
remain in effect until the implementation of corrective action is validated thru an on-site survey. The organ-
ization would have 72-hours to either eliminate the situation entirely or implement emergency interventions 
to abate the risks. Once resolved, the organizations status would change to Accreditation with Follow-up 
Survey until a follow-up survey is conducted in 4 to 6 months to assess the organization’s sustained imple-
mentation of appropriate corrective actions. 

The Joint Commission standards are meant to help hospitals and other health care organizations develop 
processes for maintaining continuous compliance with those standards and help with continuous opera-
tional improvement resulting in the highest level of patient care, treatment, and services being provided. 
This can only be achieved in an environment that is safe and secure for patients, visitors, and staff. Envi-
ronment of Care and Life Safety most challenging standards addressed earlier show a lack of perfor-
mance in managing risks associated with the environment of care. All hospitals face risks in the environ-
ment including those associated with safety & security, fire, hazardous materials & waste, medical equip-
ment, utility systems, medications/drugs, etc. Educating staff about the elements of a safe environment 
will enhance their efforts to follow processes for identifying, reporting, and taking action on environmental 
risks, life safety risks, and security risks resulting in a safe and secure environment.         
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NEWS FROM TSIG’S CEO 
By Ralph Heiman, AIA 

Healthcare Accreditation Agencies 

In 2008 CMS, the deeming authority under a law passed by Congress, granted deeming authority 
to Det Norske Veritas Healthcare, Inc. (DNV), and “then there were three”:  The Joint Commission 
(TJC), Healthcare Facilities Accreditation Program (HFAP) and Det Norske Veritas, Inc (DNV). 
 
Where TJC has nearly 5000 accredited hospitals both HFAP and DNV who are much smaller have 
significantly increased their membership.  We believe that HFAP has in the range of 200 while 
DNV has approximately 270 members.  All three agencies are concerned with safety, quality, im-
proved patient care and safe guarding life, property and the environment to varying degrees.  
While TJC standards exceed the Condition of participation (CoPs) as part of their National Patient 
Safety Goals, HFAP standards include CMS and other nationally recognized standards as well as 
evidence-based practice and selected patient safety initiatives. Their standards also exceed the 
Condition of Participation (CoPs).  DNV standards are directly related to CMS Condition of partici-
pation (CoPs), yet their standards are less prescriptive, and allow organizational innovation to de-
termine the most effective means of compliance using best practices.  DNV surveys are done 
through Tracer Methodology as is also done by TJC.  So it seems the goals are nearly the same, 
while the methodology varies from strict guidance to more self-determine. 
 
Frequency of surveys for both TJC and HFPA is three years while DNV’s performs annual on site 
surveys.  Needless to say all surveyors are trained by the respective agencies but only TJC sur-
veyors are employees of said agency. 
 
The scoring process is vastly different among the three. TJC uses a three point scale; satisfactory, 
partial or insufficient compliance and the organization must correct the latter of the two.  HFAP re-
ceives a report of deficiencies and the facility then submits a plan of correction within 30-60 days.  
DNV on the other hand does not aggregate the scoring.  Just as in the survey process, the organi-
zation is responsible for developing and implementing corrective action plans. 
 
The cost of the survey varies dramatically based on site and complexity of the Hospital.  Since 
both TJC and HFAP survey occurs every three years the cost may range from 25k for HFAP to 
33k for TJC, however, DNV provides an annual survey and its cost may be in the low 20’s---a year.  
For exact cost, you would have to get quotes from the agency directly, as the above numbers may 
have no relationship to your organization. 
 
Accreditation support varies from one agency to the next, as due to the different goals of the agen-
cies from helping the hospitals become “high reliability” organizations for delivering safe effective 
care at TJC  to HFAP’s goal to help organizations deliver quality care through consistent stand-
ards, and DNV’s goals of accessing and educating hospitals in best practices, to letting them inno-
vate and develop methods for producing positive responses. 
 
Whether you select one agency or another, it is clear that it is not an easy task and will require ex-
tensive research on your part.  Each agency promotes itself through extensive articles and publica-
tions, and there have been several comparisons made that can be found on the web.  A very good 
matrix is available called The Big Three and is published by UAMSS Industry and Government Re-
lations  Committee and prepared by Diane Meldi, Faith Rhoades and Annette Gippe.   
 
For assistance in preparing for your next survey, you may contact us or consult with TOLCAM for 
any questions you may have. 
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TSIG Consulting, Inc. now offers a new service to assist our clients in the commis-
sioning of Life Safety drawings to assure accreditation compliance from the  pre-
construction  design phase thru post construction and occupancy for all your new con-
struction and renovation projects. This new service is entitled: 

TACL/ETACL/ETACL/E  
TSIG Accreditation Commissioning for Life Safety & Environment of Care 

 

The process starts with your uploading of construction or renovation drawings to our secure  web 
site, allowing for an immediate and  comprehensive review 
by our expert staff of code experts, followed by comments 
& recommendations to assure code compliance and track-
ing of actions by all parties involved to assure compliance 
with TJC & CMS requirements for Life Safety & Environ-
ment of Care– effectively resolving any issues before cost-
ly construction errors  or noncompliant processes occur. 
TACL/E TACL/E TACL/E consisted of a menu offering 10 services for the 
client to choose from. Once a selection of  services is 
made, we will provide a fee proposal for your review and 
approval. 

 

 

PROPOSED SERVICES INCLUDE: 

1. Design review of construction documents at preliminary and working drawing phases. 

2. Pre-construction code review for compliance with NFPA 101 Life Safety Code 2000 ed., as 
adopted by TJC & CMS.  

3. Availability to respond to and / all questions that arise during construction phase. 

4. Prepare a detailed & comprehensive set of Life Safety drawings as per TSIG standards. 

5. As construction nears completion, we conduct a pre-occupancy Life Safety Assessment. Any 
corrections will have to be made by the contractor. 

6. Prepare repository of all required testing and documentation such as fire alarm / suppression 
testing, generator &medical gas testing, air balancing & exchange rates, etc. 

7. Mapping of all utilities based on design documents. 

8. Using CAFM (Computer Aided Facilities Management) provide detailed space management 
and reimbursement drawings. 

9. Develop Evacuation drawings. 

10. One year post installation, the performance of all smoke & fire dampers will be tested as        
required. 

For more information please contact Karim Bhimani at (212) 420-8724 x 141 or 

bhimanik@tsigconsulting.com                                                               www.tsigconsulting.com 
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The Globally Harmonized System of Classification and Labeling of Chemicals 
(GHS) Update 

By Teresa Wineland 
 

The Globally Harmonized System of Classification and Labeling of Chemicals (GHS) is a world-
wide initiative for standardizing the classification and labeling of chemicals. The GHS is a logical 
and comprehensive approach to: 

Defining health, physical and environmental hazards of chemicals 
Creating classification processes that use available data on chemicals for comparison with 
the defined hazard criteria 
Communicating the hazard information, as well as protective measures, on labels and Safe-
ty Data Sheets (SDS) 

The primary goal of GHS is better protection of human health and the environment by providing 
chemical users and handlers with enhanced and consistent information on chemical hazards. 
This goal will be accomplished by the use of commonly used pictograms, hazard statements and 
the signal words “Danger” and “Warning.” The purpose of the GHS is not to be a standard or reg-
ulation but to provide universally accepted hazard classification and communication that will be 
consistent in all countries adopting the GHS Document. It is up to the countries’ regulatory agen-
cies to adopt the GHS and the agreed-upon criteria and provisions, then implement them through 
their own regulatory process and procedures. The GHS Document provides the basic require-
ments for preparing globally consistent labels and Safety Data Sheets (SDS). 

 

As we know, in the United States there are classification and labeling of chemicals for the Con-
sumer Product Safety Commission (CPSC), the Department of Transportation (DOT), the Envi-
ronmental Protection Agency (EPA), and the Occupational Safety and Health Administration 
(OSHA).  Each regulatory agency may have their own labeling and SDS requirements but may 
differ in what is considered a hazardous chemical, putting the environment, worker, consumer, 
emergency responders and the general public at risk. The four U.S. core agencies (EPA, OSHA, 
DOT and CPSC) formed the Interagency Working Group on Harmonization to coordinate U.S. 
government participation in the GHS. State departments and other U.S. agencies also are in-
volved when international issues are under consideration and/or issues arise that could potential-
ly impact their program(s). 

  

OSHA is responsible for regulating classification, labeling and SDS required for chemicals in the 
workplace. In September 2009, OSHA adopted the GHS and released a proposal to align their 
current Hazard Communication Standard (HCS) with the GHS. The public comment period end-
ed in December 2009 and two informal public hearing were conducted in 2010. The Department 
of Transportation (DOT) has modified its regulations to incorporate most elements of the GHS 
that affect its programs, including physical hazards and the most severe categories of acute tox-
icity. The Consumer Product Safety Commission (CPSC), which has jurisdiction over more than 
15,000 kinds of consumer products used day to day in a variety of settings, is completing a com-
parison of agency regulations and guidelines under the Federal Hazardous Substances Act to 
the GHS. Following this review, the CPSC will determine which sections of the GHS might be 
considered for implementation and what steps are necessary to implement any changes. 

Educational requirements for employees will consist of training on the new GHS labeling format 
and changes to the Safety Data Sheet to include product classifications, pictograms, signal 
words, hazard and precautionary statements that will require employers to plan ahead and be 
prepared. Employees should also verify that current written Hazard Communication Plans are 
current and updated to reflect the changes to chemical labeling and SDS. 

EVS CORNER 



 

 

 

Dear Mr. Heiman, 
 
We have been fortunate to have had members of your firm (George Rivas & Henry 
Saunders) assist us in developing regulatory compliance measures throughout my 
tenure here at Sierra View and although their efforts have always proven sound 
and valuable during our TJC surveys, I would like to commend them both for 
coming to our aid  during our recent unannounced CMS survey. George made 
every effort to make himself available to answer questions, review findings and help 
support the hospital’s position when some findings appeared questionable. It is for 
this reason why we continue to utilize the services of TSIG and I would ask that you 
extend to both of them my sincere thanks. 
  
Sincerely, 
Mike Kobaly 
Director Facilities/Safety Officer 
Sierra View District Hospital 
Porterville, Ca. 93257 


