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Camfil air filters capture 
more lead dust and last 
longer than any other 
filter on the market today.

Camfil air filters capture 
more lead dust and last 
longer than any other 
filter on the market today.
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Indoor Firing Ranges, Design, Ventilation and Air Filtration

RECOMMENDED AIR FILTERS
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Introducing Camfil’s new SafeRange® series air filters
designed specifically for indoor firing ranges.

For the lowest total cost of ownership, 
Camfil recommends an Absolute® VG-SR 
at the HEPA filter stage. Offering the 
ultimate level of customer and employee 
protection, each Camfil Absolute is 
factory-tested and certified at a minimum 
efficiency of 99.97% when evaluated on 
particles 0.3 micron in size.
 
The Absolute VG-SR is manufactured using 
state-of-the-art high dust-holding-capacity 
media, with a media surface area three to 
four times that of standard HEPA filters.  
The Absolute VG-SR not only lasts longer, 
but also reduces the cost of energy 
required to clean the air. The unique ABS 
frame reduces the weight of the filter to 
less than 30 pounds on a full size (24" x 
24" x 12") — that is over 40% less when 
compared to metal framed products, 
making this filter easier to handle. It even 

includes handles to facilitate ease of 
installation, removal and transportation. 

Because of the nature of firing range 
applications, disposal costs are often 
based upon weight. The increased life and 
lighter weight frame of the Absolute VG-
SR significantly reduces the labor cost to 
change filters, lowers disposal costs and 
reduces landfill waste. With fewer changes, 
employee exposure to lead contaminated 
filter banks is significantly reduced. 

The Camfil Farr 30/30® has set the 
standard for pleated filter performance 
for over 50 years. Its MERV 8/8-A 
performance is guaranteed throughout the 
life of the filter and the media has been 
specifically designed to provide a longer 
life than any other pleated panel filter 
available. 

When used in the first stage of filtration in a 
firing range system, it will extend the life of 
the secondary and Absolute filter stages, 
reducing disposal costs and landfill waste. 

The Camfil MERV 14/14-A Hi-Flo® SR will 
remove particles <1.0 micron with an 
average capture efficiency level of over 
75%. Camfil’s proprietary blend of micro 
fine media fibers ensures maintained 
efficiency throughout the life of the 
filter and the longest life of any bag 
filter available, guaranteed. Its robust 
construction precludes blowouts or filter 
failures that can add extreme cleaning and 
sanitation expenses to range operations. 
The Hi-Flo SR is also constructed with no 
metal components which aides in the lead 
reclamation process if lead loaded filters 
are being recycled after use.

As the longest lasting bag filter available, 
the Hi-Flo SR is the ultimate choice for 
firing ranges based upon longest life, 
reduced disposal costs and minimized 
employee exposure. 

Camfil recommends a prefilter, a secondary fil-
ter and a V-bank HEPA filter to meet the safety 
requirements to protect firing range employees 
and visitors.

For existing systems that may have limited 
air filter installation space, the 12-inch 
deep Camfil MERV 14/14-A Durafil® ES2 
will also remove particles <1.0 micron 
with an average capture efficiency level 
of over 75%. On average, the Durafil ES2 
will last two to three times longer than 
competitive filters, which equates to fewer 
filter changes, shorter exposure time for 
employees when changing filters, lower 
labor costs and lower filter disposal costs. 

Hi-Flo® SR
Hi-Flo® SR

Absolute® VG-SR
HEPA

Absolute® VG-SR
HEPA

Durafil®  ES2

Farr 30/30® Farr 30/30® 

The Camfil Hi-Flo® SR Absolute® VG-SR HEPA

The Camfil Durafil® ES²
The Camfil Farr 30/30® 

Camfil air filters designed for 
indoor firing ranges are guaranteed 
to last longer than any other 
filter available of similar design. 
Additionally, they are all guaranteed to 
operate at their published efficiency 
throughout the life of the filter. 

For optimum control of contaminants 
in indoor firing ranges select:

• The Camfil Farr 30/30 as a 
prefilter to remove larger particles 
and increase life of downstream 
final filters

• The Camfil Hi-Flo SR (or Durafil 
ES) to remove particles (minimum 
75% efficiency at 1.0-micron)

• The Camfil Absolute VG-SR, 
99.97% efficiency at 0.3-micron, 
tested and certified.

Camfil air filters are 5-Star rated 
through the Energy Cost Index 
(ECI) program. Based upon a five-
star scale, the Energy Cost Index 
is an indicator of what a filter will 
cost over its lifetime. The best 
rating – five stars – indicates 
that the filter is the most energy-
efficient, longest lasting filter 
available.

5-Star ECI Rating

Camfil – Clean Air Solutions    3

When purchasing consumables such as air filters, initial purchase cost is often the most influential factor. However, when 
considering air filters ‘low initial cost’ is not only generally indicative of poorly engineered, low quality product but is also 
an indication of far greater total cost of ownership. Furthermore, poorly engineered products can increase exposure 
to lead dust and fumes, which if present in the firing range can present serious health risks to your customers, your 
instructors and your employees. Camfil, the world leader in air filtration technology, provides the indoor firing range 
industry’s best solution for indoor air filtration, as well as the lowest total cost of ownership.



GET THE LEAD OUT GUIDELINES TO PROTECT
EMPLOYEES AND
RANGE USERS

FINANCIAL
REPERCUSSIONS

SOURCES OF LEAD IN
INDOOR FIRING RANGES

Protecting the health of range employees 
and shooters, while minimizing 
environmental contamination from lead 
exposures, should be an important 
element in the safety plan. 

How does lead affect the human body?

People can be exposed to lead by 
breathing in lead dust or fumes while 
inside a firing range. They can also ingest 
lead by eating, drinking or smoking after 
coming in contact with lead particulate or 
contaminated objects. 

In most cases, workers and shooters can 
accumulate lead in their bodies faster than 
the body can remove the lead resulting 

in people being slowly poisoned. The 
symptoms may hardly be noticeable at 
first, but over time, lead can damage 
the brain, blood, nerves, kidneys and 
reproductive organs. This damage can 
cause serious disability: memory loss, 
extreme tiredness, emotional problems, 
kidney failure, coma or even death.

As lead accumulates in the body, the body 
is more susceptible to temporary or long 
term permanent damage. A blood lead 
level (BLL) test can show whether a body 
has absorbed a dangerous quantity. A high 
blood lead level is an indication that lead is 
building up in the body faster than it can be 
eliminated.

According to OSHA Standard 29 CFR 
1910.1025, the permissible exposure 
limits (PEL) for a range employee to lead 
is 50 micro grams per cubic meter of 
air exposed over an eight-hour period, 
taken on a time weighted average. In 
order to maintain acceptable indoor air 
quality, proper filtration is an absolute 
must or else the health risks are extremely 
high. An example of how much lead is 
generated from a single gunshot is that 
one .38 caliber round has been shown 
to produce over 100 times this amount 
(>5000µg) in a single discharge. Multiply 
this by the number of shots a single 
shooter performs during their visit, by the 
number of shooters a day, by the hours of 

operations per day, and the lead build-up 
is substantial. Protecting people from the 
lead exposure is Camfil’s primary focus. 
Even though the HVAC systems designed 
specifically for ranges is at the discretion 
of the firing range, it is Camfil’s job to help 
provide filtration products that deliver the 
best air quality possible. 

Camfil is committed to providing air filter 
solutions that will provide GUARANTEED 
filtering efficiencies to help prevent the 
risk of exposure to range employees and 
customers. When dealing with toxic levels 
of heavy metals, such as lead, there is 
very little room for error.

OSHA is responsible for monitoring indoor 
ranges. If an employee’s blood lead level 
(BLL) exceeds the permissible levels, that 
range facility is required to remove that 
employee from the work environment, with 
full pay, until their BLL returns back to 
acceptable levels. 

A typical OSHA fine could run a range 
facility well over $14,000, and in some 
recent cases over $100,000. This fine 
comes on top of also having the employee 
out of work and the loss of business 
associated with the negative connotation 
of having poor indoor air. Fines are at the 
discretion of OSHA so risk management 

should be an essential understanding for 
all ranges. Some states also have their 
own safety monitoring organizations which 
do routine checks. The bottom line is that 
there is no limit to how much a range can 
be fined and the best prevention is good 
procedures and solutions. There are many 
firing ranges not operating according to 
code, mostly because they are unaware of 
the risks involved.

Another major financial concern is air filter 
disposal cost. State and local regulations 
in most areas require special procedures 
for the disposal of lead-contaminated air 
filters. On average, to properly dispose of 

lead-contaminated products, the cost is 
six times that of standard waste disposal. 

Longer lasting air filters means fewer 
filter changes and lower disposal costs. 
Air filters should be selected based upon 
guaranteed maintained efficiency and long 
filter life. 

If contaminant control is to be considered, 
then all sources must be investigated 
including:

• Exploding primers containing lead 
styphnate and the friction from a lead 
slug against the gun barrel can create 
airborne lead.

• High lead dust levels can accumulate 
inside indoor ranges with inadequate 
ventilation.

• Slugs hitting the bullet trap, walls, 
floors, or ceiling of the range also 
create lead dust.

• Spent bullets and settled dust 
can contaminate the indoor range 
environment

• Improperly cleaning the range also 
can cause settled dust to become 
airborne. 

High levels of lead dust in indoor firing 
ranges can settle on the bodies and 
clothes of employees and shooters. The 
dust can then be carried to their cars 
and homes, where it can be a hazard to 
others in their family, especially children, 
who are more susceptible to harm from 
contaminants.

Loading bullets into firearms  creates a 
fine dust that is very difficult to clean. 
Resultant dusts can contaminate surfaces 
or be carried to other inhabited areas. 

Copper or nylon-clad bullets and 
non-lead primers (such as mannitol 
hexanitratetetracene) can significantly 
reduce the amount of airborne lead 
discharged in firing. 

Non-compliance can be devastating.

How does lead affect the human body?
Signs and symptoms of lead poisoning.

An important design 
consideration is air 

movement through the 
breathing zone of the 
shooter. The velocity 

at this point should 
be high enough to 

take the contaminants 
away from the shooter 

and back to the air 
filtration system. 

Early Signs and Symptoms of Lead 
Poisoning

Fatigue Headache

Uneasy stomach Sleeplessness

Irritability or 
nervousness Metallic taste

Poor appetite Reproductive 
problems

Later Signs and Symptoms

Aches/pains in 
stomach Memory problems

Constipation Muscle and joint 
pains

Nausea Weak wrists or 
ankles

Weight loss Kidney problems

Extreme cases of lead poisoning can result in 
convulsions, coma or death.
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Poorly designed ventilation systems 
produce air currents and recirculation that 
can carry fumes and dust emitted from 
firearms to the area behind the firing line. 
Recirculation and channeling airflow can 
be caused by various structures in the 
firing range, such as: 

• Overhead barriers
• Sound barriers
• Booth walls
• Light fixtures
• Poorly located air inlets
• Shooter location.

Employees should be informed as to 
the importance of maintaining design 
airflow patterns through the range. Air 
supplies and exhaust should never be 
blocked, and care should be taken when 
placing objects in the range area that may 
obstruct airflow. It is very important that 
a ventilation system serving the range 
area be completely separated from any 
ventilation for the rest of the building. 

Indoor Firing Range Design
Firing ranges present unique problems 
for the design engineer. Aside from the 
consideration of removing smoke buildup 
that restricts the shooters’ vision, toxic 
byproducts of firing materials must 
be removed to protect users, and the 
range officer. The National Institute for 
Occupational Safety and Health (NIOSH) 
has determined that users may be 
subjected to unsafe exposure levels of 
generated contaminants unless proper 
design precautions are enacted. 

The simplest system for contaminants 
is a high volume, single pass, ventilation 
system using 100% outside air. High 
energy costs, the space required for 
ductwork, and the requirement to filter 
the air before discharge, make this an 
ineffectual and rarely selected choice.
 
Most engineers opt for a system that 
will provide proper airflow across the 
breathing zone of range occupants, 

introduce sufficient levels of fresh outside 
air, maintain a negative range pressure 
differential with respect to other areas 
of the building, and remove offending 
contaminants through the use of air 
filtration. Air should be introduced in a 
horizontal laminar pattern if possible. 

Range design varies, but most ranges 
are about 100 feet long, eight to ten feet 
high, and have a varying width based 
upon the number of firing stations. Use 
the following to calculate airflow through 
the range (where 75 (fpm) equals the 
recommended velocity through the range 
to carry contaminants): 
 Q = H x W x 75
Where: 
Q = the total amount of supply air required
H = Height of the range, from floor to 
highest ceiling point
W = Width of the range, wall to wall at 
shooters stations

VENTILATION DESIGN AND
INDOOR FIRING RANGES

Many ranges include a range office, wherein 
the range officer is able to operate the 
targets and communicate with the shooters. 
Since this individual is subject to longer 
exposure terms, a separate filtration/
ventilation system should be considered. 
It is important that this area be maintained 
under positive pressure, with respect to the 
firing area (be sure to include the negative 
pressure already designed into the firing area 
when considering calculations for this area).

Outside Ventilation Air Minimum
All pollutive components of a range may 
be addressed by the use of air filtration, 
except nitrogen oxide and carbon monoxide.  
Systems do exist to remove this contaminant 
(catalytic conversion) but they are unlikely 
to be applied because of economic factors.  
Contaminant control is better accomplished 
through ventilation dilution, and a recircu-
lation system. A make-up air ration of 30% 
is recommended to prevent the buildup of 
oxides of nitrogen and carbon monoxide. 
Additionally, supply air should be less than 
exhaust air, to create slightly negative 
pressure, with respect to other areas of the 
facility.  A ‘rule of thumb’ is the difference 
between the supply and exhaust should be 
10% of the total CFM being handled.  

Recirculation and Contaminant Removal
The air system must be capable of removing 
gaseous contaminants (through ventilation 
dilution), smoke, unburned powder, lead 
particles, paper debris and various other con-
taminants. Normal contaminants generated 
by the occupants are not a consideration, 
as proper system application exceeds the 
clean air criteria published in other air quality 
standards or recommendations (non-indus-
trial). Ventilation is required for two specific 
reasons.  One is to prevent the buildup 
of smoke, which could interfere with the 
shooters’ vision.  The second is to prevent 
hazardous exposure to the range officer and 
customers. Prime consideration must be giv-
en to removing contaminants from personnel 
and participants’ breathing zones.

Ventilation System Design
It is important to supply air uniformly across 
the width of the room, and as far up-range 
as possible.  Ideally, the supply air would 
be introduced through the entire back wall. 
Since this is usually not possible, air is usu-
ally introduced at the ceiling or at an angle 
between the wall and the ceiling. A ventilation 
rate which will result in a horizontal airflow of 
75 fpm across the room is recommended. 

Velocities in excess of 100 fpm will create 
undesirable turbulence and velocities less 
than 50 fpm will not provide adequate veloci-
ty to remove contaminants.

A separate exhaust system should be in-
stalled, to remove approximately 25% of total 
supply air, downstream of the firing range. 
This exhaust air must be filtered in accor-
dance with the United States Environmental 
Protection Agency (EPA) requirements. This 
step applies dilution ventilation for removal 
of oxides of nitrogen and carbon monoxide 
from the range. Supply less make-up air than 
is exhausted to create a negative pressure, 
thereby preventing cross contamination to 
other areas of the facility. The usual rule of 
thumb is that the difference between supply 
and exhaust should be 10% of the total air 
being handled. 

Negative pressure should be checked on a 
daily basis, using a pressure differential sens-
ing device that confirms a negative pressure 
of 0.02" w.g. (5 Pa). Camfil recommends that 
this be a permanently wall-mounted device 
to allow range officers to review negative 
pressure at a glance.

Airflow should be designed so clean air washes over the shooters area, moves through the range picking up contaminants with a percent-
age of the air exhausted to remove gases. Air should continue to the air handler where particulate-based contaminants can be removed 
from the air stream.

For optimum control of contaminants in indoor firing ranges select:

• The Camfil Farr 30/30® as a prefilter to remove larger particles and increase life of downstream final filters
• The Camfil Hi-Flo® SR (or Durafil® ES2) to remove particles (minimum 75% efficiency at 1.0-micron) MERV 14/14A
• The Camfil Absolute VG-SR, 99.97% efficiency at 0.3-micron, tested and certified.Camfil’s ASHRAE Testing Guide details 

ASHRAE Standard 52.2-2007 and the 
importance of MERV-A consideration.
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REDUCE THE WASTE
SUSTAINABLE COST SAVINGS

Disposal and labor to change filters is a 
huge, but reducible, cost. It can be reduced 
more quickly than perhaps any other line 
item on a firing range’s budget. Camfil‘s 
5-Star premium filters reduce your costs 
and the volume of solid waste heading for 
landfills.

• Direct dollar savings in HVAC 
 energy costs.
• 50% or more annual reduction in filter
 waste sent to landfills, reducing disposal
 costs and in accordance with 
 sustainability initiatives.
• Reduced facility labor costs related
 to the associated tasks involved with
 transporting, changing and the disposing 
 of filters. 

Camfil has developed a life cycle cost 
(LCC) software for optimizing air filters 
used in ventilation systems. It examines 
multiple parameters looking at filters, not 
only in terms of price but:

• Energy cost
• Operating hours
• Different environments
• Filter quality
• Labor costs
• Dust cleaning
• Disposal costs
• MLE

Based upon the design of the system, 
and user input if there is a filter service 
history, calculations are performed to 
determine the minimum number of filters 
needed for the lowest total cost over 
a given time period. Significant factors 
include average filter pressure drop, filter 
life and energy costs. The Camfil LCC 
comprehensive database incorporates 20 
years of documented real life performance 
of Camfil products as well as competitive 
air filter brands. 

Camfil LCC can optimize the air filter 
selection for your firing range. 

AIR FILTER HOUSING SELECTION
FOR FIRING RANGES

The Camfil MultiTrack GlidePack®, shown with a 30/30® prefilter 
and Durafil® ES2 secondary filter, is the housing of choice for new 
or retrofit installations. It is designed to have less than one-half of 
1% leakage from the housing to the conditioned space and less 
than one-half of 1% leakage across the filters. This ensures that all 
of the air moving through the system is treated by the air filters. 
Only a well-designed housing can ensure that the system efficiency 
matches the air filter efficiency.

The MultiTrack includes track adapters that slide easily in or out 
to facilitate different type of filters so the proper filters can be 
applied to the application. For ranges, the most common selection 
includes a Camfil 2" or 4" deep 30/30® and a Camfil Hi-Flo® SR. 

The GlidePack includes static taps so magnehelic gages may be 
installed to evaluate filter life, a key requirement to ensure that 
ranges are getting full use of filter life. 

For the HEPA filter stage for firing ranges, Camfil recommends 
the Camfil MagnaPack® Absolute® filter housing. The MagnaPack 
housing is specially designed to be entirely leak-free. When air 
filters are installed properly, the housing offers an air filter seal 
than can be confirmed through particle count filter evaluation. 
Manufactured of 14-guage galvanized steel, the MagnaPack will 
mate directly to a Camfil MultiTrack GlidePack.

For high volume firing ranges, Camfil offers the CamContain® 
containment systems wherein the design offers the ultimate 
level of filter service personnel protection. Air filters are serviced 
through a bag-in/bag-out process where contaminated filter are 
not directly handled by employees.  All filter are changed within a 
filter service bag thereby ’containing’ the contaminants protecting 
employee and the environment. 

The Camfil MagnaPack® Absolute®

The Camfil MultiTrack GlidePack®

The ultimate housing solutions for effective 
air filtration of dangerous lead particles. 

The Camfil CamContain®

Life Cycle Cost Analysis
Camfil software to optimize your filter selection.

Competitior’s
Volume of Waste

Camfil’s
Volume of Waste VS.

During a two year period, a 
firing range using Camfil’s 
5-Star premium filters can 
reduce the number of filters it 
sends to the landfill by 56%.”

“

“

Your filter’s efficiency is only as good as your filter housing. 
Camfil housings include the highest quality materials to ensure 
that all of the air moving through the system is treated by the 
air filters.

• Designed for standard size filters.
• Less than 1/2 of 1% leakage across the installed filters.
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If our competitors’ filters 
were free, the hidden 
costs associated with 
energy, disposal and labor 
would make their cost of 
ownership three to four 
times that of Camfil filters. 

“

“

Camfil is the global leader in clean air 
technology and air filtration products. We are 
the world’s largest designer and manufacturer 
of air filters and related products, with 
over twenty six manufacturing facilities, six 
research and development sites, and over 
sixty five sales offices worldwide. Camfil 
employs over 60 global engineers and PhDs 
focused on product development—more than 
all of our competitors combined. This ensures 
our products deliver performance and cost 
savings unachievable by other brands. 

Camfil is the only company with multiple air 
filter testing labs set to perform ASHRAE 
guideline air filter tests, and we are the only 
company with the equipment to perform 
ASHRAE 52.2 2007 Appendix J tests. We use 
this foundation to develop our products with 
the focus on premium performance.

Servicing and supporting a broad spectrum 
of industries and administrations, Camfil 
takes pride in the fact that our products are 
of the highest quality, with the longest life, as 
well as the lowest operating and maintenance 
costs. 

We strive to develop and create products 
that well exceed industry standards and 
requirements. Strict monitoring, ISO certified 
quality control manufacturing processes 
and frequent product sample testing in our 
world-class testing facilities ensure that our 
customers receive industry leading product 
performance.

LEADING THE WAY
IN CLEAN AIR TECHNOLOGY
Camfil, the world leader and the industry’s best solution
for indoor air filtration.

Camfil is the world‘s largest 
designer and manufacturer 
of air filters with 26 
manufacturing facilities 
around the globe.

“

“
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CAMFIL is a world leader in 
air filters and clean air solutions.

Camfil is a global leader in the air filtration industry with 
more than half a century of experience in developing and 
manufacturing sustainable clean air solutions that protect 
people, processes and the environment against harmful 
airborne particles, gases and emissions. 
 
These products are used globally to benefit human health, 
increase performance and reduce energy consumption in a 
wide range of air filtration applications. 
 
Our 26 manufacturing plants, six R&D sites, local sales 
offices and 3,800 employees provide service and support 
to our customers around the world. 
 
Camfil is headquartered in Stockholm, Sweden. Group 
sales in the global air filtration market total more than 
730 million US dollars.




