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The cover of the Condenser may 
have gotten your attention this 
month. The phrase “emergency 
response” and the bright hue 
we often associate with a warn-
ing can be jarring. But warnings, 
in whatever form they come, are 
vital to our safety, because they 
remind us to take stock of 
the resources around us 
and proceed with caution, 
armed with the tools we 
need to avoid a threat or 
render it inert.

Like the signs in your 
machine room, a warning 
refocuses our attention 
on the questions we can’t 
afford to stop asking, no 
matter how familiar the 
answers become. 

This month’s cover story 
asks the question: how 
practical is your approach to 
emergency response? Perhaps 
no other industry is as dedicated 
to safety as the ammonia refrig-
eration industry. As individual 
companies, we have mountains 
of PSM/RMP compliance docu-
mentation and entire depart-
ments dedicated to every facet of 
safety. As an industry organiza-
tion, we develop standards that 
inform government regulations 
and perform research that leads 
to new technology.

But when it comes to that cha-
otic first window of time follow-
ing the discovery of a threat, 

is your company prepared to 
spring into action with a well 
practiced plan?

In this issue, we’re refocusing 
attention on the practical, real-
world implementation side of 
emergency response planning, 

both at an individual level, with 
a feature story on “the first 30 
minutes,” and at an industry-
wide level, with the questions 
raised by Gary Smith of ASTI in 
his technical paper addressing 
the most effective use of per-
sonal protective equipment.

This is a great time to re-eval-
uate our emergency response 
strategies. With the horrific 
explosion in West, Texas barely 
in our rear-view mirrors, many 
of us have been newly reminded 
of the misperceptions that often 
surround our industry. 

Within hours of the explosion, 
at least three national broadcast 
networks were erroneously at-
tributing the cause to anhydrous 
ammonia, with little or no appar-
ent understanding of the science 
to back up their conclusions.

Ironically, it is the am-
monia refrigeration 
community that is 
leading the charge in 
the development of 
a response plan that 
could become the 
government model 
for all U.S. chemical 
industry emergency 
planning. The truth 
is we’ve never been 
more dedicated to 
expanding the safety 
of our industry. 

Although there are many 
reasons the assumptions that 
were made following the West 
incident were categorically in-
correct (read more about this in 
Jeff Shapiro’s column on page 
18), the media attention we re-
ceived has nonetheless directed 
a spotlight on the safety of our 
industry. How we respond — 
whether we remain silent out 
of fear of being further misun-
derstood, or become our own 
vocal advocates — will make all 
the difference.

Let’s get the conversation started.

EDITOR
letter from the

In this issue, we’re refocusing  
attention on the practical,  
real-world implementation side of 
emergency response planning.
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minutes will effectively contain 
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TECHNICAL PAPER:
Personal Protective 
Equipment for NH3 
Releases Less Than 
15,000 PPM of Vapor 
The Ammonia Safety 
and Training Institute 
said it is recommending 
that OSHA approve a 
performance-based 
personal protective 
equipment ensemble 
rather than relying 
exclusively on one of the 
four levels of personal 
protective equipment 
created by the EPA. 
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chairman’s  MESSAGE
BY BOB PORT

ow that the fl urry of 
committee meetings, 
networking events and 
technical discussions 
of the IIAR conference 
has ended and we’re all 

back at work, it’s time to set some new 
goals and carry the momentum of our 
recent meeting into the rest of the year.

At headquarters, that means everyone 
is working hard to make sure 
our recent leadership transition 
is going smoothly. As your new 
chairman, my fi rst priority this 
year is to welcome our new 
president, Dave Rule and make 
sure our staff is well situated 
under his leadership.

In any transition, the poten-
tial exists for something to fall 
through the cracks, but Dave 
and your staff are enthusiasti-
cally working to make sure 
that doesn’t happen as they 
prioritize new projects and 
carry forward the work that’s 
already been done.

As Bruce Badger steps down 
from his staff leadership posi-
tion, he’s leaving big shoes for all of 
us to fi ll. In the international arena, 
IIAR has established close ties with 
organizations in India and China. We’ll 
continue to foster communication with 
all our international partners while at 
the same time looking for new oppor-
tunities to grow as a presence on the 
global stage.

We’ll also be focused on the work 
of our committees this year, especially 
government relations, where we’ve 
started to build relationships on 
behalf of our industry, carrying the 
torch on initiatives with the Depart-
ment of Homeland Security, EPA, 
OSHA and many other government 

organizations. Additionally, the work 
of the CO2 Committee will receive 
my full attention as your Chairman, 
as we fi nalize and publish the CO2 
Handbook by the end of this year. 

Meanwhile, two interesting projects 
with the potential to expand IIAR’s 
reach will also have my attention this 
year. First, I’d like to explore how 
we work with, interact and leverage 
relationships that already exist in 
Washington to enhance our govern-
ment relations efforts on behalf of 
our industry. Many of our member 
companies have a strong lobbying 
presence that would be benefi cial to 

IIAR. How we learn as an organiza-
tion to support the existing efforts of 
end-user and other members in this 
arena will determine how effective 
we are in our government relations 
efforts. I’d welcome any communica-
tion, suggestions or offers of support 
on this initiative.

My second project this year will be to 
explore ways to use the vast technical 
resources of our industry to bring insur-
ance company guidelines and recommen-
dations more in line with current code.

I view these projects, and my tenure 
as your Chairman as parts of a new 
phase of IIAR leadership. As we begin 
this new phase together, I hope you 

feel free to contribute with the new 
ideas and level of participation that has 
become the hallmark of this group.

Speaking of participation, no post-
conference Chairman’s column would be 
complete without giving recognition to 
the outpouring of support and record-
breaking attendance of IIAR members.

This year was one of our best confer-
ences yet. The packed technical paper 
sessions, workshops and technomer-
cials were the usual highlights of our 
annual meeting, as well as the exhibit 
hall, which was crowded this year 
with a record-breaking number of 
exhibitors and sponsors, representing 

manufacturers, service 
providers and educational 
organizations.

While it’s hard to turn 
our attention away from 
all the excitement of our 
most recent conference, it’s 
time to start thinking about 
how to use that renewed 
enthusiasm in the coming 
year to strengthen IIAR’s 
member presence and plan 
for our next event.  

The IIAR Industrial 
Refrigeration Conference 
& Exhibition, Heavy 
Equipment Show will be 
held March 23 – 26 in 
Nashville, Tennessee.

If you have a Technical Paper or a 
workshop that you would like to present 
in Nashville, please contact Eric Smith 
at IIAR headquarters to submit your 
abstract as soon as possible (turn to page 
20 for more information). Technical 
Paper and session topics are the fabric 
of IIAR meetings, and will be selected 
quickly to allow presenters plenty of 
time to prepare their presentation. 

I’m looking forward to accomplish-
ing several goals as your Chairman 
this year. As members, your ongoing 
work and participation make all of 
our activities possible. Thank you for 
continuing to enrich our industry with 
your support. 

As your new chairman, 
my fi rst priority this year is 
to welcome our new president, 
Dave Rule and make sure 
our staff is well situated 
under his leadership.
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 MESSAGEpresident’s BY DAVE RULE

ver the years, I’ve 
enjoyed the profes-
sional support, tech-
nical guidance and 
personal friendship 
that are only possible 
when one belongs to 

a group as enthusiastic and hardworking 
as IIAR. As an IIAR member and former 
committee chair, I came to the annual 
conference every year excited about the 
new ideas and projects that advance the 
work of our industry.

This year, I attended the an-
nual meeting in a new role that 
was a great honor to accept, 
the position of IIAR president. 

I’m stepping into this posi-
tion as a longtime member of 
this industry and I’m looking 
forward to the opportunity 
to serve the board of direc-
tors and you, the members of 
this organization.

The recent annual con-
ference demonstrated the 
successful work of the IIAR 
on so many levels. As part of 
a volunteer membership, we 
provide the essential techni-
cal standards, educational 
tools and other materials we 
depend on as an industry to 
improve the effi ciency and 
safety of refrigeration systems 
using natural refrigerants. 

Nowhere was this more evident than 
at our recent conference, where the 
excitement and dedicated work of our 
membership – represented by end-
users, engineers, contractors, manu-
facturers, faculty and students from 
around the world – was on full display.

The accomplishments of this group 
are unparalleled in our industry, 
especially those made possible by the 

leadership of our previous president, 
Bruce Badger. Under his tenure, some 
signifi cant and far reaching initiatives 
have been put into place that will 
serve as a solid foundation for the 
growth of IIAR in years to come.

Our membership outreach pro-
grams have shown continued success 
through both domestic and interna-
tional growth.  Working closely with 
the international committee and its 
chairman, Paul Bishop, the IIAR’s 
alliance programs have continued 
to increase the organization’s infl u-
ence as we build sound relationships 
around the world.

Government advocacy, process 
safety materials and code develop-
ment programs have also grown 
under Bruce’s leadership.  These 
successes are a refl ection of the strong 
involvement of our membership and a 
renewed enthusiasm to make IIAR the 
primary source of technical informa-
tion, safety standards and effective ad-
vocacy for the use of natural refriger-
ants in industrial refrigeration.

Looking forward, I see an oppor-
tunity to continue to build on these 
strategic initiatives and expand the or-
ganization’s leadership in promoting 
the safe and effi cient use of ammonia 
and other natural refrigerants. 

We will focus our efforts on grow-
ing our membership through inter-
national outreach programs and a 
renewed emphasis on demonstrating 
the value and extensive resources 
of IIAR for the domestic industrial 
refrigeration community.  

Working with the new government 
relations committee, the organization 
will pursue a number of new initiatives 
designed to strengthen our advocacy 

programs and en-
sure that IIAR mem-
bers are informed 
of pending legisla-
tion and trends in 
government activi-
ties as they develop.  
Most importantly, 
we will continue to 
focus our efforts on 
the fi nancial stability 
of the organization 
while providing for 
the essential needs of 
our membership. 

The future of 
IIAR is bright, with 
strong membership 
enthusiasm and 
support. Our success 
is directly related to 
the dedication and 
hard work of the 

many volunteer members serving on the 
various technical committees, executive 
committee and the board of directors.  

These individuals have been and 
will continue to be our most valuable 
resource.  I invite everyone to partici-
pate in IIAR and I look forward to 
working with all of you to meet the 
signifi cant challenges facing our in-
dustry and to fulfi ll the global mission 
of our organization. 

The future of IIAR is bright, with 
strong membership enthusiasm 
and support. Our success is directly 
related to the dedication and hard 
work of the many volunteer members 
serving on the various technical 
committees, executive committee 
and the board of directors. 
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The IIAR committees have always 
been the workhorses of the ammonia 
refrigeration world, vetting technical 
information, creating new industry 
guidance and contributing to the for-
mation of standards.

This year, the activity of those com-
mittees will get special attention from 
IIAR, said IIAR Chairman Bob Port, 
who added that IIAR’s Immediate 
Past Chair, Joe Mandato last year be-
gan an initiative to open communica-
tion between all of IIAR’s committees 
with the introduction of twice yearly 
formal update meetings.

The meetings were established dur-
ing Mandato’s term as IIAR Chair-
man and have already started to pay 
off in the form of increased collabora-
tion on many projects, said Port.

“We had two committee chair and 
joint chair teleconferences last year 

that were very successful in terms of 
circulating news about what everyone 
is doing and identifying where the 
opportunities for collaboration exist,” 
said Mandato. “We’ll continue the 
meetings this year. It’s a great way to 
get an update on our committee work, 
and a great place to exchange ideas.”

The IIAR committees have always 
served as a forum for the open discus-
sion and advancement of the important 
issues we face in our industry, said Port.

Not only do IIAR committees repre-
sent the collective interests of am-
monia refrigeration professionals, but 
the work they accomplish provides an 
important foundation for many of the 
Institute’s long-term goals.

Some IIAR committees have been 
in existence since the formation of the 
organization, and others are newcom-
ers, added in recent years in response 
to new issues or needs. However, all 

ten of them continue to accomplish the 
goals the ammonia refrigeration indus-
try has set forth. IIAR’s ten committees 
include: Code; Education; Interna-
tional; Marketing; Piping; Research; 
Safety; Standards; CO2; and the new-
est addition, Government Relations.

Any IIAR member is invited to 
participate in the work of the organi-
zation’s committees, either by serving 
as an active member or by bringing an 
important issue to the attention of the 
appropriate committee. 

This year, the IIAR committees will 
be looking to expand their scope of 
work and project goals to move some 
important ideas forward, and that will 
take even more participation from 
IIAR members, said Mandato. “We’re 
always looking for new committee 
members. Joining a committee is a 
great way to support our industry.” 

IIAR Committees Announce  
New Meeting Structure

COMMITTEE
update
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In most situations, the 
correct response to a threat 
involving ammonia in the 
fi rst thirty minutes after it 
is identifi ed will effectively 
contain most potential haz-
ards, before they have enough time to 
grow into an unmanageable problem. 
Preparation can mean the difference 
between a disorganized response and 
the ability to shut down a potential 
incident when time matters the most.

Within a community as consci-
entious about preparing for and 
responding to risk as the ammonia 
refrigeration industry, there isn’t an 
issue more fundamental than safety.

Yet, emergency planning can take 
so many forms that companies often 
drift from one end of the preparedness 
spectrum to another without a measure 
of the practicality of their response plan 
in a real-world environment.

“In our industry, we’ve placed a 
serious emphasis on safety, but we 
need to take a look at how that ex-
tends to development and planning,” 
said Fred Walker, Vice President of 
Engineering Support for Americold. 
“Creating a good plan and train-
ing for that plan are two different 
things.  If you don’t do both, a 
response effort doesn’t work.”

The Ammonia Safety and Training 
Institute, an organization with the 

mission to “make ammonia the safest 
managed hazardous material in the 
world,” has created a response plan 
and training guideline it hopes will 
see widespread industry adoption.

The organization’s project, called 
“the fi rst thirty minutes plan,” is a 
comprehensive framework detailing 
the basics of a practical response, 
said ASTI President Gary Smith.

“Almost everybody in this in-
dustry has emergency plans, but in 
many facilities they’re located in a 
binder somewhere in an offi ce,” said 
Smith. “The idea of how to make 
those plans work operationally, to 
make them into a reality, in many 
cases hasn’t been fl ushed out.”

One reason for that is the empha-
sis the industry places on prevention, 
said Ward Miller, Health and Safety 
Director for ConAgra Foods. 

 “From a response standpoint, 
obviously prevention is the fi rst step, 
and we accomplish that by paying 
a lot of attention to process safety 
management and maintenance. As 
an industry, we’re very good at pre-
vention,” said Miller. Nevertheless, 

“a risk management plan will iden-
tify risks, but there should also be a 
solid plan in place that is practiced 
on a regular basis. The fi rst time you 
go through those steps should not be 
when you’re dealing with a release.”

Because the nature of any inci-
dent involving ammonia grows with 
time, there is no room for a learning 
curve. That’s why the idea of re-
sponding with a practiced strategy in 
the fi rst thirty minutes is at the heart 
of ASTI’s plan, said Smith.

Often, a threat can start out so 
small that it can be contained imme-
diately without escalating into a re-
lease requiring a full scale response.

“As an industry, we see small is-
sues all the time, but how we deal 
with them determines if they become 
an emergency or not,” said Michael 
Chapman, Manager of Process Safe-
ty and Risk Management Programs 
for Tyson Foods. 

EMERGENCY 
RESPONSE: 
KNOW WHAT  TO DO 
BEFORE THE CLOCK 
STARTS TICKING
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Chapman, a 22-year veteran of the 
fi re service, said in many cases he has 
witnessed throughout his career, a 
proactive approach to training could 
have introduced options that weren’t 
accessible by the time outside emer-
gency response teams got involved in 
an incident. 

“Many times, these incidents could 
have been mitigated and solved quick-
ly, but the people involved weren’t 
prepared. Because they couldn’t re-
spond effectively, the incident turned 
into an emergency.”

Another factor that can often be a 
barrier to the development of a “fi rst 
thirty minutes” plan is a reluctance to 
assume a formal role in a response, said 
Smith. Often, companies feel that they 
don’t have the resources to “become 
emergency responders,” or they simply 
assume that a responding fi re depart-
ment, contractor or even the 911 emer-
gency network will be better equipped 
to deal with an incident than they are.

However, “this plan really is in the 
scope of the experience we have as an 
industry,” said Smith, adding that the 
ASTI plan focuses on simple action 
any designated professional can take to 
secure the safety of everyone in a facil-
ity and control a situation immediately.

“You don’t have to be an emergency 
responder to make a difference here if 
you have the training and awareness 
you need,” said Tyson’s Chapman. 
“You can minimize an emergency 
because you are the only one that has 
the power to take action in the most 
critical time window.” 

That’s because it will take at least 
thirty minutes for an outside response 

team to respond, assemble and estab-
lish control of the incident.

Generally, by the time a facility dis-
covers it has a leak on its hands, the 
clock has started ticking, said Ameri-
cold’s Walker. “The ideal situation is 
to take the proper steps to establish a 
safe environment right away, get the 
problem under control and manage it 
until emergency teams show up.”

At that point, handing the situation 
over to an outside team means that re-
sponders have a head start in dealing 
with the issue and in most cases can 
simply continue the response process 
and shut the problem down.

The alternative, doing nothing until 
response teams arrive, will mean that 
valuable time is lost and the problem 
has had an opportunity to grow out 
of control, possibly requiring a much 
higher level of response by the time 
personnel is in place to deal with it.   

“By the time the fi rst wave of respond-
ers, usually the fi re department, arrives 
on the scene, the volume of the leak is 
increasing unchecked. Then, there’s an 
even longer delay if a more sophisticated 
team, for example a Hazmat team, needs 
to be called in,” said Walker.

Whether a company is depend-
ing on its own employees and safety 
contractors to respond with the 
knowledge necessary to handle an 
emergency, or relying on outside 
teams, disorganization will hinder 
the response if specifi c roles are not 
designated ahead of time.

“I’ve been involved with teams that 
are well trained when it’s time to act, 
and those that are not,” said Miller. 
“The teams that are well trained have 

much better outcomes.  The value of 
following a plan for the fi rst thirty 
minutes is in understanding what 
everybody’s roles are.”

In fact, said Smith, the backbone of 
“the fi rst thirty minutes” plan is a spe-
cifi c framework for roles and respon-
sibilities that should be designated 
ahead of time and assumed immedi-
ately as soon as a threat is detected.

While the four roles specifi ed under 
ASTI’s fi rst thirty minutes response plan 
may seem involved outside of the con-
text of the full plan – with all its accom-
panying material and checklist informa-
tion – the procedures outlined by ASTI 
are actually very simple, said Smith.

“Over the last fi ve years, we’ve cre-
ated checklists and guidelines that op-
erationally connect a response plan to 
action,” he said. “The methodology is 
simple to follow, and it accomplishes 
what we actually need to accomplish 
in an emergency.”

Smith added that the origin of the 
emergency plan created by ASTI was 
developed in part due to a mandate 
from the Clean Air Act that was im-
plemented by the White House in the 
early 1990’s. The National Response 
Team, led by the Environmental 
Protection Agency was asked to look 
at the status of public and private 
emergency response in the U.S. After 
considerable evaluation it was recom-
mended that all public agencies and 
industries develop an integrated con-
tingency plan for emergency response 
that they called the “One Plan.”

“What we’re doing with emergency 
response for ammonia refrigeration 
has implications beyond our industry,” 
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he said. “Our plan will be the hallmark 
for emergency response plans at all of 
the nation’s chemical facilities.”

Nevertheless, said Tyson’s Chap-
man, ASTI’s first thirty minutes plan 
is already starting to benefit ammonia 
refrigeration. “Safe handling is what 
we’re all about in this industry, and 
this plan contributes a lot to the work 
we’re doing in the safety arena. We’re 
hoping the industry will adopt it.”

Meanwhile, the plan may get more at-
tention in the next few years with the re-
lease of a safety training video, currently 
being co-produced by ASTI and IIAR.

The video will feature interviews 
with participants of the first thirty 
minutes plan, and provide an over-
view of its basic structure, said IIAR 
President Dave Rule. “ASTI, and the 
companies that have adopted this 
plan are helping our industry lead the 
way in safety planning and emergency 
response. We’re excited to bring all 
the knowledge and expertise of IIAR 
members to that process,” he said.

ASTI’S FOUR EMERGENCY  
LEADERSHIP ROLES
According to ASTI, any facility 
planning a response should identify 
and train personnel to assume four 
primary command team roles: plant 
incident commander (plant admin-
istrator); lead responder (systems 
operator); notification unit leader 
(administrative role); and evacuation 
group supervisor (lead supervisor).

Each role assumes several specific 
responsibilities according to four main 
objectives: discovery; initial response; 
sustained response and termination of 
an emergency. 

It is important to note that the ac-
tions listed in the discovery and initial 
response phases can be accomplished 
by using an emergency action plan, or 
EAP, rather than an emergency response 
plan, or ERP, said ASTI President Gary 
Smith. The key factor is to assure that 
the engagement of the hazard zone 
control plan occurs by plant responders 
working outside of the area designated 
as “immediately dangerous to life and 
health” (IDLH) which is 300 part-per-
million (ppm) for ammonia.

The command team and response 
checklists designed to be engaged 
during the four phases of response are 
designed for an all-hazards response, 
he said. In other words, the same 

command team and the same basic 
approach to emergency command and 
control works for fire, chemical re-
lease, medical emergency, or any other 
emergency event.

Under the ASTI plan, the discovery 
objective begins with an alert process 
that notifies the plant incident com-
mander and the command team with 
the first details about the incident. 
Those details, said Smith, include 
questions that address who, what, 
where, and issues surrounding life 
safety concerns. The plant incident 
commander , or IC, will assume com-
mand and announce the hazard zone 
location, level of concern (1-inciden-
tal, 2-contained but not controlled, 
3-emergency out of control), an estab-
lished isolation zone distance (NH3 
100’ to 1,000’), and the location of an 
incident command post. 

INCIDENT COMMANDER
The incident commander’s responsi-
bility is then to establish a life safety 
objective designed to prioritize person-
nel safety and to initiate an emergency 
control plan based upon the location 
of the hazard zone. The mechani-
cal room, roof-top condensers and 
pipelines, cold room would have a two 
page hazard zone checklist associated 
with different life safety and emergency 
control plan expectations, said Smith.

The incident commander’s an-
nouncement of those critical details 
engages the command team on pre-de-
termined initial response actions iden-
tified in the Hazard Zone Emergency 
Shut-Down Operations Checklist.  

LEAD RESPONDER
Meanwhile, the lead responder’s re-
sponsibilities are to size-up life safety 
within the area of origin of the release 
or fire, and initiate an emergency 
shut-down. The discovery objective in 
this role is to: size-up and secure life 
safety; clear the emergency zone and 
perform decontamination and first aid 
for those escaping. 

NOTIFICATION LEADER
The notification leader, meanwhile, is 
responsible for performing notifica-
tion and documentation throughout 
an emergency. In the discovery phase, 
the notification leader: engages pre-
authorized notifications from ASTI’s 
hazard zone checklist for the level of 

concern communicated by the plant 
incident commander; assigns a notifi-
cation team to accomplish the notifi-
cation assignments; and coordinates 
with the plant incident commander to 
assure that regulatory notifications are 
made within a 15 minute time-line.

EVACUATION GROUP SUPERVISOR
The fourth role, that of evacuation 
group supervisor, exists to assure “life 
safety in the isolation zone.” The 
discovery objective in this role is: to 
review ASTI’s hazard zone checklist 
and engage evacuation concerns for 
the level of concern established by the 
plant incident commander; assure safe 
movement out of the isolation zone 
according to the LANCE protocol; 
secure movement in and out of the 
isolation zone from non-essential 
personnel; and establish safe refuge 
locations outside the evacuation meet-
ing spot or inside refuge areas. 

Next, the first-in fire response will 
require immediate access to the plant 
incident commander, said Smith, 
adding that the fire officer in charge 
will want an explanation about where 
the emergency zone is located and 
what is happening with the spread 
of the emergency threats. As part of 
the plan, the fire officer asks ques-
tions about the life safety status and 
location of evacuated personnel, said 
Smith. The fire office will also ask 
about what is expected from their 
support. The first-in fire officer will 
likely assume command if public 
safety resources are needed to contain 
and control the emergency event, he 
said.  The plant incident commander 
will become a liaison to public safety 
incident commander and together 
they review a situation status report 
and jointly create an incident action 
plan for on-site and off-site response 
objectives. This process follows 
pre-determined teaming guidelines 
provided within the ASTI One Plan.

Finally, when the emergency is 
under control and a hazard analysis 
reveals that it is safe to begin clean-up 
and recovery operations the incident 
commander must issue a public safety 
termination proclamation form to 
formally end the emergency. The com-
mand team assumes responsibilities for 
engaging the business recovery plan. 
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The Occupational Safety and Health 
Administration continues to be a 
major focus of IIAR’s government 
relations efforts, including the work 
of the newly reconstituted Govern-
ment Relations Committee.  IIAR 
members are reporting that OSHA 
has become increasingly active with 
inspections and enforcement activities.  
The National Emphasis Program for 
Chemical Facilities, or NEP, is a major 
reason OSHA inspection of ammonia 
refrigeration facilities has increased.  
This article will examine some of the 
recent trends in overall OSHA en-
forcement over the last few years and 
take a closer look at the results of the 
fi rst full year of the NEP.

OSHA INSPECTION DATA 
FY2009 – FY2013
OSHA reports its inspection data 
by fi scal year.  As such, the last full 
fi scal year of statistics available is FY 
2012.  However, OSHA has pre-
liminary data covering the fi rst few 
months of FY 2013 that will also be 
used to show trends.  In FY 2012, 
OSHA conducted a total of 40,691 
inspections.  This is over 1900 more 
inspections that were conducted in 
FY 2009, showing a roughly fi ve 
percent increase in inspections over 
the period.  Digging deeper into the 
statistics, 62 percent of inspections in 
FY 2009 were programmed inspec-
tions, while 56 percent of inspections 
in FY 2012 were programmed.  So far 
in FY 2013, 59 percent of inspections 
have been programmed, which is the 
average percentage over the period 
from FY 2009 to FY 2013.

In FY 2009, 17 percent of all 
inspections were based on com-
plaints.  The number in FY 2012 was 
23 percent and so far in FY 2013 24 
percent of all inspections has been 
initiated due to complaints.  The 
percentage has increased each year 
since FY 2009, showing a clear trend 

of increased complaints triggering 
OSHA inspections.  Some would con-
tend that this trend is due to increased 
union activity and messaging from 
OSHA encouraging workers to alert 
the agency to workplace hazards.

While there has been an increase in 
overall inspections from FY 2009 to 
FY 2012, the total number of viola-
tions issued in FY 2012, 78,727, is 
less than any of the years between FY 
2009 – FY 2011.  The high watermark 
for violations issued was 96,742 in FY 
2010.  The average number of viola-
tions from FY 2009 to FY 2012 was 
87,161.  The percent of inspections 
with violations being contested rose 
from seven percent in FY 2009 to elev-
en percent in FY 2012.  The percent of 
inspections deemed “in compliance” 
averaged just under 25 percent during 
the period in question, meaning that 
roughly one in four OSHA inspections 
has not resulted in any violations.

Another interesting aspect of OSHA 
inspection data is the number of viola-
tions issued by establishment size.  By 
far, the majority of OSHA inspections 
take place at smaller establishments.  In 
FY 2012, 54 percent of all inspections 
occurred in workplaces with 25 or 
fewer employees.  Seventy-fi ve percent 
of all inspections were in establishments 
with 100 or fewer employees.  The rela-
tive number of violations is consistent 
with this breakdown.  Fifty percent of 
violations occurred in workplaces with 
25 or fewer employees and 70 percent 
of violations were in establishments 
with 100 or fewer employees.

For those inspections where viola-
tions have been cited, the percentage 
of violations classifi ed as serious has 
remained steady over the period at an 
average of 75 percent.  However, the 
average penalty amount per serious 
violation has increased signifi cantly.  
In FY 2009, the average penalty for 
a serious violation was $970.  In FY 

2012, that number more than doubled 
to a level of $2,153 per violation.  
The increase in penalties for serious 
violations is by design, as OSHA re-
vised its penalty structure in FY 2011.  
OSHA has been successful in achiev-
ing its goal of increasing the penalties 
for serious violations.

For general industry, the most cited 
standards from FY 2009 to FY 2012 were:
1.  Hazard Communication
2.  Electrical, Wiring Methods
3.  Lockout/Tagout
4.  Respiratory Protection
5.  Powered Industrial Trucks
6.  Machine Guarding
7.  Electrical, General Requirements
8.  Bloodborne Pathogens
9.  Personal Protective Equipment
10.  Guarding Floor and 
 Wall Openings

By examining the last four years of 
OSHA inspection data it is clear that 
OSHA has intensifi ed its enforcement 
activities.  Not only is OSHA conduct-
ing more inspections, but the aver-
age penalty for serious violations has 
increased signifi cantly.  There are some 
indications that the trend of increased 
overall inspections may reverse in FY 
2014 due to budget constraints.  In the 
President’s recently released FY 2014 
budget request, OSHA anticipates 
inspecting 1,711 fewer worksites than 
it did in FY 2014.  

However, the reduction in overall 
inspections in FY 2014 may not trans-
late into fewer inspections of ammonia 
refrigeration facilities.  The President’s 
budget suggests that OSHA will be 
targeting its inspection resources on 
refi neries, chemical plants and facilities 
where emerging chemical and health 
issues could arise.  This seems to indi-

BY LOWELL RANDEL, IIAR GOVERNMENT RELATIONS DIRECTOR
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continued on page 16



 www.iiar.org  A Publication of the International Institute of Ammonia Refrigeration  |  May 2013  |  CONDENSER  |  15



16 |  CONDENSER  |  May 2013  |  A Publication of the International Institute of Ammonia Refrigeration www.iiar.org

cate that efforts such as the National 
Emphasis Program for Chemical Facili-
ties will continue to intensify.

NATIONAL EMPHASIS PROGRAM 
FOR CHEMICAL FACILITIES — 
FIRST YEAR RESULTS
The National Emphasis Program for 
Chemical Facilities (NEP) began as a 
pilot program in 2009 and transformed 
into a full national program in Novem-
ber 2011.  The purpose of the chemical 
facility NEP is to reduce or eliminate 
workplace hazards 
associated with the 
release of highly hazard-
ous chemicals (HHCs).  
Ammonia is included 
in the HHC category 
and inspections of am-
monia facilities with 
over 10,000 pounds of 
ammonia are specifi cally 
included in the NEP.  
The fi rst year of results 
from NEP inspections is 
now available.

It is important to note that the NEP 
is being implemented in both federal 
OSHA states and OSHA state plan 
states.  Data from both the federal 
and state inspections is available and 
will be discussed separately below.

Federal OSHA inspectors conducted a 
total of 205 inspections during the fi rst 
year of the NEP.  Programmed inspec-
tions made up 127 of the total, while 78 
of the inspections were unprogrammed 
(resulting from an accident, complaint or 
referral).  The majority of NEP inspec-
tions took place in three of OSHA’s ten 
regions.  Regions 4, 5 and 6 accounted 
for 121 inspections, or 59 percent of all 
inspections in the fi rst year.  Region 4 
encompasses much of the southeastern 
United States.  Region 5 covers many 
Midwestern states and Region 6 covers 
parts of the Gulf coast and southwest.

One explanation for the higher 
number of inspections in Regions 4 and 
6 is that just prior to the chemical NEP 
OSHA conducted a National Empha-
sis Program for Petroleum Refi neries.  
This is relevant because Region 4 and 
Region 6 include a large number of pe-
troleum refi neries.  The chemical NEP 
requires that inspectors meet certain 
training and experience requirements.  
Many inspectors from Region 4 and 
Region 6 had already met these require-
ments because of the petroleum NEP, 

so these regions were better placed to 
conduct more chemical NEP inspections 
in the fi rst year.  This also sheds light 
on why some IIAR members who have 
been through an NEP inspection have 
reported inspectors citing American 
Petroleum Institute standards during in-
spections.  This could be because many 
inspectors had just gone through the 
petroleum NEP and were more familiar 
with API standards than the more ap-
plicable IIAR standards.

From the 205 federal NEP inspec-
tions, OSHA issued 1160 violations.  
These violations resulted in $4.8 million 
in proposed penalties, for an average of 
$4000 per violation.  It is important to 
note that these numbers are for initial 
proposed penalties and do not refl ect 
any reductions that may occur.

Process Safety Management ac-
counted for 740 of the violations 
representing almost 64 percent of 
all federal NEP violations in the fi rst 
year.  The average proposed penalty 
for PSM violations was $4,800, which 
is 20 percent higher than the overall 
penalty average.  Total proposed pen-
alties for PSM was over $3.5 million.  

Four PSM elements made up over 73 
percent of all PSM violations.  The four 
most frequently cited PSM violations 
were for: Mechanical Integrity (21.3 per-
cent), Process Safety Information (20.3 
percent), Process Hazard Analysis (17.5 
percent), and Operating Procedures 
(14.5 percent).  The most frequent non-
PSM citations included Lockout/Tagout, 
Hazardous Waste and Emergency Re-
sponse, Respiratory Protection, Record 
Keeping and Guarding Openings.

OSHA State Plan states conducted 29 
inspections in the fi rst year, 25 of which 
were planned/programmed inspections.  
Of these 29 inspections, 20 occurred in 
the Region 5 states of Illinois, Indiana, 

Michigan and Minnesota.  This could 
be attributed to the presence of OSHA 
personnel in this Region who have spe-
cifi c expertise in the area of PSM and 
follows the high number of federal NEP 
inspections in Region 5.

State plan NEP inspections resulted 
in 149 violations, 118 of which were 
for PSM.  Initial penalties for state plan 
inspections totaled $1.5 million and the 
average initial penalty per violation was 
$10,000.  Again, these statistics are for 

proposed penalties. While the 
average proposed penalty in state 
plan inspections is more than 
twice the federal average, there 
are indications that many of the 
fi nal penalties are being reduced 
signifi cantly and align more 
closely with the federal average.

The fi ve most frequently cited 
PSM elements account for over 
80 percent of the PSM violations.  
The top fi ve PSM elements in 
state plan states are: Mechanical 

Integrity (26.3 percent), Process Hazard 
Analysis (21.2 percent), Process Safety 
Information (16.1 percent), Operating 
Procedures (8.5 percent), and Contrac-
tors (8.5 percent).

IIAR GOVERNMENT 
RELATIONS ACTIVITY
IIAR recognizes OSHA’s recent trends 
towards more active enforcement and 
inspections impacting the ammonia 
refrigeration industry.  As a result, 
IIAR continues to actively engage with 
OSHA regarding the agency’s overall 
enforcement activities and specifi cally 
the NEP for chemical facilities.  The 
newly reconstituted IIAR Government 
Relations Committee is focusing much 
of its attention on OSHA.  At the 2013 
IIAR Conference, the Government 
Relations Committee met to discuss 
strategies to address OSHA policies 
and programs.  Among the strate-
gies identifi ed were: educating OSHA 
inspectors about IIAR standards and 
the ammonia refrigeration industry, 
developing mechanisms to collect IIAR 
member regulatory experiences and 
answer industry questions, and explor-
ing partnerships with like-minded 
groups to engage policy makers in 
Washington, DC.  IIAR government 
relations will continue to pursue these 
and other strategies to promote and 
protect the interests of our industry.

RELATIONSgovernment
Monitoring Recent OSHA Enforcement Trends

Process Safety Management 
accounted for 740 of the violations 
representing almost 64 percent 
of all federal NEP violations 
in the fi rst year.
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before welding, you can save 
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Real value comes from time and cost savings. The unique ICF modular system allows you to install just one valve station with only 
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Before I begin my regular column, 
I would like to spend a moment in 
remembrance of the horrifi c tragedy 
that occurred in the town of West, 
Texas on April 17.  As I write this 
article, a memorial service is taking 
place to honor the ten emergency 
responders who selfl essly gave their 
lives in the service of their community 
when they responded to a fi re at a 
fertilizer depot in the heart of town.

As a member of the fi re service for 
many years, I give frequent thought to a 
program called “Everyone Goes Home,” 
which is led by the National Fallen Fire-
fi ghters Foundation. The 
program includes 16 un-
derlying safety initiatives 
designed to ensure that, 
at the end of each shift, 
emergency responders 
are safely returned to ci-
vilian life until their next 
shift begins.  Tragically, 
on April 17, everyone did 
not go home.  

There are many families of these fallen 
heroes who are now left to pick up the 
pieces of their lives and try to fi nd a 
path forward. NFFF, which is a well-
established non-profi t charity, provides 
a variety of resources to assist in that 
process.  Perhaps you’ve been wonder-
ing, after seeing the news stories on this 
event, what you can do to help the fami-
lies of those who didn’t make it home.  
Making a donation to the “West, Texas 
Firefi ghter and EMS Fallen Hero Fund” 
through the NFFF was my method of 
choice.  In fact, at the ICC code develop-
ment hearing this week, fi refi ghter boots 
were placed near the conference hall to 
allow all participants to contribute via a 
single pooled donation. 

If you would like to make a contribu-
tion, there’s a link at www.fi rehero.org. 

At this point, there has been much 
speculation as to the root cause and 

contributing factors in the West, Texas, 
incident, and some have mentioned 
or pointed to anhydrous ammonia as 
playing a role.  Perhaps we’ll know 
more when the incident investigation 
has been completed, but given the 
devastation of the scene, I would not 
be surprised to fi nd out that we’ll never 
conclusively know the full story.  Nev-
ertheless, initial media reports men-
tioning anhydrous ammonia as having 
played a part were irresponsibly specu-
lative given the lack of any evidence to 
support such claims.  On the contrary, 
an event of this nature is certainly not 
characteristic of anhydrous ammonia, 

either historically or scientifi cally.
With news reports and social media 

naming anhydrous ammonia as pos-
sibly having played a part in the West 
incident, it is incumbent on those 
of us in the ammonia refrigeration 
industry to be familiar with a few 
basic facts as we face inquiries from 
concerned citizens and, or regulators 
about the safety of anhydrous ammo-
nia as a refrigerant.  These include:

1. Although anhydrous ammonia 
was kept at the site of the West 
incident, no evidence has been pre-
sented to link anhydrous ammonia 
to what occurred.

2. Anhydrous ammonia is not known, 
either historically or scientifi cally, 
to produce an explosion of the 
type that occurred in West.  Other 
chemicals stored on the site known 
to have a higher probability of being 

the source of this type of blast are 
being scrutinized.

3. Anhydrous ammonia in refrigera-
tion systems is much more strin-
gently regulated than anhydrous 
ammonia in agricultural applica-
tions. The ammonia refrigeration 
industry is a passionate advocate 
for regulations and facility and 
personnel safety programs that help 
to ensure the safe use of ammonia 
in refrigeration systems.  Speaking 
of safety regulations for ammonia, 
I’ll now return to our regularly 
scheduled program…

PREVIEW OF 
THE 2015 CODES
The past week continued IIAR’s 
successful path of promoting 
the safe and effi cient use of 
ammonia refrigeration through 
reasonable and appropriate 
code regulations.  At the Inter-
national Code Council code 
development hearing in Dallas, 
Texas, we presented several 

proposals to the International Fire Code 
for the 2015 edition, all of which were 
accepted by ICC’s Fire Code Develop-
ment Committee. They include:

the use of tamper-resistant cov-
ers, such as plastic cover boxes, in 
lieu of break-glass style covers for 
ventilation system and equipment 
shutdown emergency controls lo-
cated outside of machinery rooms.  
Break-glass style enclosures have 
the associated risk of broken glass 
when operated and the challenge 
of maintaining a “striker” at the 
box to ensure that the pane can be 
broken in an emergency.

control systems (EPCS) are only 
required for permanently installed 
refrigeration systems.  The current 

BY JEFFREY M. SHAPIRO, P.E., FSFPE

continued on page 20

The past week continued IIAR’s successful 
path of promoting the safe and effi cient use 
of ammonia refrigeration through reasonable 
and appropriate code regulations. 

UPDATE
code advocacy

A Preview of 
the 2015 Codes
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code text implies that EPCS might be required for portable or 
temporary systems, as well as permanent, and that was never 
the intent of the provisions.  EPCS, which provide a redundant 
means to intercept an otherwise uncontrolled overpressure event, 
were created as a basis for replacing outdated code requirements 
for Fire Department “Dump” boxes, and those boxes were never 
required for portable or temporary refrigeration systems.

to make it clear that it is permissible to internally vent overpressure 
from one part of a system to another, rather than discharging to a 
treatment system or atmosphere, if the system is designed for this.

-
al Fire Code.  Given that the IFC has construction regulations 
related to such topics as vent termination, emergency pressure 
control systems and refrigerant leak alarms, it is appropriate for 
the IFC to reference and, to the greatest extent possible, coordi-
nate with IIAR-2.

methods of emergency pressure relief venting, such as venting to 
water tanks or other treatment systems, which have previously been 
the “default” requirement for relief vent discharge.  In restructuring 
the IFC provisions, it will be clear that venting to atmosphere is an 
option, not an exception, under the base requirements.  The limita-
tions remain that, in order to vent to atmosphere, the designer must 
demonstrate in plan submittal that atmospheric discharge will not 
cause a health, environmental or fire risk and gain approval by the lo-
cal fire official, but these hurdles can be overcome in many cases using 
scenario analysis and modeling of release scenarios with one or more 
software programs.

All of the foregoing recommendations to accept these proposals 
will be subject to further review and public comment before they 
become final.  Final consideration of any recommended changes 
will occur at the ICC final action hearing, which will take place in 
Atlantic City, NJ in October 2013.

IIAR also has a number of proposals that have been introduced to the 
Uniform Mechanical Code for the 2015 edition of that document.  In 
addition to technical changes, the 2015 UMC will most likely have a 
significantly different “feel” from prior editions based on a major effort 
by the publisher to do an editorial overhaul of the document.  Specific 
changes proposed by IIAR (which have not yet been acted on) include:

Technically, the UMC currently requires all major equipment to 
be installed indoors in a refrigeration machinery room.

that they are not tied to the power and supervision requirements 
that apply to fire alarm systems.

systems, which have led to many questions and confusion regard-
ing intended application.

Development of model codes and standards is an ongoing activity 
that involves many dedicated IIAR member volunteers serving on 
the IIAR Code Committee and IIAR Standards Committee.  Indi-
viduals who serve on these committees as representatives of the 
membership help to identify and respond to issues of concern to 
the industry and play a key role in directing future changes, such 
as those described above, many or all of which can be expected to 
appear in the 2015 International and Uniform codes. 

A Preview of the 2015 Codes

UPDATE
code advocacy

IIAR Issues 2014 Call  
for Technical Papers
The International Institute for Ammonia Refrigeration 
issued its annual “call for papers,” in preparation for 
the 2014 IIAR Industrial Refrigeration Conference & 
Exhibition, Heavy Equipment Show in Nashville, Ten-
nessee, March 23 – 26. 

IIAR is currently requesting proposals for technical 
papers, including Spanish-language technical papers. 
Abstracts that address any topic related to ammonia 
refrigeration are invited. However, papers that address 
specific topics will receive preferential consideration. 

SPECIFIC TOPICS OF INTEREST TO IIAR INCLUDE:

 

 

 

distribution and USDA design considerations

For a technical paper to be considered by IIAR, a paper 
proposal must be submitted and should include a 150 to 
200 word abstract as well as a 50 to 75 word description 
of the practical applications of the paper’s proposed 
contents. IIAR’s proposal submission deadline for the  
2014 conference is June 1, 2013.

Technical paper abstracts will be chosen for develop-
ment by June 15, and authors will be asked to commit to 
a development timeframe that will begin with the sub-
mission of a first draft on September 1, and will undergo 
all peer reviews and subsequent edits by November 30.

Contact information such as name, address, phone 
and fax number should be submitted with each 
author’s proposal.

Once a paper is chosen, IIAR offers each primary author 
a complimentary conference registration. Every year, 
the Andy Ammonia award is presented to the author 
of the English and Spanish technical papers that have 
received the highest ratings. The primary author of each 
award winning paper receives a complementary regis-
tration for the following year’s IIAR conference.

Papers should be submitted to the IIAR Technical 
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We learn, hopefully, by our experi-
ence – in a classroom, in the fi eld, or 
in our personal study.  When operat-
ing an ammonia refrigeration system, 
we depend on education combined 
with experience. That education and 
experience can take the form of well 
thought-out and written operating 
procedures.  And it’s worth ask-
ing: Are those operating procedures 
reviewed at least annually with the in-
tent to correct or improve them from 
experience?  In addition, if an incident 
occurs, whether it is an actual release 
or a close call, is it well investigated?

A few months ago, I had the op-
portunity to be interviewed by two 
criminal 
investigators 
regarding 
a release of 
ammonia.  
The goal of 
the investi-
gators was 
to better 
understand 
what hap-
pened, and 
why it might 
have hap-
pened.  Although 
the interview lasted 
for several hours and 
covered many aspects of the 
release, two particular areas stood 
out in my mind.  One was “Operat-
ing Procedures,” and the second was 
“Incident Investigation Reports.”

From the operating procedure par-
ticular to the investigation it became 
clear that there could be confusion 
regarding what really was meant by 
some of the procedural steps.  The 
criminal investigators – in the pro-
cess of attempting to understand the 
procedure, and answer in their minds 
why what happened didn’t seem to 
match with the procedure –  opened 
my eyes to the possible confusion of 
some procedural steps and statements.  

Although I have been involved in 
procedure development and review for 
many years, it occurred to me that not 
only is it important to review proce-
dures carefully and in detail, but also 
to solicit the input from other knowl-
edgeable persons that can bring to light 
steps in a procedure that may be un-
clear or confusing.  The annual review 
of operating procedures can sometimes 
become a tedious task, and one that we 
might quickly gloss over since the same 
procedures have been reviewed and cer-
tifi ed possibly year after 
year.  However, when 
something goes wrong, 

those procedures can be 
critical to the investigation of what hap-
pened and why.

This leads to the second part of my 
experience with this investigation, 
the written “Incident Investigation.”  
The clear and complete documenta-
tion of an incident can be extremely 
important.  In this particular case, 
some of the facts were questionable 

and diffi cult 
to explain 
or justify 
based on the 
documented 
information.  

The correct time to start the docu-
mentation of an incident is as soon as 
possible, and at least within 48 hours 
of the event.  As with operating proce-
dures, the investigation and documen-
tation of an incident must be carefully 
and thoroughly done. And as appro-

priate recommendations 
develop, they must be 

addressed to re-
duce the chance 
of a similar 
event occurring 

in the future.
The investiga-

tion of this incident 
impressed upon me the 

need to take very seri-
ously the operating proce-

dure  review and investigation 
processes.  I believe that many 

of us do work hard at our reviews 
and investigations, but from this 
particular incident I realized there is 
always room for improvement.   A 
more dedicated effort at improvement 
of operating procedures and inves-
tigations can both help and protect 
employees, as well as non-employees, 
the public and the environment. 

Ongoing Reviews 
of Procedures 
Now Can Prevent 
Confusion Later
BY: KEM RUSSELL

LEARNED?

LESSON

The correct time to start the 
documentation of an incident is 

within 48 hours of the event.



IIAR Shatters Attendance 
Records, Sets New 
Goals at Conference
BY ANDREA FISCHER

The International Institute of Ammo-
nia Refrigeration hit record attendance 
numbers, signed agreements with inter-
national organizations and introduced 
a new president at its 2013 Industrial 
Refrigeration Conference & Exhibi-
tion, an event that marked a variety of 
transitions and new initiatives for the 
association this year.

The four days of networking at 
industry sponsored events was an op-
portunity for IIAR conference goers to 
meet other professionals in the industry 
while taking advantage of the techni-
cal knowledge and resources available 
on the exhibition fl oor and at technical 
program presentations. At the same 
time, attendees were introduced to 
Dave Rule, who began his tenure as 
IIAR’s new president at the event.

“This was such an energetic confer-
ence, and it ended on a high note, as the 
most successful event yet for IIAR in 
terms of attendance,” said 2013 Confer-
ence Chair Marcos Braz. “Between the 
record turnout and all the other new 
things we had going on this year, I’d say 
it was really a conference of fi rsts.”

The conference, which was held at 
the Broadmoor Hotel, March 17 – 20, 
drew over 1,200 attendees, many of 
whom were new to the event.

“We had a record number of fi rst-
timer attendees,” said Braz. “That’s 
exciting because new attendees are the 
pulse of our organization. It’s good to 
bring in new people with fresh ideas 
to add to the collective knowledge our 
members represent.”

The new conference attendees repre-
sented a cross-section of the industry, 
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said Braz, with many of them coming 
from the end-user environment, a sector 
IIAR has worked hard to support.

“This just shows how much the 
organization is growing,” said Braz. 
“And that’s due to the hard work 
that has been 
done over the 
last few years 
to make sure 
we’re meet-
ing the unique 
needs of our 
members.”

The IIAR 
convention 
is the most 
tangible way 
for industrial 
refrigeration 
profession-
als to interact 
with their own 
industry, by networking and making 
use of the available technical resourc-
es, said Braz, an effort that is only 
possible with the support of IIAR 
sponsors and exhibitors.

This year, the conference boasted 
more exhibitors than any other year 
and also garnered a record-breaking 
number of sponsorships at the event. 
“These sponsorships are so important 
because they help us sustain the con-

ference fi nancially, 
and they allow 
us to provide the 
things, like coffee 
breaks, lunches 
and social func-
tions, that make 
it nice for every-
one,” said Braz.   

As for exhibi-
tors, one of the 
many ways they 
support the event 
is by introducing 
new information 
and creating a cul-
ture of communi-

cation that showcases the knowledge 
and technology of the industry. 

“The participation of the exhibitors 
and sponsors was vital to the record 
success of this show,” said Braz. 

“IIAR is working hard to 
carry the momentum and 
energy of our sponsors, 
exhibitors and members to 
the upcoming conference 
and heavy equipment show 
in Nashville next year.”
– 2013 Conference Chair Marcos Braz



“Their work demonstrates how active 
and helpful our industry is.”   

Nevertheless, it wasn’t just the 
sponsors and exhibitors that made the 
conference a success, said Braz, who 
pointed out that IIAR members took up 
new initiatives at the committee level.  

“All of the IIAR committees were very 
active at this conference,” said Braz.

He added that the work of the com-
mittees was especially important this 

year because they supported the work 
of IIAR’s international committee, 
which orchestrated the signing of new 
agreements with delegations repre-
senting the ammonia refrigeration 
industry in India, Colombia, Chile, 
Australia and Europe.

The memorandums of understand-
ing, signed at the conference, high-
lighted IIAR’s focus on international 
relationships, calling for the exchange 
of publications, technical knowledge 
and resources as well as plans to pur-
sue new joint initiatives.  

“This was an important moment for 
IIAR because we were able to expand 
our reach as a true international orga-
nization,” said Braz. “That wouldn’t 
have been possible without the hard 
work of all of our committees. They 

produce and refi ne the accumulated 
knowledge and resources that come 
with over 40 years of experience in 
this industry.”

“Because of them, we are able to 
expand the knowledge of our industry 
to other countries with the know-how 
that only IIAR can provide.”

IIAR views the partnerships that were 
formalized at this year’s conference as 
a way to support the growth of the 

industry around the world, said Braz. 
“These agreements, combined with the 
work of our committees, represent a 
pool of knowledge that is being made 
available to countries that might 
otherwise have a hard time accessing 
the experience of our industry. It’s an 
opportunity for the future growth of 
our organization’s members and the 
global exchange of information.”

While international agreements 
were being formalized, IIAR’s confer-
ence attendees were participating in 
the conference technical program, 
which included eight workshops, 
eight technical paper presentations, 
fi ve technical paper presentations in 
Spanish and eight technomercials. 

More “fi rsts” on display at this 
year’s conference were two Spanish-

“We’re thankful for the talents 
and resources that our 
members bring to 
this organization, 
especially the 
effort of all of 
our staff in 
making such 
a large event 
a great success.” – 2013 Conference Chair Marcos Braz



language workshops and one Portu-
guese-language workshop. In addi-
tion, a conference guide was available 
to members for the fi rst time as a 
mobile application.

“This year there was broad involve-
ment of our members,” said Braz. “We 
got several comments that this was one 
of the most inter-
esting conferences 
from a content 
perspective.”

Braz said the 
technical program, 
as well as a special 
CO2 technical 
presentation, gave 
IIAR “the oppor-
tunity to extend 
the conversation 
to other natural 
refrigerants,” this 
year. Two tech-
nical papers in 
particular focused 
on the use of natu-
ral refrigerants in 
applications that 
extend beyond tra-
ditional settings. 

These papers, 
in addition to 
the other ideas 
presented at this 
year’s meeting 
underscore the 
importance of 
always looking ahead as an indus-
try, said Braz. “As an organization, 
we’re always ready to hear about 
developments in our own fi eld, and 
this year, there were plenty of op-
portunities to do that.”

Beyond the technical program, anoth-
er factor that drew attendees to the 2013 
conference was the chance to socialize 
and enjoy the Broadmoor hotel. “The 
Broadmoor was a great place to relax 
and enjoy catching up with friends and 
colleagues in the industry,” said Braz.

We’re very thankful for “the talents 
and resources that our members bring 
to this organization, especially the ef-
fort of all of our staff in making such a 
large event a great success,” said Braz.

Now, IIAR is working to prepare for 
2014, a year that is even more impor-
tant for the association because it will 
feature IIAR’s heavy equipment show, 
said Braz, adding that the event only 
happens once every three years. “IIAR 
is working hard to carry the momen-
tum and energy of our sponsors, ex-

hibitors and members to the upcoming 
conference and heavy equipment show 
in Nashville next year.”

IIAR’s 2014 Industrial Refrigera-
tion Conference & Exhibition, Heavy 
Equipment Show, will be held March 
23 – 26 in Nashville, Tennessee. 

Board of Directors
First Row (seated):  Joe Mandato, Marcos Braz, Bob Port, 
Thomas Leighty, Mark Stencel, Dave Rule

Second Row (seated): Bob Czarnecki, Jim Adler, 
Gary Webster, John Gay, Bent Wiencke

Third Row: Bruce Badger, Paul Bishop, Martin Timm, David Blackhurst, 
Linda McDaniel, Mike Lynch,  Kem Russell, Harold Streicher

Back Row: John Collins, Brian Marriott, Tim Facius,  
Doug Reindl, Don Hamilton, Bruce Nelson, Walter Teeter 
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IIAR Names Members of the Year, Honorary Life Member
MEMBERS OF THE YEAR
IIAR recognized two of its board mem-
bers, Paul Bishop and John Collins, 
by naming them both Members of the 
Year in 2013. The Member of the Year 

award is usually given to only one re-
cipient a year, but, said IIAR chairman 
Bob Port, “These two enthusiastic and 
dedicated volunteers have contributed 
so much to the success and growth of 
our organization that we wanted to 
recognize them both this year.”

As Chairman of the International 
Committee and Chairman of the Code 
Committee, both Bishop and Collins 
went “above and beyond” to complete 
projects and lead initiatives important 
to the industry, said Port.  “John has 

worked tirelessly with the code commit-
tee, and has really driven its efforts this 
year, and Paul has done the same thing 
with the International Committee.”

“They have skillfully executed one 
of the most demanding volunteer 
positions in this organization, the role 
of committee chair,” he said.  The 
Member of the Year award is given 
to individuals who make outstanding 
contributions to the ammonia refriger-
ation industry through their service to 
the association over the preceding year. 
However,  said Port, “Both of these 
men have given so much time to IIAR, 
we’re really recognizing them for their 
efforts over the past fi ve years.”

HONORARY LIFE MEMBER
IIAR’s honorary life member, Brian 
Marriott, was recognized by IIAR for 
the constant work he has done on 
behalf of the industry while holding 
several leadership and volunteer posi-
tions. The honorary life membership 
award is given by IIAR to members 
whose service extends well beyond 
their traditional terms of offi ce and 
who have made contributions that 
have a lasting impact on the industry.

“Brian has contributed so much to 
our organization over the years, it was 
a joy and an honor to be able to nomi-
nate him for lifetime membership,” said 
IIAR chairman Bob Port. “He’s served 
for many years on the standards review 

committee 
and over 
the years he 
has put in so 
many hours 
review-
ing those 
documents. 
When he 
wasn’t 
working, 

he was always fi nishing up some IIAR 
standard or responding to questions on 
behalf of our organization.”

Marriott’s leadership of IIAR includes 
a year-long term as chairman of the IIAR 
Board of Directors from 2008 to 2009, 
as well as his current role as chairman 
of the CO2 Committee. Marriott retired 
last year, but Port said he doubts that 
will slow Marriott down. “He’s still 
working hard for our industry. Like any 
dedicated ammonia guy, Brian has man-
aged to fail at retirement.” 

INDUSTRIAL REFRIGERATION CONFERENCE & EXHIBITION

John Collins (left) and Paul Bishop (right) are presented 
with the IIAR Member of the Year award. Brian Marriott (center) is named an 

IIAR Honorary Life Member.

Andy Ammonia Award Winners Recognized 
for Technical Paper Contributions

The Andy Ammonia awards 
for the 2013 IIAR Industrial 
Refrigeration Conference & 
Exhibition were presented 
this year to Dave Malinaus-
kas of CIMCO Refrigeration 
and David Sánchez Rojas of 
Parker Hannifi n. The Andy 
Ammonia awards are deter-
mined based on the results of 
the technical paper evaluation 
forms completed by those 
who attend technical paper 
sessions. Malinauskas won 
the award for his paper, Ice 
Rink Case Study: Compar-
ing a Transcritical CO2 Direct System 
against an Ammonia Heat Recovery 
System. The paper presented the 
results of a case study which com-
pared the energy consumption of three 

types of refrigeration systems; a basic 
ammonia refrigeration system with 
no heat recovery, an ammonia heat-
recovery system, and a carbon dioxide 
transcritical heat recovery system. 
Meanwhile, David Sánchez Rojas won 

the award for his 
Spanish language 
paper, Estudio de 
un caso real de 
golpe hidráulico en 
tuberías de refriger-
ación con amonia-
co (Case Study of 
Hydraulic Shock in 
Ammonia Refriger-
ation Piping). The 
paper examined a 
recent occurrence 
of this phenom-
enon in a vegetable 
processing facility 

and presented design recommenda-
tions for piping and valve arrange-
ments to minimize the risks associated 
with hydraulic shock while improving 
system safety and effi ciency. 

Dave Malinauskas and David Sanchez Rojas are presented with the Andy Ammonia award
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IIAR  2014

Nashville Convention Center March 23–26

Renew your IIAR Membership early! It’s fast, easy and convenient…  
Just logon to www.iiar.org, go to MY IIAR and click on Renew.
If you have any questions, please contact IIAR at 703-312-4200 or IIAR_request@IIAR.org

UPDATE

ANSI/IIAR 2-2008  
with Addendum B

This update to the American 
National Standard for 
Equipment, Design, and 
Installation of Closed-Circuit 
Ammonia Mechanical 
Refrigerating Systems directly 
addresses issues related to 
valve and flange installation.

Member Price: $50 | Non-Member Price: $80

As always, digital copies of IIAR standards are 
free to IIAR members to view online.

NEW!

Module 7 – Control Valves  
Video and Workbook

Part of the IIAR Ammonia 
Refrigeration Education 
and Training Program 
Series I, Module 7 focuses 
on the characteristics of 
control valves in ammonia 
refrigeration systems.

 
Member Price: $300 | Non-Member Price: $550

Series I Modules 1-7 Complete set now available

IIAR Members receive significant discounts on IIAR 
publications. Contact IIAR for bulk purchase pricing.

Held every three years, the IIAR Industrial Refrigeration Conference & Exhibition, Heavy 
Equipment Show, showcases the latest equipment, products, services and technologies available  
in industrial refrigeration. This popular trade show gives attendees the unique opportunity to network 

with hundreds of industry professionals, and reconnect with clients, representing all aspects of the industrial 
refrigeration community, from around the world.

This year the IIAR Industrial Refrigeration Conference & Exhibition, Heavy Equipment Show,  
will be held in Nashville, TN on Sunday March 23 – Wednesday March 26, 2014. 

Save the date and make plans to see the latest equipment and  
innovations in industrial refrigeration all together in one place.  
Go to www.iiar.org for the latest updates and information  
regarding this event.
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The IIAR International Commit-
tee’s second meeting since becoming 
a formal IIAR working committee 
in 2012 was attended by 54 people. 
After a review of the committee’s 
mission, purpose, scope and regional 
structure, Paul Bishop introduced the 
committee’s vice chairmen appointed 
since the last International Committee 
meeting was held in Milwaukee. John 
Flynn of Emerson Vilter was selected 
as the committee’s Senior Vice Chair.  
As mentioned previously in 
the Condenser, Samir Shah 
is the International Commit-
tee’s Regional Vice Chair for 
India and South Asia and 
Stefan Jensen is the Regional 
Vice Chair for Australia and 
Oceania. Bishop also intro-
duced the recently appointed 
International Committee 
voting members. 

Much of the meeting was 
dedicated to presentations 
by IIAR’s alliance partners around 
the globe. On behalf of the Australian 
Refrigeration Association, Steffen 
Jensen discussed Australia’s new 
Carbon Equivalent HFC levy and its 
impact on the HVAC&R industry in 
Australia (see last issues Global View 
Column for more details).

Anne Xu of Parker Hannifi n China 
indicated that the current plans of 
China’s government call for an in-
crease in cold storage capacity from 
12.76 million cubic meters to 23 mil-
lion cubic meters by 2015. The gov-
ernment’s focus on food safety, energy 
savings, environmental friendliness 
and safe operation of refrigeration 
systems will create new opportunities 
for ammonia refrigeration in China. 

Eurammon Chair, Monica Witt, 
highlighted Eurammon activities 
promoting the use of natural refriger-
ants including the upcoming sympo-
sium in Schaffhausen, Switzerland on 
June 27 and 28, an annual gathering 

of members and clients consisting of 
lectures as well as awards promoting 
innovations in natural refrigerant ap-
plications. Monica noted the growing 
popularity of CO2 refrigeration ap-
plications in Europe.

Andy Pearson, representing the 
U.K.’s Institute of Refrigeration, sug-
gested that IIAR’s allied associations 
should identify IIAR publications 
useful to their members and that they 
negotiate arrangements with IIAR 

so they can adapt the language and 
format to suit their regions.

Speaking on behalf of the Associa-
tion of Ammonia Refrigeration in 
India, Samir Shah indicated that most 
industrial refrigeration installations in 
India (up to 85 percent) are in rural 
locations where design standards tend 
to be very low. Ammonia installations 
in areas previously considered rural 
face stricter regulations as a conse-
quence of increasing urbanization. 
Despite recent developments affecting 
the industry including new technical 
standards for industrial refrigeration 
from April 2010, Shah pointed out 
that there will be a great deal of regu-
latory uncertainty at least until after 
the Indian elections in 2014. In the 
meantime, strengthening education 
and awareness is their main focus. 

Raul Perea spoke on behalf of 
ACAIRE (the Colombian Associa-
tion of Air Conditioning and Refrig-
eration). He highlighted ACAIRE’s 

initiative to create an industrial 
refrigeration course delivered via the 
internet.  The next CIAR (Iberoameri-
can Congress of Air Conditioning 
and Refrigeration) will be organized 
and hosted by ACAIRE in Cartagena, 
Colombia from July 22 - 24, 2013.

Patrick Fossey presented for the 
Chilean Chamber of Refrigeration 
and Air Conditioning.  In 2012 the 

chamber created an am-
monia committee and 
began working with the 
Chilean Government to 
create a good practice 
manual (discussed in a 
previous Global View 
column). A fi nal draft for 
review is expected soon.  

One of the IC’s main 
initiatives is the series 
of Industrial Refrig-
eration Seminars in Latin 

America. A special meeting for Latin 
America an hour before the main IC 
meeting was attended by 36 people. 
At the beginning of the meeting 
Federico Alarcon, IIAR’s Marketing 
Coordinator for Latin America based 
in Mexico City, presented an over-
view IIAR’s various investments and 
initiatives relating to Latin America 
including the ongoing development 
of Spanish language content. This 
was followed by an open discussion 
about factors for the continued suc-
cess of the seminars including a spirit 
of collaboration among the various 
members involved, fi nancial balance 
and the academic level.  Several IIAR 
member companies’ joint efforts to 
handle the local organization of the 
2012 Seminar in Santiago, Chile was 
cited as an example of the spirit of 
collaboration needed to run a suc-
cessful regional seminar.  Attendees 
stressed the importance of focus-
ing on the educational mission of 

International 
Committee Meets 
for Second Time 
as Offi cial IIAR 
Working Committee
BY CHRIS COMBS, IIAR INTERNATIONAL PROGRAMS DIRECTOR

Much of the meeting was 
dedicated to presentations 
by IIAR’s alliance partners 
around the globe.
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global VIEW

the seminars (many countries in the 
region lack specialized programs in 
refrigeration studies) and promoting 
and bringing IIAR to Latin America 
(where many can’t afford to par-
ticipate in IIAR’s U.S. based events) 
rather than focusing on particular 
commercial interests. Another sugges-
tion was to have more presentations 
based on content previously pub-
lished by IIAR.

A group of IIAR members in Costa 
Rica indicated they were ready to begin 
preparing for a seminar there. Another 
IIAR member proposed hosting a future 
IIAR seminar in Panama. IIAR Interna-
tional Programs Director, Chris Combs, 
noted that a three-year cycle would be 
more realistic than a two-year cycle for 
covering all the potential seminar host 
countries in Latin America and present-

ed a regional approach in which there 
would be no more than one meeting in 
each sub region (fi rst, Central America 
and the Caribbean, second, Andean 
Countries and third, the Southern 
Cone) in any given membership year. 
The discussion also focused on whether 
IIAR would include Mexico and Ven-
ezuela as seminar locations.  

Following the discussion on Latin 
America, John Flynn made a presen-
tation on the activities of other IIAR 
committees including possible tie-ins 
to International Committee activities. 

Combs reminded the committee about 
the International Affi liate membership 
program which makes IIAR member-
ship available to individuals in the BRIC 
countries and countries listed in article 
fi ve of the Montreal Protocol for only 
US$100.  He noted that the number of 

international affi liates grew from 15 to 
59 since March 2012 and that IIAR had 
a total of 261 members outside the U.S. 
at the time of the meeting. 

Combs announced that he had begun 
working from a home offi ce in South 
Africa in order to be with his wife who 
is working on a project based in Preto-
ria scheduled to end in June 2015. 

The IC meeting ended with a discus-
sion of new business and Paul Bishop’s 
inquiry regarding opportunities for the 
International Committee to make a 
difference. Guy Cloutier suggested that 
a French language task force might ad-
dress the needs of a group of members 
in Quebec who proposed forming a 
French speaking chapter. Responding 
to Paul Bishop’s inquiry, John Mott 
asked if there are any IIAR initiatives 
planned for hydrocarbons. 

IIAR hosted delegations from numer-
ous associations at the Industrial 
Refrigeration Conference in Colorado 
Springs including Jin Jaiwei, Yin 
Congxu and others from the Chinese 
Association of Refrigeration; Nikhil 
Raj, Samir Shah and others from the 
Association of Ammonia Refrigera-
tion in India; Dr. Karin 
Jahn and Monica Witt 
of Eurammon; and Andy 
Pearson of the Institute 
of Refrigeration in the 
United Kingdom.  Three 
additional associations 
were welcomed for the fi rst time at 
IIAR’s 2013 annual meeting: ACAIRE 
(or the Colombian Association of 
Air Conditioning and Refrigeration), 
Australian Association of Refrigera-
tion (AAR) which was discussed in 
the last issue of the Condenser, and 
the Chilean Chamber of Refrigeration 
and Air Conditioning.  

In a ceremony held in the afternoon 
of Tuesday, March 19, IIAR entered 
into 4 separate agreements with some 
of the organizations just mentioned.  
The current senior offi cers of IIAR, Bob 

Port, and Eurammon, Monica Witt, 
signed a modifi ed IIAR-Eurammon 
Memorandum of Understanding 
(MOU) strengthening the commitment 
of both organizations to participate in 
each other’s meetings.  Silvio Toro, the 
president of ACAIRE’s refrigeration 
chapter, joined Port in signing the fi rst 

IIAR-ACAIRE MOU.  Stefan Jensen 
signed the initial IIAR-AAR MOU and 
the delegates of the Chilean Chamber 
of Refrigeration, Patrick Fossey and 
Raul Bunster, delivered the fi rst MOU 
between IIAR and the Chilean Cham-
ber which had previously been signed 
by the Chamber’s President Heinrich 
Stauffer both of which were signed by 
Port at the Ceremony. Each of these 
associations are now allied associations 
of IIAR.  Nikhil Raj, the President of the 
Association of Ammonia Refrigeration 
in India (AAR), also participated in a 

ceremonial signing of the MOU previ-
ously executed by IIAR and AAR. Also 
present at the signing ceremony were 
Dave Rule, Samir Shah of AAR, Klaas 
Visser of ARA, Raul Perea of ACAIRE 
and Dr. Karin Jahn of Eurammon.

The relationship described in the 
MOUs signed that day includes the 

exchange of news publications, 
sending representatives to the 
main conference or meeting of 
the other association, transfer-
ring technical knowledge and 
holding meetings to plan joint 
initiatives which benefi t both 

parties. Each allied association is able 
to nominate a voting member to the 
International Committee. Furthermore, 
the MOUs signed with the associations 
from Colombia and Chile establish a 
potential role for the allied associations 
as the main local organizers for the 
IIAR Industrial Refrigeration Seminars 
in their respective countries or regions.  
The intention of these alliance relation-
ships is to more effectively promote the 
safe and effi cient use of ammonia and 
other natural refrigerants in refrigera-
tion applications worldwide. 

IIAR Welcomes Associations from 
Around the World, Signs Four 
Agreements in Colorado Springs
BY CHRIS COMBS, IIAR INTERNATIONAL PROGRAMS DIRECTOR

Each of these associations are 
now allied associations of IIAR.
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Editor’s Note:
The technical paper “Personal 

2013 IIAR Industrial Refrigera-

purpose of this paper is to build 
upon the background used in 

PPM regulatory interpretation to 
limit the use of Level B personal 

tion has gathered new informa-

and has additional experience 
available today to provide an 

alternative to using the Level A 

option in levels of ammonia less 

approve a performance-based PPE 
ensemble created with a combi-
nation of protective clothing op-

tions to address identifi ed hazards 
rather than relying exclusively on 
one of the four EPA created levels 

years in the emergency man-
agement business. Thirty-three 

of those years were in the fi re 

has worked as president of the 
Ammonia Safety and Training 

organization founded in 1987. 
ASTI said its team is dedicated to 
making ammonia the most safely 

managed hazardous material in 

its ongoing goal is to continue to 
work on ways to accurately por-

of ammonia and to educate public 
safety and end-user emergency 
responders on how to properly 

manage an emergency event.
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Personal Protective Equipment 
(PPE) for NH3 Releases Less 
Than 15,000 PPM of Vapor
INTRODUCTION AND BACKGROUND
BY GARY W. SMITH, AMMONIA SAFETY AND TRAINING INSTITUTE, PRESIDENT

The federal Occupational Safety and Health 
Administration sets the safe work practice 
guidelines that employers must comply with as 
minimum standards. Many states have assumed 
administering authority and have the right to 
defi ne a higher standard of safety, when local 
hazards and special conditions exist. 

The information used to produce the recom-
mendations in this document was gathered from 
federal OSHA requirements, ASTI-related experi-
ences in handling anhydrous ammonia releases, 
and from related technical information about 
personal protective equipment, or PPE, standards.

Levels of response into environments contain-
ing ammonia vapor were defi ned in October 
of 1991 in an OSHA Standard Interpretation 
Letter written by Patricia K. Clark, Regional 
Director of Compliance Programs for OSHA. 
She was answering a question from a fi refi ghter 
who wanted clarifi cation on the most appropri-
ate level of PPE to wear within ammonia vapor 
during an emergency event. Following is the key 
summary that Director Clark provided in her 
Interpretation Letter:

“Generally, we would expect emergency re-
sponders to respond in Level A suits to unknown 
concentration levels and levels at or above 
one-half the Immediate Dangerous to Life and 
Health, or IDLH, level. The IDLH for ammo-
nia is 500 parts per million, or PPM, (now 300 
PPM) and one half that level is 250 PPM (now 
150 PPM). However, ammonia is an inhalation 
hazard at 1,000 PPM and not a skin absorption 
hazard. Ammonia begins to affect moist skin at 
exposures greater than 10,000 PPM (1 percent) 
(mild irritation) and at concentrations great than 
30,000 PPM (3 percent) a stinging sensation is 
observed. Therefore, the general procedure of 
using Level A equipment at half the IDLH may 
be unduly conservative for ammonia exposures. 
For ammonia it may be more appropriate to 
respond in Level A gear to exposures of half the 
threshold for skin irritation, or 5,000 PPM.”

The International Institute of Ammonia Refrigera-
tion, or IIAR, Ammonia Safety Data Book adopted 
the 5,000 PPM standard for setting the maximum 
limit for using Level B ensembles in ammonia vapor.

PURPOSE AND SUMMARY 
RECOMMENDATION: 
The purpose of this paper is to build upon the 
background used in 1991 that established the 
5,000 PPM regulatory interpretation to limit 
the use of Level B PPE. ASTI has gathered new 
information, identifi ed new technology, and has 
additional experience available today to pro-
vide an alternative to using the Level A option 
in levels of ammonia less than 15,000 PPM. 
We are recommending that OSHA approve a 
performance-based PPE ensemble created with 
a combination of protective clothing options to 
address identifi ed hazards rather than relying 
exclusively on one of the four EPA created levels 
of PPE (Level A, B, C, or D). 

The hazard analysis on 15,000 PPM of anhy-
drous ammonia vapor reveals that the inhalation 
hazard is high, requiring a self-contained breath-
ing apparatus, and the skin damage hazard is low. 

The following is a quote from the Industrial 
Hygiene and Toxicology Volume II, also known 
as the Patty Handbook, (Frank Patty, Editor, 
published in 1963, Library of Congress number 
58-9220). We believe that OSHA Regional Di-
rector Patricia Clark used this information when 
defi ning skin damage threat.

 “During the approval testing of respiratory 
protective devices, the author has observed that 
atmospheres of one percent ammonia are mildly 
irritant to the moist skin, those of two percent 
have a more pronounced action, and concentra-
tions of three percent or greater cause a stinging 
sensation and may produce chemical burns with 
blistering after a few minutes of exposure.”

The range of concern for ammonia vapor 
begins with mild irritation at 10,000 PPM and in-
creases to a stinging sensation felt at 30,000 PPM. 
The decontamination procedure for dealing with 
a vapor irritation is to aerate the skin and PPE 
clothing with fresh air from a portable fan.

The following is a summary of the fi ndings 
that support ASTI’s desire to defi ne a safer PPE 
alternative to using Level A PPE for working in 
atmospheres less than 15,000 PPM of anhydrous 
ammonia vapor.
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sociated with PPE suit-up to en-
ter low-level vapor (under 15,000 
PPM of ammonia) will help 
achieve the response objectives 
set for engagement in the fi rst 30 
minutes of an emergency event. 
The need for rapid entry res-
cue, defensive mitigation of the 
emergency event, and ability to 
perform reconnaissance to secure 
the information needed to plan a 
longer-term response strategy oc-
curs during the fi rst 30 minutes. 
The overall risks and threats that 
materialize in the fi rst 30 minutes 
can be quickly and effectively 
mitigated to contain and control 
an emergency event 
that might otherwise 
increase to higher 
concentrations and a 
greater level of risk 
and threat to respond-
ers and downwind 
receptors.

on than Level B protection. The 
stresses and medical oversight 
needed to wear a fully encap-
sulated suit present life safety 
challenges for the responder that 
can be more of a concern than the 
potential of minor skin irritation 
from exposure to ammonia vapor 
under 15,000 PPM. 

ployers use a Level A response 
team is incorrect. The trend 
for employers who work with 
ammonia has been to drop all 
emergency response that requires 
an offensive strategy and, instead, 
count on public safety to engage 
hazmat response teams to contain 
and control an emergency event. 
Many public agency responders 
do not have a level A technician-
trained response team immediate-
ly available. They may count on a 
regional response team that takes 
more than an hour to become 
operationally available. 

an unattended ammonia emer-
gency can be mitigated if employ-
ers are given a more realistic PPE 

emergency response plan option 
to engage offensively to contain 
and control an ammonia release 
during the fi rst thirty minutes.

itself create signifi cant wearer 
hazards, such as heat stress, 
physical and psychological stress, 
and impaired vision, mobility, 
and communication. The greater 
the level of chemical protective 
clothing, the greater the associ-
ated risks. For any given situation, 
equipment and clothing should be 
selected to provide an adequate 
level of protection. Overprotec-
tion, as well as under-protection, 
can be hazardous and should be 

avoided (quoted from the OSHA, 
Section 7, Chapter #1, Chemical 
Protective Clothing). 

CASE HISTORY — NYC FIRE DE-
PARTMENT FOUND AN ALTERNA-
TIVE TO LEVEL A ENTRY FOR ALL 
HAZARDOUS VAPOR-RELATED 
EMERGENCY THREATS: 
The risk to the responder using 
Level A ensemble is high, especially 
when the responder is not comfort-
able or experienced in emergency 
circumstances. An article published 
in Fire Chief magazine (September 
2011), revealed that the New York 
Fire Department made the decision 
to reduce the level of risk to the 
responder by creating an optional 
PPE clothing ensemble rather than 
mandating Level A fully encap-
sulated suits to handle all vapor 
releases of toxic inhalation hazard-
ous vapor. The following is a quote 
from that article:

“While all of the units are trained 
for life-safety operations (assess-
ment, packaging and removal) in 
the Hot Zone, only the Hazmat 
Technician II units and Hazmat 
Company 1 are trained for the 
mitigation of incidents that require 

vapor protection. Prior to upgrad-
ing its chemical protective clothing, 
or CPC, program, the FDNY issued 
Level A suits to these units.

New options: the department 
discovered that for hot-zone 
responses, fully encapsulated gas-
tight garments, i.e., Level A suits, 
pose several challenges for the fi rst 
responder. For instance, such suits 
trap heat and put the responder 
at risk for heat injury. Also, vision 
is obscured when moisture (sweat 
and respiration) condenses on the 
inside of the visor. If that wasn’t 
problem enough, the bulkiness 
of the suit material required the 
wearing of oversized boots, and the 

glove system com-
promised dexterity. 
The combination of 
obscured vision, ill-
fi tting footwear and 
decreased dexter-
ity, increased the 
potential for injury. 
The packaging and 

removal of exposed victims are 
physically demanding tasks that 
underscore the limitations of using 
fully encapsulated CPC for hazmat 
rescues.

It should be noted that the levels 
of protection (A, B, C and D) out-
lined in CFR 1910.120 are design 
standards, not performance stan-
dards. In contrast, NFPA standards 
are performance-based, and they 
infl uenced the FDNY’s decision to 
upgrade its CPC program.

NFPA standards that are appli-
cable to this discussion include the 
following:

NFPA 1971:  Standard on Protec-
tive Ensembles for Structural Fire 
Fighting and Proximity Fire Fighting

NFPA 1991: Standard on Vapor-
Protective Ensembles for Hazard-
ous Materials Emergencies

In 2007, NFPA 1994, Standard 
on Protective Ensembles for First 
Responders to CBRN Terrorism In-
cidents, was released. This standard 
parallels the rescue mission of FD-
NY’s tiered-response system. Because 
of this standard, as well as innova-
tions that were occurring at the time, 
the department further evaluated its 
hazmat equipment and tactics, with 

clothing should be selected to provide 
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the following objectives: increase 
department response capabilities with 
mission-specifi c protection; improve 
responder safety; and, decrease physi-
cal impact on responders.

As a result, two garments were 
selected for inclusion in the depart-
ment’s CPC program.

The Trelleborg Trellchem VPS 
Flash Suit was selected as an 
upgraded and improved Level A 
suit for mitigation missions per-
formed by Hazmat Company 1 and 
Hazmat Technician II units.

Performance improvements in-
clude the following:

standard in NFPA 1991;

7.3-pound weight savings, which 
decreases physical strain;

es safety by improving vision;

require the use of oversized boots.

The VPS Flash Suit improves safe-
ty and decreases the demands placed 
on hazmat technicians. Mitigation 
missions often require fi ne motor 
skills to make repairs; consequently, 
improvements in vision and dexter-
ity increase the chance of a success-
ful response using one entry team.

In addition, the Lion MT-94 was 
selected for rescue missions within 
the hot zone. Performance improve-
ments compared with the legacy 
Level A suits include the following: A 
3- to 4-minute donning time, which 
improves the time-to-victim contact; 
visibility is not an issue due to the 
non-encapsulating design; a glove 
system that provides superior dexter-
ity and protection; a substantial 
reduction in heat stress and physical 
demand on the fi rst responder; and 
enhanced garment durability. 

The MT-94 is a non-encapsulated, 
gas/vapor-tight garment that is 13 
pounds lighter than the previous 
Level A suit. The substantial im-
provements in decreasing heat stress 
are due in large measure to the gar-
ment’s unique material, W.L Gore’s 

Chempak fabric, that was developed 
in response to military and fi rst 
responder requests for a lightweight, 
highly mobile and durable garment 
for use in chemical and biological 
incident response. The fabric sand-
wiches a protective barrier between 
two layers of Nomex fabric.

Reduced heat generation was 
achieved primarily through the 
dramatically decreased weight of the 
garment, but also by increasing its 
fl exibility compared with the Level 
A suit. Heat stress can be reduced 
further by wetting the garment with 
water. A combination of conduc-
tive and evaporative cooling occurs 
when the garment is wetted, which 
decreases the thermal load on the re-
sponder. In turn, reducing heat stress 
and physical exertion decreases air 
consumption. So, the responder can 
remain safely in the Hot Zone for 
longer periods. In training exercises, 
the department has seen a marked 
increase in the number of extrac-
tions a CPC team can complete 
before members deplete their air 
supplies. Moreover, the garment’s 

simplifying 
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improved durability has allowed an 
expansion of tactical areas of opera-
tions to include incidents that were 
considered too damaging to the 
Level A suit, e.g., collapsed debris 
areas. Finally, the MT-94 also can be 
utilized by a rapid-intervention team 
to respond to injured members of a 
mitigation team.”

ASTI RECOMMENDATION ON A 
STANDARD OPERATING PROCE-
DURE FOR ENGAGING IN LEVELS 
OF AMMONIA VAPOR OF LESS 
THAN 15,000 PPM WITH NO 
EVIDENCE OF DENSE GAS CLOUD 
GREATER THAN 3 CUBIC FEET

PPE Parameters: The PPE 
recommendations made herein are 
designed to protect the responder 
(person wearing the gear) within 
the specifi cations of the outer pro-
tective suit plus a buffer protection 
provided by clothing worn under 
the outer suit in case the responder 
experiences a sudden and unfore-
seen exposure to threats beyond 
what was evident when entering 
the hot zone, e.g., a small aerosol 
release suddenly becomes a large 
aerosol release (greater than 3 cubic 
feet) or suit damage results in a 
vapor leak through the outer suit. 

The Incident Commander and 
responders must be trained tech-
nicians to engage any offensive 
operation within the hot zone. They 
must have a full understanding of 
the hazards, risks, and threats, and 
they must be equipped with proper 
monitoring equipment to determine 
that entry into the hot zone is safe 
within the scope of the adopted 
PPE emergency response SOP(s). 
The hot zone hazards, risks, and 
threats may be pre-defi ned in a 
Hazard Zone Checklist that is 

included in the emergency plan, or 
within an ICS 215A form and/or an 
ICS 208 form that defi nes hazards 
and mitigations for the hazards 
within the hot zone before entry is 
allowed by the responders. 

Hazard Zone Disclaimer: The 
PPE recommendations defi ned 
within this document are not 
intended to cover a circumstance 
in which the responder is entering 
a hot zone that involves an out-
of-control aerosol release that is 
developing into a dense gas cloud 
(greater than three cubic feet) 
and is moving towards a source 
of ignition, or spreading at a rate 
that will place responder(s) at an 
uncertain level of risk. An out-of-
control aerosol stream may have 
the potential to transition into a 
highly fl ammable and extremely 
cold environment within several 
minutes. This would require the 
highest level of PPE with a fully 
encapsulated entry suit, fl ash-fi re 
protection, and thermal insulated 
clothing and gloves that resist dam-
age at temperatures as low as -80°F. 
Entry into an atmosphere that 
threatens to transition to this type 
of circumstance is not within the 
scope of the PPE recommendations 
provided herein. 

Identifi cation of the hazards or 
suspected hazards: ASTI rec-
ommends that a Pre-Emergency 
Readiness Checklist and a Hazard 
Zone Checklist (provided as an ap-
pendix to this document) be created 
for every facility using anhydrous 
ammonia. This information helps 
defi ne the level of PPE engagement 
using a faster and more accurate 
hazard analysis. The pre-arranged 

hazard analysis provided within the 
Pre-Emergency and Hazard Zone 
checklists defi nes the hazards, risks, 
and threats, as well as the defen-
sive measures used to reduce the 
impact of the ammonia release. The 
Hazard Zone details are put into 
place by a Command Team made 
up of an Incident Commander, 
Lead Responder, Evacuation Group 
Supervisor, and Notifi cation Unit 
Leader. An Incident Commander 
may appoint a Plans Section Chief 
or a Safety Offi cer to develop a 
Situation Status Report and ad-
vanced hazard analysis for engage-
ment beyond the fi rst thirty minutes 
of emergency response engagement.

There are seven hazard scenar-
ios that the SOP for entering any 
atmosphere above PEL (Permissible 
Exposure Level), Isolation Zone, or 
Hot Zone must address: 

Defensive action in atmo-
spheres less than IDLH and 
greater than PEL: Evaluate and 
prepare for the hazards, risks, 
and threats associated with entry 
into the hazard zone by review-
ing the Pre-Emergency Readiness 
checklist and/or the Hazard Zone 
checklist provided in the emer-
gency plan, or develop an ICS 
215A hazard analysis.

Engaging in command and sup-
port functions: Those conduct-
ing command assignments on the 
outer perimeter of the Isolation 
Zone or Protective Action Zone 
may experience an occasional 
shift of vapor and may need an 
escape hood or APR. Levels of 
ammonia may exceed the IDLH 
temporarily. The same is true for 

1. Dr. Steve Curry, MD, FACMT, FAACT, is the Director of the Department of Medical Toxicology, Banner Good Samaritan Medical Center, and is an experienced 
lecturer about the toxic effects of ammonia. He is the medical advisor for the Phoenix Fire Department. 

Timothy Brady, Ph.D., FACHE, FHFMA, is the Regional Inspector General at the US Department of Health and Human Services in San Francisco, California, and is 
a 20-year supporter of ASTI training. Dr. Brady has repeatedly presented on the health risks associated with ammonia at Safety Day presentations for many thou-
sands of end-users, public safety personnel, and regulators of anhydrous ammonia.

Dr. Paul Nony, Senior Toxicologist from the Center for Toxicological and Environmental Health, is an experienced emergency responder to major events involving 
toxic inhalation gases. Dr. Nony is a respected speaker at hazmat conferences and has worked with ASTI for the last fi ve years.

Richard A. Nickle, Agency for Toxic Substances and Disease Registry (ATSDR), performed a data search for medical reports on injury related to exposure to anhy-
drous ammonia vapor. This search revealed no technical data that would clarify the levels of exposures to ammonia vapor.

Dr. Shelley DuTeaux, Emergency Services Coordinator for the Offi ce of Emergency Response, California Air Resources Board. Dr. DuTeaux provides toxicological 
and health-based technical support to incident command, local air districts, and state agencies during major toxic air releases and other emergencies with air qual-
ity impacts. She has been a featured speaker at Ammonia Safety Day training in Salinas, CA, and Phoenix, AZ
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those performing decontamina-
tion on a person who has aerosol 
or liquid burns. 

Those trapped in an ammonia 
contaminated environment may 
also use an escape hood to move 
through ammonia vapor that 
exceeds the IDLH limits. ASTI rec-
ommends that a person should not 
escape through a dense gas cloud 
of ammonia without the highest 
level of respiratory protection.

Incidental control of an emer-
gency event as defi ned by OSHA 
limits: The defi nition of Incidental 
control is provided in the Defi ni-
tions section of this 
document. 

Entry into the hot 
zone for levels of risk 
above the IDLH: The 
Incident Commander 
and entry team must 
be technician trained. 
They will conduct 
a pre-entry briefi ng 
to assure that the 
Incident Action Plan 
(IAP) and Safety Plan 
address the acknowl-
edged hazards and 
risks. The Hazard Zone Check-
list, ICS 215A, and/or ICS 208 
may be used to support the IAP. 
The entry team must be support-
ed by back-up, decontamination 
set-up, and rehab support. On-air 
time must be monitored by the 
IC or Safety Offi cer.

Entry to perform reconnais-
sance and hazard assessment: 
Responders may not have all the 
evidence needed to properly judge 
the hot zone and will need to en-
ter to assess the conditions before 
initiating containment and control 
measures, other than incidental 
control on the way to and from 
the Hot Zone. Entry into IDLH 
conditions requires the same level 
of oversight as described in the 
previous bullet statement.

Entry for rapid extrication “grab 
and go” rescue: Rescuing a 
person who is down within the 
hot zone is the most challenging 

response protocol for the em-
ployer to create. The fi rst steps of 
the rescue will require a hazard 
assessment. Those participating 
in rapid extrication rescue must 
be trained on how to perform the 
rescue evolution. The options for 
rescue include: defensive measures 
(reduce risk by managing the 
release using mitigations), place-
ment of a portable fan to move 
the ammonia vapor away from 
the rescue victim, entry to supply 
the victim with PPE to survive the 
exposure, and entry to move the 
victim from the hot zone.

POTENTIAL EXPOSURE, 
E.G., INHALATION, INGESTION, 
AND SKIN ABSORPTION: 
Ammonia presents a high level of 
respiratory threat and a reduced 
level of concern for skin damage, es-
pecially at exposure levels of 10,000 
PPM or less (based upon the condi-
tions defi ned in PPE Parameters and 
limitations prescribed by ASTI and 
described within this document). 
The OSHA standard is clear that the 
transition from APR (Air Purifying 
Respiratory) to SCBA occurs at the 
IDLH of 300 PPM. 

Inhalation Hazard: The hazards 
of vapor exposure of 15,000 PPM 
or less represent a respiratory threat 
that can be mitigated with an APR 
at levels below 300 PPM. A Self-
Contained Breathing Apparatus is 
required at levels above the IDLH. 

Ingestion Hazard: The full-face 
mask APR or SCBA will provide 
adequate protection from the threat 
of ingesting ammonia. There will be 
no other details provided to address 

ingestion of ammonia because the 
PPE SOP begins with the manda-
tory use of an APR or SCBA to 
mitigate this threat. 

Skin Absorption: Exposure to am-
monia vapor has been characterized 
by OSHA Region II Director Patri-
cia Clark as being “mild irritation” 
at 10,000 PPM and a “stinging 
sensation” at 30,000 PPM. ASTI has 
conducted live ammonia PPE testing 
that confi rms that assessment.

ASTI conducted a data search for 
medical reports and specifi c medi-
cal fi ndings regarding skin tissue 
burns associated with exposure to 

anhydrous ammonia 
vapor. 

The conclusions of 
the medical advisors1 
who were consulted 
reveal that there are 
little or no medical 
fi ndings in recent 
history that provide 
medical evidence 
of serious injury 
due to exposure to 
ammonia vapor in 
atmospheres less than 
15,000 PPM. There 
is plenty of medical 

evidence of inhalation injury and 
thermal, chemical burns associated 
with exposure to aerosol stream and 
liquid ammonia exposure.

The alkaline burns associated with 
ammonia occur when anhydrous 
ammonia mixes with water, as in 
contact with body fl uids (eyes and 
respiratory track). When signifi cant 
amounts of vapor mix with body 
fl uids irritation begins to develop 
starting with itching eyes and a tick-
ling sensation at 150 to 700 PPM, 
progressing to airway closure due to 
the irritation created in the esopha-
geal airway at 1500 to 2700 PPM.

The pH of ammonia becomes 
a factor for skin irritation when 
anhydrous ammonia mixes with 
water. A weak alkaline is developed 
(maximum of 11.2 pH). Direct expo-
sure to skin moisture , usually body 
sweat in the armpits or groin, pro-
duces mild skin irritation at 1 percent 
(10,000 PPM). Skin irritation at 3 

The Incident Commander and entry 
team must be technician trained. They 
will conduct a pre-entry briefi ng to assure 
that the Incident Action Plan (IAP) and 
Safety Plan address the acknowledged 
hazards and risks.
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percent (30,000 PPM) creates a cold, 
stinging sensation. Skin exposure can 
be decontaminated by an air-driven 
portable fan. When exposed to 
aerosol dense gas or liquid ammonia, 
the victim should be showered with 
water for at least 15 minutes.

CASE HISTORY EXPERIENCES 
BY VICTIMS CAUGHT IN DENSE 
GAS CLOUD LEVELS OF AMMO-
NIA VAPOR THAT SIGNIFICANTLY 
EXCEEDED 10,000 PPM 

and her son who were caught in 
an ammonia cloud on a Houston 
freeway: Mickey experienced no 
skin injury but did experience 
signifi cant respiratory damage. 
Her 2-year-old son experienced 
no signifi cant long-term injury 
because Mickey covered 
him with a coat that 
shielded him from dense 
gas exposure.

Dakota, train derailment: 
Approximately 1 mil-
lion pounds of ammonia 
traveled through Minot. 
Exposures within some 
of the homes exceeded 
1,000 PPM. There was no evi-
dence of ammonia skin burns. 

Yuma, Arizona: He was thrown 
to the ground when a condenser 
failed due to over-pressure that 
instantaneously released a large 
volume of ammonia. The concus-
sion of the mechanical explosion 
threw Jose on his back and he was 
completely covered in an aero-
sol dense gas cloud. He held his 
breath, closed his eyes, and ran out 
of the ammonia cloud. He suf-
fered thermal burns and chemical 
burns to his lower torso because 
his clothing (pants and boots) 
were left on during and after initial 
decontamination. The high pH of 
the aqua-ammonia solution caused 
serious chemical burns. Jose’s face 
and upper torso did not show any 
evidence of vapor burn. 

department in Yuma, Arizona, 
worked with ASTI to test the 

protection of fi refi ghter turn-
out gear while performing a 
tarp and cover evolution over 
a high-pressure/high-volume 
aerosol ammonia release (150 
psi through a 3/4” outlet). Two 
fi refi ghters got too close to the 
aerosol release and were caught 
in a visible dense gas cloud. The 
ammonia vapor (at about 30,000 
PPM) entered the legs of their 
turnout pants. They immediately 
went to the decontamination fan 
for decontamination. The vapor 
burning sensation was mitigated 
within several minutes and there 
was no evidence of skin irrita-
tion. The fi refi ghters were wear-
ing knee-length shorts under their 
turnouts, so the irritation factor 

was more signifi cant than if they 
had been wearing long under-
wear or cotton pants.

ASTI-RECOMMENDED 
CHANGES TO SKIN 
PROTECTION STANDARDS
On three different occasions, ASTI 
has tested exposure levels when 
wearing overalls, CBRN fi rst 
responder overalls, fi re turnouts, 
Level B (un-taped), and Level B 
(taped). The tests were conducted 
inside training buildings at the 
Military Operations on Urban Ter-
rain (MOUT) training facility at 
Fort Ord in California. OSHA and 
EPA offi cials witnessed the tests. 
ASTI team members, the Salinas 
Fire Department Hazmat Team, and 
the 95th Civil Support Team from 
Hayward, California, participated in 
the ammonia vapor PPE evaluations. 
The results of the testing consis-
tently showed that exposure within 
the 1 percent to 3 percent mixture 
is consistent with Ms. Clark’s letter 
regarding skin exposure. 

The test procedure was con-
ducted within an enclosed 20’ x 
30’ room with an 8’ ceiling. Small 
amounts of liquid ammonia (ap-
proximately 2 cups per spill) were 
dropped on the cement fl oor. The 
ammonia vapor evaporated into 
a small cloud and then dispersed 
into the room, slowly building up 
the ammonia vapor concentrations. 
Four entry team responders were 
dressed in different levels of PPE: 
1) CBRN protective overalls with 
charcoal-fi ltering protective layer; 
the entry person wore shorts; 2) 
Nomex overalls with cotton blend 
pants and shirt under the overall; 
3) Fire turnouts meeting NFPA 
standards for fi re protection; 4) 
Level B over-suit with no taping of 

the arms, legs, and face 
mask; 5) Level B over-
suit taped at the arms, 
legs, and zipper fl ap 
(upper torso). The face 
mask seal was a built-
in gasket connection 
(available with some 
suits) and/or a Nomex 
hood that overlaps the 
face mask.

The room was moni-
tored by two handheld ammonia 
monitors and Honeywell ammonia 
sensors strategically located within 
the room. The concentration of 
ammonia vapor was monitored as 
those who were exposed walked 
about the room to simulate work-
ing in ammonia vapor conditions.

The ASTI fi ndings are categorized 
for the various levels of skin protec-
tion as follows:

shorts with unprotected legs from 
the knees down): Those who wore 
overalls with no second layer of 
clothing (long-legged pants) and 
open cuffs were the fi rst to experi-
ence skin irritation on the legs 
and crotch area at approximately 
8,000 to 10,000 PPM. 

shirt under the overalls: skin irri-
tation began with a sense of cold 
and slight stinging sensation at 
approximately 17,000 PPM.

physical comfort afforded by the 
ASTI-recommended levels of PPE 
will result in a safer overall response.
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minor skin irritation in moist 
areas of the body was felt.

minor irritation at approximately 
25,000 PPM.

no discomfort at levels above 
25,000 PPM.

In all cases, skin irritation was 
mitigated by decontamination with 
a portable fan. 

Responders must comply with 
OSHA requirements for PPE re-
sponse and be properly equipped 
with appropriate respirators. The 
hot zone environment, where entry 
takes place, must be monitored 
with handheld or fi xed system 
monitoring that reads the constant 
exposure levels. Decontamination, 
medical readiness, safety over-
sight, and other applicable OSHA 
requirements must be in place as 
per the emergency response plan 
SOP. ASTI recommends that OSHA 
approve the following criteria for 
working within atmospheres of am-
monia vapor:

sure within a Hot Zone while 
wearing cotton or fi re-resistant 
overalls over long underwear or 
clothing (long-sleeved shirt and 
full-length pants);

exposure with Level B over-suit 
un-taped;

sure with fi re turnouts meeting 
NFPA specifi cation;

sure with Level B over-suit with 
chemical resistant tape-seal at all 
suit openings.

Justifi cation for the exposure 
limits: Exposure to levels above 
30,000 PPM for any of the PPE en-
sembles described above is unlikely. 
The entry team is prohibited from 
entering if an aerosol/dense gas 
cloud is forming. The emergency 
responder will be backed up with 
a buddy who can assist the entry 
team in reaching decontamination 

AND the undergarments used for 
the PPE ensemble (should a tear or 
other failure allow ammonia vapor 
to enter the suit) will be adequate 
to protect the responder to the 
point of decontamination with little 
or no skin irritation beyond slight 
discomfort. The 15,000 PPM limit 
does not present as big a concern 
for skin irritation as it does for 
breathing (SCBA). The increased vi-
sion, mobility, and physical comfort 
afforded by the ASTI-recommended 
levels of PPE will result in a safer 
overall response than if respond-
ers wear Level A ensembles (with 
the potential of heat, tripping, and 
stress-related problems).

OSHA COMPLIANCE 
CONSISTENCY 
The future of creating a more ap-
propriate level of PPE for defi ned 
entry into hazard zones involving 
less than 15,000 PPM of ammonia 
vapor will require clarifi cation of 
the various code interpretations and 
verbiage by OSHA.

The following OSHA information 
must be clarifi ed by code enforce-
ment leadership within OSHA to 
assure that an employer-developed 
SOP using the logic presented in the 
document is appropriately designed. 

There is inconsistency in the pa-
rameters associated for Level B PPE 
protection written in Section VII, 
Chapter 1 of the OSHA Technical 
Manual and the 1910.120 Appendix 
B defi nition of Level B protection. 

Section VII states “no protection 
against chemical vapors or gases,” 
and then later states that “primary 
hazards associated with site en-
try are from liquid and not vapor 
contact.” 

OSHA 1910.120 Appendix B 
regarding Level B states “The high-
est level of respiratory protection is 
necessary but a lesser level of skin 
protection is needed.”

Both quotes are cited below:

OSHA TECHNICAL MANUAL, 
SECTION VII, CHAPTER 1 — 
DEFINITION OF LEVEL B 
PROTECTION:
LEVEL B: Liquid splash-protective 
suit (meets NFPA 1992); pressure-
demand, full-face piece SCBA, inner 
chemical-resistant gloves, chemical-

resistant safety boots, two-way 
radio communications

Hard hat. OPTIONAL: Cooling 
system, outer gloves 

Protection Provided: Provides same 
level of respiratory protection as Lev-
el A, but less skin protection. Liquid 
splash protection, but no protection 
against chemical vapors or gases. 

Used When: The chemical(s) have 
been identifi ed but do not require 
a high level of skin protection. 
Initial site surveys are required until 
higher levels of hazards are identi-
fi ed. The primary hazards associ-
ated with site entry are from liquid 
and not vapor contact. 

Limitations: Protective clothing 
items must resist penetration by the 
chemicals or mixtures present. En-
semble items must allow integration 
without loss of performance.

OSHA 1910.120 APPENDIX B — 
DEFINITION OF LEVEL B
II. Level B - The highest level of 
respiratory protection is necessary 
but a lesser level of skin protection 
is needed.
The following constitute Level B 
equipment; it may be used as ap-
propriate.
1. Positive pressure, full-face piece 

self-contained breathing appara-
tus (SCBA), or positive pressure 
supplied air respirator with es-
cape SCBA (NIOSH approved).

2. Hooded chemical-resistant cloth-
ing (overalls and long-sleeved 
jacket; coveralls; one or two-piece 
chemical-splash suit; disposable 
chemical-resistant overalls).

3. Coveralls. (1)
4. Gloves, outer, chemical-resistant.
5. Gloves, inner, chemical-resis-

tant.
6. Boots, outer, chemical-resistant 

steel toe and shank.
7. Boot-covers, outer, chemical-

resistant (disposable). (1)
8. Hard hat. (1)
9. [Reserved]
10. Face shield. (1)

Footnote (1) Optional, as applicable
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There is no doubt that Level B 
PPE protection offers some protec-
tion from ammonia vapor. OSHA 
Regional Director Patricia Clark 
made this fact clear in her Letter of 
Interpretation for Level B use on 
ammonia emergencies.

The threats associated with an am-
monia vapor release (under 15,000 
PPM) are predominantly an inhala-
tion threat rather than a skin dam-
age concern. The utilization of Level 
B PPE and, to a lesser degree, fi re 
turnouts or overalls and self-contained 
breathing apparatus is a reasonable 
alternative to Level A fully encapsu-
lated suits when working exclusively 
in ammonia vapor for short durations 
of time (under 10 to 15 minutes).

The appropriate resolution to 
this code-related confl ict is to use 
the most specifi c regulatory re-
quirement, which would be the 
1910.120 Appendix B wording. 

Further code-related support that 
is used to focus the use of Level A 
and B protection is provided with 
the following Federal OSHA 29 
CFR code citations:

1910.120(g)(3)(iv): Totally-encap-
sulating chemical protective suits 
(protection equivalent to Level A 
protection as recommended in Ap-
pendix B) shall be used in conditions 
where skin absorption of a hazardous 
substance may result in a substantial 
possibility of immediate death, im-
mediate serious illness or injury, or 
impair the ability to escape.

1910.120(g)(3)(v): The level of 
protection provided by PPE se-
lection shall be increased when 
additional information or site 
conditions show that increased 
protection is necessary to reduce 
employee exposures below permis-
sible exposure limits and published 
exposure levels for hazardous 
substances and health hazards (see 
Appendix B for guidance on select-
ing PPE ensembles).

NOTE TO PARAGRAPH (g)(3): 
The level of employee protection 
provided may be decreased when 
additional information or site con-
ditions show that decreased protec-
tion will not result in hazardous 
exposures to employees.

1910.120 Appendix B: As an aid 
in selecting suitable chemical pro-
tective clothing, it should be noted 

that the National Fire Protection 
Association (NFPA) has developed 
standards on chemical protective 
clothing. The standards that have 
been adopted include:

NFPA 1991 - Standard on Vapor-
Protective Suits for Hazardous 
Chemical Emergencies (EPA Level 
A Protective Clothing)

NFPA 1992 - Standard on Liquid 
Splash-Protective Suits for Hazard-
ous Chemical Emergencies (EPA 
Level B Protective Clothing)

NFPA 1993 - Standard on Liquid 
Splash-Protective Suits for Non-
emergency, Non-fl ammable Haz-
ardous Chemical Situations (EPA 
Level B Protective Clothing)

These standards apply documenta-
tion and performance requirements 
to the manufacture of chemical 
protective suits. Chemical protective 
suits meeting these requirements are 
labeled as compliant with the appro-
priate standard. It is recommended 
that chemical protective suits that 
meet these standards be used.

THE PERFORMANCE OF PPE 
MATERIALS AND SEAMS IN 
PROVIDING A BARRIER TO HAZARDS
PPE Protection: 
The amount of protection offered 
by a particular type of PPE is mate-
rial and hazard specifi c. Certain 
types of PPE will protect well 
against some hazards and poorly, or 
not at all, against others. Other fac-
tors in the selection process include 
matching the PPE to the employer’s 
work requirements and task-specifi c 
conditions. The durability of the 
PPE materials, as well as its per-
formance in extreme heat or cold, 
must also be considered when: 

Climbing ladders or entering 
confi ned space.
Jumping, reaching, or extending 
beyond routine walking and arm 
motions. Permeation data should 
include the following: 

soon the chemical permeates);

that the chemical comes through);

parison of test results from differ-
ent laboratories); 

tained in accordance with ASTM 
Standard Test Method F739-85. 
If no data are provided or if the 
data lack any one of the above 
items, the manufacturer should be 
asked to supply the missing data. 
Manufacturers that provide only 
numerical or qualitative ratings 
must support their recommenda-
tions with complete test data. 

Liquid penetration data should 
include a pass or fail determina-
tion for each chemical listed, and a 
citation that testing was conducted 
in accordance with ASTM Standard 
Test Method F903-86. Protective 
suits that are certifi ed to NFPA 
1991 or NFPA 1992 will meet all of 
the above requirements. 

Particulate penetration data 
should show some measure of 
material effi ciency in preventing 
particulate penetration in terms of 
particulate type or size and percent-
age held out. Unfortunately, no 
standard tests are available in this 
area and end users may have little 
basis for company products. 

Suit materials which show no 
breakthrough or no penetration to a 
large number of chemicals are likely 
to have a broad range of chemi-
cal resistance. Breakthrough times 
greater than one hour are usually 
considered to be an indication of ac-
ceptable performance. Manufacturers 
should provide data on the ASTM 
Standard Guide F1001-86 chemicals. 
Manufacturers should also provide 
test data on other chemicals as well. 
If there are specifi c chemicals within 
your operating area that have not 
been tested, ask the manufacturer for 
test data on these chemicals. 

THE ELEMENTS OF 
THE PPE PROGRAM 

PPE selection based upon site 
hazards: Pre-Entry Hazard Analysis 
to enter an atmosphere above the 
PEL and for entry into a hot zone.  

Selection of the proper PPE en-
semble to meet the hazards, risks, 
and threats existing in the hot zone

Buddy system and PPE readiness 
review of entry Incident Action 
Plan objectives, safety plan, and a 
review of emergency communica-
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tions. The physical and mental 
readiness, as well as hydration, of 
the entry team to enter the hot zone 
are also priorities.  

IC approval to enter the hot zone 
with an Incident Action Plan 
describing the entry objective(s) 
designed to be accomplished within 
10 minutes of entry time (or in a 
timeframe consistent with air bottle 
time and personnel readiness train-
ing limits); and IC or Safety Offi cer 
monitoring of on-air time while in 
the hot zone, and clarifi cation of 
the Safety Plan to include a review 
of the hand signals and other means 
of communications prior to entry 

WHILE IN THE HOT ZONE

Visual, verbal, and/or tag line 
communications between entry 
team, back-up, and the Incident 
Commander, 

Decon, medical evaluation, and 
rehab (hydration) upon leaving the 
Hot Zone.

Pre- and post-entry briefi ng: Prior 
to entry into the Hot Zone, the 
Incident Commander must be as-
sured that the Entry Team is briefed 
as defi ned in the PPE standard of 
operation.

Work mission duration: The work 
mission will be defi ned within an 
Incident Action Plan approved for 
implementation by the Incident 
Commander. The entry time will be 
monitored, especially for on-air time 
(SCBA). The maximum working 
time within the Hot Zone must be 
15 minutes or less. The work mission 
will be described, assuring that the 
dexterity and construction of the PPE 
entry suit is within safe standards to 
minimize damage to the suit.

PPE Procedures not discussed in 
this document: The code require-
ments that govern the use of PPE 
during a hazmat emergency are 
clearly defi ned within the 29 CFR 
1910.120 requirements, and within 
the state-adopted safety requirements 
that fulfi ll the OSHA requirements in 
1910.120. The following is a list of 
the subject matter NOT specifi cally 
covered within this document:

procedures

medical conditions

requirements

CONCLUDING 
RECOMMENDATIONS: 
The evidence provided within this 
document clearly supports the ASTI 
recommendation to provide more 
alternatives for PPE choice when 
working in lower than 15,000 
PPM of ammonia vapor (with no 
aerosol cloud greater than 3 cubic 
feet within the entry hot zone). 
The criteria described within this 
document defi ne the conditions by 
which the PPE judgment can be 
made by the Incident Commander 
to vary from the existing standard 
of wearing Level A fully encapsu-
lated entry suits for ANY release 
that exceeds 5,000 PPM. 

ASTI has provided evidence and 
related experiences that show that 
alternative levels of PPE (other 
than Level A) provide protection 
to the responder and an overall 
improvement of the health and 
safety concerns, especially when the 
risks and threats of wearing Level A 
ensembles are considered. 

The improved timeframe and 
availability of alternative PPE 
choices described within this docu-
ment will provide fi rst responders 
with the ability to engage rapid 
entry rescue, a defensive mitigation 
strategy, and control small releases 
before they have time to develop 
into major life threatening events.

TECHNICAL ADVISORS AND 
TRAINING EXPERIENCES USED 
TO CREATE THE SUBSTANCE 
OF THIS DOCUMENT: 
ASTI conducts a 32-hour course on 
advanced subject matter related to 
managing ammonia emergencies. In 
October 2010 and November 2011, 
the subject of personal protective 
equipment was evaluated by testi-
mony from experts from OSHA, 
Department of Homeland Security, 

Center for Toxicology and Environ-
mental Health, and EPA. Kent An-
derson, Vice Chair of the ASTI Board 
of Directors and President Emeritus 
of the International Institute of Am-
monia Refrigeration 
(M_Kent_Anderson@att.net), played 
a big role in bringing these players 
together and has made connections 
to pave the way for ASTI to make 
the recommendations within this 
document. The following is a list of 
those who participated in the PPE 
evaluation conducted at the 32-Hour 
course. They suggested that ASTI cre-
ate a technical document that would 
be peer reviewed to defi ne the PPE 
recommendations contained herein. 
This document begins that process. 

The documentation and planning 
forms originally presented with this 
technical paper and referenced in 
this issue of the Condenser are not 
reprinted here in the interest of space. 
To obtain these forms and learn more 
about the information discussed in 
this Technical Paper, contact Gary 
Smith at asti@ammonia-safety.com.

Todd Jordon,  MSPH, CIH, Director of USDOL/OSHA 
Health Response Team, jordan.todd@dol.gov and 
Brian T. Liddell, MSPH, CIH, Chemical Engineer, 
Health Response Team, OSHA Salt Lake Technical 
Center, 8660 S. Sandy Parkway, Sandy, UT  84070, 
liddell.brian@dol.gov 

Ron Hill, CEO, Hill Brothers Chemical, 1675 North 
Main St., Orange, California  92867, ronhill@
hillbrothers.com 

Martin Wehner, President, Airgas Specialty Products, 
2530 Sever Road, Suite 300 Lawrenceville, GA, 
martin.wehner@airgas.com

Troy Baker, Industrial Refrigeration Division 
Manager, Honeywell Analytics, troy.baker@
honeywell.com 

Fredrick W. Malaby, C.I.H., C.S.P.  Industrial Hygienist, 
OSHA , JFK Building, Room E-340, Boston, MA 
02203, malaby.frederick@dol.gov 

Glenn E Lamson, CIH, Industrial Hygienist, Salt Lake 
Technical Center, 8660 S. Sandy Parkway, Sandy, UT,  
lamson.glenn@dol.gov 

Jedd Hill, Industrial Hygienist, Salt Lake Technical 
Center, 8660 S. Sandy Parkway, Sandy, UT,  hill.
jedd@dol.gov 

Dr. Paul Nony, Senior Toxicologist, Center for Toxicol-
ogy and Environmental Health, LLC 5120 North 
Shore Drive, North Little Rock, AR  72118, pnony@
cteh.com 

Mike Doering, Cal/OSHA Div. of Occupational Safety 
& Health, Torrance, CA  90502, MDoering@dir.ca.gov 

Robert Cole, Division Chief (retired), Chevron Refi n-
ery, Pascagoula, MS, and ASTI Master Instructor and 
Board member, Memberbobnh3@bellsouth.net 

Captain Rick Williams, Salinas Fire Department, 
20331 Via Espana, Salinas, CA  93908, Rickyw@
ci.salinas.ca.gov
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ARF news

The Ammonia Refrigeration Founda-
tion (ARF), the research and education 
foundation organized by IIAR, said it 
was on track to complete new research 
projects, award scholarships and raise 
existing funding levels this year.

“ARF projects allow us as an 
industry to go after the issues that are 
faced by a broad cross-section of our 
market, issues that we all have interest 
in resolving, but may not individually 
have the resources to address,” said 
ARF Executive Director Tim Facius. 
“The research we sponsor answers 
some of the big questions in our indus-
try, and the scholarships we award will 
become an investment in the future of 
the industrial refrigeration industry.”

Currently, ARF is focusing on fi nding 
new ways to bolster its funding efforts 
so that it can continue to support those 
two initiatives, research and education, 
said Facius. The foundation, which 
has already successfully collected over 
$1.25 million dollars in contributions, 
announced that its next funding goal is 
to reach the $3 million level.

“This is a signifi cant goal because 
it really will allow us to fund research 
at the level we want to reach. We 
always have a greater list of research 
projects that need to be done than can 
be accomplished with the funding we 
have,” said Facius. “On an immediate 

basis, we prioritize the most urgent 
needs of the industry, but the greater 
the funds at our disposal in the future, 
the more projects we can complete.”

Projects that have been recently com-
pleted by ARF include: a study that was 
co-funded with ASME on low tempera-
ture piping criteria; development of a 
bench test procedure for post-mortem 
testing of safety relief valves; a statisti-
cal analysis method for predictive valve 
replacement frequency; as well as a 
quantitative risk analysis for various 
ammonia release technologies. These re-
search projects have each been the topic 
of workshop sessions at past IIAR An-
nual Conferences, and published papers 
on these topics are available in the IIAR 
e-Library. The Research Committee is 
in the process of working on software 
and other vehicles to enhance the avail-
ability of this work to the industry.

Meanwhile, additional projects as 
recommended by the IIAR research 
committee are under review.

In a regulated environment, ARF’s 
research goals make a lot of sense, 
because they allow the industry to 
structure operational parameters 
around proven concepts, said Facius.

“As an industry, we must take our 
practices beyond the ‘this has worked in 
the past’ mentality. Regulation is going 
to be based on standards, and docu-

mented proof of concept makes the best 
foundation for standards,” he said. “We 
have to have a defi nitive understanding 
for why something works.”

As ARF focuses on funding its new 
research goals, the organization is also 
going through several transitions, said 
Facius, including a complete leader-
ship transition. Joe Mandato has just 
assumed the role of ARF Chairman, 
and Peter Spellar has assumed the role 
of Chairman, ARF Board of Trustees.

We are getting some excellent trac-
tion,” he said, adding that past ARF 
leaders Adolfo Blasquez and those 
before him have set the organization 
up to grow in the next several years.

“We’ve got several excellent re-
search projects lined up, we’re 
working with targeted schools on 
our scholarship initiative, and we’ve 
formed a fi nance committee to focus 
on fi nding ways to expand the fund-
ing of our industry research goals.”

“ARF is about thinking on a bigger 
scale,” said Facius, who urged all IIAR 
members to fi nd a way to contribute to 
the organization or get involved in its 
work. “By supporting ARF, you as a 
member help this organization make the 
advancements that benefi t everyone.” 

To learn more, visit the ARF website 
at www.nh3foundation.org.

ARF Targets $3 Million Funding 
Goal Amid Leadership Transitions
BY ANDREA FISCHER

Your donation plays an important 
role in the future of ARF research. 
ARF has provided suggested 
giving amounts for each member 
type, but all contributions are 
welcome. If you choose to make 
a donation,please fi ll out this 
form and send your contribution 
to ARF headquarters:

Attn: ARF
1001 North Fairfax Street, Suite 503
Alexandria, VA 22314

Thank you for contributing to 
the advancement of our industry.

Corporate Donor: $10,000 $5,000 $2,500 Other $ _______________________

Regular Member $2,500 $1,000 $500 Other $ _______________________

Associate/
Other Member: $10,000 $5,000 $2,500 Other $ _______________________

Yes! Please include my name and donation in the 
ARF Annual Report — August 2013 Condenser



 www.iiar.org  A Publication of the International Institute of Ammonia Refrigeration  |  May 2013  |  CONDENSER  |  43

TM  
“The Next Generation of Refrigeration”
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  ERIC (Electronic Refrigerant Injection Control Technology)
  ERIC is not based on superheat, gravity flooded or liquid overfeed
  VLC (Very Low Ammonia Charge) measured in ounces per ton
  Efficiency equal to and surpassing that of central engine room 
  Fully automated

 
   Operating temperature range 60F to -60F
   Standard 10TR to 100TR penthouse ammonia refrigeration system units
   Larger and smaller penthouse ammonia refrigeration system units upon request
   Custom  TM solutions with ammonia or other refrigerants as required

 

FEATURES APPLICATIONS
Patent Pending
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from the technical DIRECTOR
BY ERIC SMITH, P.E., LEED AP, IIAR TECHNICAL DIRECTOR

Understanding the 
Importance of Passivation

In recent years, the quality of the 
circulated water in evaporative 
condensers and cooling towers has 
declined as air and water pollution 
has increased. As regulations limit 
the use of many corrosion inhibitors 
for the hot dip galvanizing process, 
such as chromates, the passivation 
process for protection has become 
even more critical.

Passivation is a treatment process that 
forms a very thin protective layer that 
reduces chemical activity with air and 
water or other material that comes into 
contact with a surface. The passivation 
process varies depending on the type of 
material to be protected and the sub-
stances with which they contact. The 
most common circumstance in industrial 
refrigeration is passivation for coils and 
casings for evaporative condensers and 
cooling towers. Passivation provides 
maximum protection from corrosion on 
newly installed evaporative condensers 
and cooling towers that have hot dipped 
galvanized steel tube coil surfaces.  Hot 
dip galvanizing produces a coating of 
zinc-iron intermetallic alloy layers on 
steel with the outer layer being purely 
zinc. The zinc provides cathodic (sacri-

protection. Passivation helps prevent 
the development of corrosion that could 
result in rapid penetration through the 
zinc coating to the steel.  If the cor-
rosion makes it entirely through the 
protective coating to the carbon steel 
condenser tubes, they will rapidly cor-
rode. Note that fouling material, such as 
scale or white rust on the tubes can hide 
corrosion on the surface of the tubes.  
Corrosion control of galvanized steel 
depends on forming and maintaining 
a stable and passive oxide layer on the 
surface of the galvanized steel during 
the installation of the equipment. 

Passivation is a chemical process that 
forms a metal oxide bond that enhances 
the original corrosion resistant, hot 
dipped galvanized surface by forming 
a thin transparent oxide coating. It dis-
solves any embedded or slightly rubbed-
in iron pick-up on the surface, and re-
duces the transport of corrosive elements 
to the underlying metal surfaces. 

It is important that proper precautions 
are planned and taken for passivation 
when a new condenser or tower with hot 
dip galvanized tubes is installed.  The 
passivation must take place prior to start 
up with a full heat load. The heat load 
should be avoided since water evapora-
tion can concentrate corrosive ions and 
increase the pH and fouling potential. 

Water quality varies by location, so 
passivation must be performed on site 
and cannot be done at the factory. Many 
contractors will not accept responsi-
bility for passivation because water 
treatment is an ongoing process that 
is the responsibility of the owner. It is 
important to develop a schedule, early 
in the startup process, that includes time 

provider to minimize problems and 
optimize the investment.  The passiv-
ation process can take weeks or months 
(typically 6 to 8 weeks or even more in 

ance check on your water treatment 
service provider, have the company 
provide references for which equipment 
they have successfully passivated and 
have them provide and explain the pas-
sivation process they will use to service 
your equipment. Hold the  company 
accountable as the expert to provide the 
passivation process, even if they have to 
get the process details from the manu-
facturer. Make sure they have enough 
insurance in case an unfortunate situ-
ation occurs while your equipment is 
in their hands. Passivation must extend 

the life of the galvanized protective 
coating on the tubes and not damage it 
in anyway. If an onsite water treatment 
provider is currently servicing existing 
similar equipment at your facility, it is 
best if they provide a proven passivation 
process for your new equipment. 

It is also important to have a good 
preventive maintenance program for 
existing equipment that checks the 
conditions of the tubes early enough to 
consider  enhanced water treatment, re-
passivation, or the scheduling of  equip-
ment replacement before it becomes a 
risk for a refrigerant release. Typically, 
condenser or cooling tower replacement 
projects need to start at least six months 
in advance to insure the involvement of 

the project schedule gets too crunched, 
the passivation process is at risk of 
elimination because the new unit will 
need to be on line as quickly as pos-
sible. A sign that the passivation process 
is successful and completed is when 
the new shiny zinc coating on the tube 
surfaces turns to a dull gray color.

The target life expectancy of a 
newly installed condenser should be a 

noteworthy that some condensers are 
still in operation after more than forty 
years. When originally purchased, 
these condensers likely had chromate 
corrosion inhibitors applied as part 
of the hot dipped galvanizing process 
and the galvanizing itself was likely 
thicker. If a new condenser is installed 
without passivation, the tubes may 

investment to optimize your equip-
ment’s life expectancy. 

The IIAR acknowledges Tony Lundell, 
IIAR Associate Technical Director, for 
the content of this article.
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